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1. Introduction

1.1 General introduction

This document compiles all the "Justification" and "Objective" sections of all the 3GPP Release 13 Work Item Descriptions (WIDs).

It is based on an extract of the 3GPP Work Plan. The Work Plan is a living document which structures and keeps track of the progress of all the 3GPP activities. Its latest version can be found at:

ftp://ftp.3gpp.org/Information/WORK_PLAN
It is assumed that the reader has some basic knowledge of the key concepts used in 3GPP, such as Release, Technical Specifications, Features, etc. Some summaries of these concepts are proposed in the second part of this introduction.

For overall explanations on the way 3GPP work, refer e.g. to the presentations in:

ftp://ftp.3gpp.org/Information/presentations/Working_methods_3gpp
1.2 How to read this document

This document's main classification is per Release.

The second classification is per Feature (Level 1 task).

For each Feature, an "Overall structure" section shows a table extracted from the Work Plan that presents the overall structure of this Feature, in terms of its constituent Building Blocks (Level 2 tasks) and Work Tasks (level 3 tasks). 

It also provides, for each task: the responsible Working Group(s), the assumed start and end dates, the actual Level of Completion at the time this document is written, the Rapporteur, the impacted TS(s) and TR(s) as well as the Work Item Description.
The Justification and Objective, as extracted from the main WID describing the Features, are provided below the table.
A Feature and its related Building Blocks and Work Tasks can be described by one WID or by several WIDs. If more than one WID is used, several subsection(s) are shown here, one per WID. They show the Justification and Objective sections of these secondary WIDs.

For each feature (or independent item), references are given to guide the reader on how to deepen the subject: the Work Item Description (WID) as well as the list of impacted specifications are provided in the beginning of the section describing the feature. Only the list of impacted specifications is provided here. The exact impact on a given specification due to a given feature is described in the Change Request (CR) list. The CR database provides the full list of CRs for all 3GPP specifications.

The rest of this introduction contains global references, and provides links towards the 3GPP Specifications, the temporary documents (tdocs), the Work Plan, the Work Item Descriptions (WIDs) and the CR database.

1.2.1 References

1.2.1.1 General

All specifications, Tdocs, Work Plan and Change requests can be retrieved from the 3GPP Portal at:

https://portal.3gpp.org
An FTP server is also accessible to retrieve all the material mentioned in this document, as clarified in the following subsections. 
1.2.1.2 Specifications

Global information on the Technical Specifications (also called “TS” or "specs") can be found at:

http://www.3gpp.org/specs/specs.htm
The latest versions of all 3GPP TSs, containing the most recent corrections and additions, are available at:

http://www.3gpp.org/ftp/Specs/latest/
For specific purposes, older versions might be needed. These versions are available at:

http://www.3gpp.org/ftp/Specs/Archive/
where the specifications are sorted by series and then by folders containing all the available versions of a given spec (one folder per spec), for all Releases.

1.2.1.3 Tdocs

The Temporary Documents (tdocs) are mainly the original papers written by the 3GPP Members, and are the inputs for elaborating the specs. They are available (sorted by 3GPP technical groups (Technical Specification Groups (TSGs) and Working Groups (WGs)) at:

http://www.3gpp.org/ftp/
starting with 'tsg....'.

1.2.1.4 Work Plan, Work Items and Study Items

Work Item Description (“WID”) (also called WI Sheet) and Study Item (also called "Feasibility Studies") are forms which initial version provides the target to be reached before starting the technical work. Potential subsequent versions narrow the target and foreseen completion date according the actual progress. They are stored in:

http://www.3gpp.org/ftp/Information/WI_sheets/
The 3GPP Work Plan is a living document, updated roughly each month, which contains the full list of Work Items and Study Items, as well as summary information for each WI, as: the WG in charge of it, its starting date and (foreseen or actual) completion date, the actual progress, etc. The Work Plan is available at:

http://www.3gpp.org/ftp/Information/WORK_PLAN/
1.2.1.5 Change Request database

A specification is originally drafted and maintained by a rapporteur, who compiles the contents from discussions in the WGs and TSGs. When it is considered to be 80% complete, it is brought under a so-called "change control" process. After this, changes to the specification can only be made using Change Requests that are usually agreed by consensus in the Working Group responsible for the specification, but then formally approved by the relevant Technical Specification Group .

The Change Request database contains all available information on Change Requests, including a Work Item code, a Change Request number that is unique within the specification (different versions are possible, but only one can ever be approved), the status of each Change Request and references to relevant temporary document numbers and meetings. This database is available in:

http://www.3gpp.org/ftp/Information/Databases/Change_Request/
Further information on CR is available at:

http://www.3gpp.org/specs/CR.htm
2. Release 13 Features
2.1 Mission Critical Push To Talk over LTE (MCPTT) 

UID: 620064, WID in SP-150356

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620064
	Mission Critical Push To Talk over LTE (MCPTT)
	MCPTT
	1
	Rel-13
	S1, S2, S3, S6, S4
	Dec-13
	Jun-16
	93%
	NIST
	Stage 1/2; 
	SP-150356

	640142
	Study on Application Architecture to support MCPTT
	MCPTT
	2
	Rel-13
	S6
	Jun-14
	Sep-15
	100%
	Yannick Lair
	New TR 23.779
	SP-150356

	670030
	SA2 Study on Architecture Enhancements at the EPS and IMS Level to Support MCPTT
	MCPTT
	2
	Rel-13
	S2
	Mar-15
	Jun-15
	100%
	Randy Bloomfield (randy@its.bldrdoc.gov)
	
	SP-150356

	670032
	Study on Security Enhancements for MCPTT
	MCPTT
	2
	Rel-13
	S3
	Mar-15
	Mar-16
	80%
	Peter Haigh (peter.haigh at cesg.gsi.gov.uk)
	33.879; 33.280; 39.880
	SP-150356

	670022
	Study on media, codecs and MBMS enhancements for MCPTT
	MCPTT
	2
	Rel-13
	S4
	Dec-14
	Mar-16
	85%
	Zhiming Li (lizhiming@huawei.com)
	New TR 26.879
	SP-150356

	620164
	Stage 1 for MCPTT
	MCPTT
	2
	Rel-13
	S1
	Dec-13
	Dec-14
	100%
	NIST
	New TS 22.179
	SP-150356

	640143
	Functional architecture and information flows to support MCPTT
	MCPTT
	2
	Rel-13
	S6
	Jun-15
	Dec-15
	100%
	Yannick Lair
	New TS 23.179
	SP-150356

	660053
	Security of MCPTT
	MCPTT
	2
	Rel-13
	S3
	Dec-14
	Mar-16
	85%
	Peter Haigh (peter.haigh at cesg.gsi.gov.uk)
	TS 33.179
	SP-150356

	670023
	MCPTT Codecs and media handling
	MCPTT
	2
	Rel-13
	S4
	Mar-15
	Mar-16
	85%
	Zhiming Li (lizhiming@huawei.com)
	26.346, new TS 26.179
	SP-150356

	690011
	MCPTT protocol aspects
	MCPTT-CT
	2
	Rel-13
	ct
	Sep-15
	Jun-16
	96%
	Keith Drage, Alcatel-Lucent
	
	CP-150793

	690017
	CT1 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379, 24.380 24.38, 24.382, 24.383, 24.384, 24.229
	CP-160160

	690096
	Call Control ? On Network
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379
	CP-160160

	690097
	Call Control ? Off Network
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379
	CP-160160

	690098
	Floor Control ? On Network
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.380
	CP-160160

	690099
	Floor Control ? Off Network
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.380
	CP-160160

	691000
	Broadcast ? Call Control and Floor Control
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379, 24.380
	CP-160160

	691001
	Group management
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.381
	CP-160160

	691002
	Identity management
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.382
	CP-160160

	691003
	Management Object
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.383
	CP-160160

	710033
	Configuration management
	MCPTT-CT
	4
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.384
	CP-160160

	690028
	CT3 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	Rel-13
	C3
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Keith Drage
	29.165
	CP-160160

	690018
	CT4 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	Rel-13
	C4
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Keith Drage
	23.003, 23.008, 29.283
	CP-160160

	700049
	CT6 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	Rel-13
	C6
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Keith Drage
	31.102, 31.103
	CP-160160

	710034
	(IETF) IANA Registration of New SIP Resource- Priority Namespace for MCPTT
	MCPTT-CT
	3
	Rel-13
	C1-IETF
	Feb-16
	Jun-16
	25%
	Ericsson
	draft-holmberg-dispatch-mcptt-rp-namespace
	CP-160160

	690019
	 IMS Profile to support MCPTT
	MCPTT-Prof
	2
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Huawei, PATEL Milan
	24.980
	CP-150794


Justification
Mission Critical Push To Talk is an essential functionality of public safety communication systems; for example, those systems widely deployed using Land Mobile Radio (LMR) technology such as TETRA, Project 25 (P25), TETRAPOL and GSM-R.

Agreement has been reached by 3GPP that LTE should support effective means for group communication services and proximity services, which are essential to position LTE as the future technology for critical communications users including public safety first responders as well as other users such as utility companies and railways. 
Service requirements for Group Communication System Enablers for LTE (GCSE_LTE, TS 22.468) and Proximity Services (ProSe, TS22.278, TS22.115) were approved in June 2013. While these service requirements provide essential LTE enablers for communications independent of any particular type of media, specific service/system/EPS/application requirements are needed for development of network and application architectures, security, RAN aspects, and network and application protocols to support Mission Critical Push To Talk over LTE (MCPTT).

Sources of input requirements for MCPTT include:

· The First Responder Network Authority (FirstNet) – the government network operator for the public safety community in the United States.

· The United Kingdom Home Office – the office responsible for the development of the next generation public safety communications system in the UK.

· The work of the National Public Safety Telecommunications Council (NPSTC) – an organization made up of all the major public safety organizations in the United States. 

· The TETRA and Critical Communications Association (TCCA), which is considering LTE for Mission Critical Push to Talk.

· The Association of Public safety Communications Officials (APCO) Global Alliance, which has also endorsed LTE as the technology of choice for public safety communications worldwide. 

· Telecommunications Industry Association (TIA) is considering LTE for critical communications involving LTE mission-critical voice service and interworking with P25 and is creating related requirements for PTT (TIA-4973.201, “Requirements for Mission Critical PTT and Related Supplementary Services”).

· Open Mobile Alliance (OMA) has defined Push to talk over Cellular (PoC) specifications with several components that could provide partial support for Mission Critical Push to Talk.

· European Telecommunications Standards Institute (ETSI) TC TETRA and Critical Communications Evolution (TCCE) has opened a work item: DTR/TETRA-01203, User Requirements Specification Mission Critical Broadband Communications Part 2 Critical Communications Application.
· Ministry of Public Safety and Security (MPSS) of , Korea has defined the functional requirements which include MCPTT components such as “Compiling of Group Call”, “Listening Plural Talk Group” and “Network Interoperability” for Korean Public Safety Broadband Network (PSBN). Telecommunications Technology Association has opened the work items on LTE for Public Safety.
Other regional requirements not listed may also be reflected in the work. 

While previous such standards have often been regional, there is a strong desire for the next generation of Mission Critical Push To Talk to be based on a single, widely adopted global standard.

There is no overlap foreseen with OMA work on PoC for Stage 1 requirements.
Both unicast and broadcast bearer are used by GCS AS for transferring application signalling and data. In Rel-13 MCPTT, only voice/audio media type is supported. In TS 22.179, AMR-WB is recommended for voice codec. Other voice codec and other media format supported by MTSI (TS 26.114) and MBMS (TS 26.346) are not mentioned. This WI proposes to clarify the media type and format used by MCPTT.

In order to support MCPTT service, GCS AS acting as media source delivers RTP payload to the UEs. In downlink direction, RTP based voice/audio delivery over EPS bearer is fully supported by MTSI specification already. In TS 23.468, it is decided that the data transferred via MBMS bearer(s) by the GCS AS is transparent to the BM-SC. The media processing behaviour of BM-SC in TS 26.346 is not specified yet (for example, in the case of RTP transport, RTP headers are assumed to be transparently delivered to MCPTT UE, but for other UEs, BM-SC is generating RTP headers).

In TS 26.346, hybrid streaming delivery is supported. Per alternativeAccessDelivery element in the USD, the UE receives streaming content from either PSS server or MBMS. In TS 23.468, for service continuity between unicast delivery and MBMS delivery, the UE communicates with GCS AS directly to maintain the service continuity. The discrepancy between those 2 specifications needs to be clarified.

Based on the analysis in TR 36.868, the E2E delay for media transport over MBMS bearer is beyond requirements. The E2E delay for media transport is different between EPS bearer path and MBMS bearer path. A MCPTT UE-A receiving RTP payload over EPS bearer will ahead of another MCPTT UE-B receiving the same RTP payload over MBMS bearer. This un-sync issue degrades the user experience and may impact the MCPTT UE-B requesting permission to transmit. This WI proposed to address this un-sync issue.

To better support MCPTT, the procedure, metadata element and value of element/attribute can be optimized considering the mechanisms defined in TS 23.468. At the same time, the guidance of MBMS for MCPTT will help the interoperability.
Objective
The SA1 objective is to specify the Stage 1 requirements for a Push To Talk functionality to support Mission Critical voice communication over LTE that can be used by public safety and commercial uses (e.g., utility companies and railways).

To accomplish this objective SA1 needs to specify the requirements that are relevant to improve the E-UTRAN, EPC and application-layer functionality, including applications supported by UEs and external network elements (e.g. Application Servers) supporting Mission Critical voice for LTE.

Requirements for MCPTT will include the following areas: 

•
Push To Talk (PTT) group and PTT individual communications involving the EPS and external networking and application interaction;

•
Services, including talker identification, location, and emergency alerting for mission critical voice communication;

•
Voice/audio quality;

•
Special privilege handling (For console interaction - e.g, override, monitor, exception handling, etc);

•
Service availability;

•
Floor control, priority and pre-emption;

•
Performance, including call establishment times and permission to talk request to permission granted times;

•
Use of GCSE_LTE;

•
Use of Proximity Services (ProSe);

•
Interconnection with voice systems, including cellular and the PSTN, as well as private/land mobile radio;

•
Security, including confidentiality of mission-critical voice communications;

•
Charging/billing and system management considerations;

•
Management of Mission Critical PTT communications;

•
Presence service, including interaction with other communication services.

MCPTT should aim at re-using existing, standardized functionality when possible and justified. 
The SA2 objectives are as follows:

1.
As part of the study:

a)
Define the MCPTT architectural requirements at the EPS level (including IMS aspects) based on the service requirements specified by SA1 and based on needs determined by the application specified by SA6 in order to scope/guide the work in SA2 taking into account:

i)
The need for GCSE_LTE and ProSe architecture support of the Stage 1 MCPTT service requirements including the need for possible architectural enhancements to existing Stage 2 specifications (e.g., TS 23.468, TS 23.303); and,

ii)
The need for MCPTT architecture support that reuses existing 3GPP capabilities, if appropriate to meet the needs.

b)
Determine impact to normative specifications within SA2 scope.

2.
Specify the selected Stage 2 (architecture) solutions at the EPS-level (including IMS aspects) in relevant specifications.

Existing, standardized functionality will be exploited where possible and justified.

Work on normative technical specification(s) in SA2 will be based on approved Stage 1 requirements.

The SA6 objectives are as follows:

1.
As part of the TR phase:

a)
Review MCPTT Stage 1 requirements and other user-related requirements to determine those aspects of the normative requirements that apply to the application level in order to scope the SA6 work.

b)
Review inputs from other SDOs regarding proposed architectures, etc. to support MCPTT.

c)
Define the MCPTT architectural requirements (based on the Stage 1 requirements) at the applications level (including the overall MCPTT architecture in cooperation with SA2) taking into account the need for MCPTT application layer architecture support to use existing 3GPP capabilities, as appropriate. 

d)
Develop MCPTT solutions based on objective a).

e)
Determine which solution(s) from the TR phase to document in normative specifications.

2.
Specify the selected Stage 2 (architecture) solutions at the applications level (including the overall MCPTT architecture in cooperation with SA2) in relevant specifications.

Existing, standardized functionality will be exploited where possible and justified.

Work on normative technical specification(s) in SA6 will be based on approved Stage 1 requirements.
The SA3 objectives are to meet the requirements and to ensure security of use cases defined by SA1 within the architecture defined by SA2 and SA6. In particular:

1.
As part of the TR phase:

a)
Define the MCPTT security requirements (based on the Stage 1 normative requirements) in order to scope/guide the work in SA3 taking into account:

i)
The need for security to support the GCSE_LTE and ProSe use cases, which may require enhancements to existing Stage 2 security specifications and,

ii)
The need to reuse existing 3GPP capabilities.

b)
Develop MCPTT solutions based on objective a).

c)
Determine which solution(s) from the TR phase to document in normative specifications.

2.
Specify the selected Stage 2 (security) solutions in relevant specifications.
The SA4 objectives are to specify media codecs, media handling, and enhancements to enable delivery of MCPTT in accordance with the requirements defined by SA1 and the architecture defined by SA2 and SA6. In particular:

1.
As part of the TR phase:

a)
Identify codecs, media handling, and enhancements to enable delivery of MCPTT (based on the Stage 1 and 2 requirements) in order to scope/guide the work in SA4 taking into account:

i)
The need to support the GCSE_LTE and ProSe use cases, which may require enhancements to existing specifications and,

ii)
The need to reuse existing 3GPP capabilities whenever possible, otherwise define missing enablers.

iii) Consider stage 1 requirements regarding speech and audio quality, including delay aspects.

b)
Develop MCPTT solutions based on objective a), which will address:

i) Identify voice/audio codec profile of unicast and broadcast for MCPTT support

ii)
Identify media processing behaviour for MCPTT support

iii) Clarify the metadata usage to support service continuity between unicast and MBMS delivery

iv) Provide guidelines for MBMS operation supporting MCPTT

v)
Address un-sync issue (e.g. the service continuity between unicast and MBMS bearer) and reduce MBMS delivery latency towards the MCPTT latency requirements.

vi) Define MCPTT MBMS Operation on Demand

c)
Determine which solution(s) from the TR phase to document in normative specifications.

2.
As part of TS phase, specify what has been determined in step c) of the TR phase.

In all aspects, reuse of existing technology shall be considered. 

During the work, SA4 will coordinate as needed with other relevant WGs (e.g. in CT).
2.1.1 MCPTT protocol aspects (MCPTT-CT)

UID: 690011, WID in CP-150793

Justification
A substantial justification appears in the work item description for the parent feature and applies to this building block work item description.

Objective
To define the protocol aspects of MCPTT based upon the normative Stage 2 technical specification work developed by SA2, SA3 and SA6 in support of the requirements of 3GPP TS 22.179, including both on-network and off-network aspects.

To extend CT specifications to support SA4 normative technical specification work on MCPTT.
Stage 3 work for each area shall be started only after the applicable normative stage 2 specification is available.

2.1.1.1 CT1 aspects for MCPTT protocol aspects (MCPTT-CT)

UID: 690017, WID in CP-160160

Justification
A substantial justification appears in the work item description for the parent feature and applies to this building block work item description.

Objective
To define the protocol aspects of MCPTT based upon the normative Stage 2 technical specification work developed by SA2, SA3 and SA6 in support of the requirements of 3GPP TS 22.179, including both on-network and off-network aspects.

To extend CT specifications to support SA4 normative technical specification work on MCPTT.
Stage 3 work for each area shall be started only after the applicable normative stage 2 specification is available.

2.2 MBMS Extensions and Profiling (MEPRO)

UID: 670024, WID in SP-150439

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670024
	MBMS Extensions and Profiling
	MEPRO
	1
	Rel-13
	S4
	Mar-15
	Dec-15
	100%
	Imed Bouazizi, Samsung and Thorsten Lohmar, Ericsson
	26.346, new TR 26.852
	SP-150439

	670090
	TR on Profiling and Extensions of MBMS
	MEPRO
	2
	Rel-13
	S4
	Mar-15
	Dec-15
	100%
	Imed Bouazizi, Samsung and Thorsten Lohmar, Ericsson
	new TR 26.852
	SP-150439

	670091
	Specification of MBMS Extensions and Profiling
	MEPRO
	2
	Rel-13
	S4
	Mar-15
	Dec-15
	100%
	Imed Bouazizi, Samsung and Thorsten Lohmar, Ericsson
	26.346
	SP-150439


Justification
2.2.1 Introduction

The work in this work item is in five areas; for some of these, there is an initial study phase, and specification work will only commence on satisfactory conclusion of the study and consensus on the value and scope of the specification work. 
2.2.2 Service Announcement Profile for live DASH and non-real time File Delivery
The MBMS User Services as defined in 3GPP TS 26.346 offer a broad set of media delivery services such as for Live Video distribution over MBMS and evolved MBMS systems. Devices follow the MBMS User Service Discovery and Announcement procedure in order to discover MBMS User Services of interest. The high number of different service announcement features makes the usability of service announcement difficult in particular in multi-vendor environments. Implementation effort for device side support is increased unnecessarily. 

The work item aims to collect the essential service announcement features (from the set of already defined and used features) needed to specify a service announcement channel over an MBMS bearer service and define the usage within a profile. 
A unicast bootstrapping of the service announcement channel over an MBMS bearer service should be defined clearly to allow devices (in particular newly deployed devices) to acquire the service announcement channel. The unicast framework used for bootstrapping may also be leveraged to deliver service announcement information via unicast bearer service when the UE is not in the MBMS coverage area.

2.2.3 Profile for Download Delivery Method (excluding Service Announcement profile) 
In order to better support the existing services over MBMS, an identification of the set of useful tools for file delivery services is needed. The resulting set of tools makes a download delivery profile that is restricted to the relevant use cases which are to be identified. In addition, this profile should enable seamless delivery of content over unicast and broadcast channels, always allowing the service provider to make use of the most suitable delivery channel, without impacting the service consumption.

2.2.4 Usage of MBMS as a transport protocol including a URL form 
In some circumstances it is desirable to enable applications that use network resources that could be delivered over HTTP, to access those resources over MBMS rather than over a unicast protocol. The MBMS protocol handler will be identified by a URL form, and handler will act (from the application’s point of view) in a similar way as a unicast resolution handler. 
An application encountering such a URL would use this handler and the handler will use the information in the URL to bootstrap, access the service and return the identified resource to the application if possible. 

The access details, including the bootstrap procedure, caching, and resolution of the location of the resources, are hidden in the protocol handler, thus allowing the application and the content authors to exploit MBMS without exposing these details to the application, and also ideally without requiring the application to be specific to the MBMS protocol.
In this area, we will study the details of such URL form(s), the bootstrapping process, and the behaviour of the protocol handler, both from the point of view of the network and the application.

2.2.5 MBMS API Set
Currently, no standardized APIs are available between the MBMS UE middleware and an application that wants to use the services provided by the MBMS User Service delivery platforms. 
Such an API set for MBMS is relevant as it could be used by developers for developing applications on top of MBMS User Services. Such a documented API set offers a more consistent mobile user experience and enables a wider selection of applications that may utilize the capabilities of MBMS. 
In particular, an application/user agent supporting this API would be allowed to manage reception of content delivered over MBMS User Services. Examples of such functionalities include the provisioning of the available user services, the management of user service content reception, the initiation and termination of content reception, content reception status information, etc. 
By defining an API set that abstract the details and complexity of the underlying middleware and the MBMS operations, but at the same time expose the service capabilities with the necessary details, applications/user agent could leverage the benefits of an MBMS User Service delivery platform. 
Certain questions remain open on the exact functionalities that need to be exposed through such APIs, the abstraction level of the API, as well as the appropriate documentation and support for such API definitions. 
A proper study of these questions is necessary.

2.2.6 MBMS Reception Reporting of DASH QoE Metrics
Mobile operators are increasingly engaged in supporting new service delivery business models, whereby in some instances, the mobile operator provides QoS-enabled content delivery to 3rd–party content and service providers. In these type of implementations, the device application consuming service content belongs to the 3rd-party service provider as opposed to the mobile operator.

For example, for DASH-over-eMBMS services whereby the service subscription is offered by a 3rd party provider, the DASH client and service application belong to the external providers and are nominally invisible to the mobile operator. However, the mobile operator may still have keen interest to measure and properly manage the service delivery over eMBMS to the 3rd-party service provider, for example, towards guaranteeing the QoS of the DASH service delivery, or to provide outsourced DASH QoE reporting to the external service provider. In such cases, the mobile operator needs access to the DASH QoE metrics, which are normally reported by the DASH client directly to a QoE Report server. 

Furthermore, MBMS reception reporting and DASH QoE metrics reporting currently implement separate sampling methods. An operator might be interested in obtaining, for the same delivery session, the metrics defined by the current reception reporting and DASH QoE reporting frameworks.

There should be a means for synchronizing and integrating DASH-based QoE metrics reporting with the MBMS reception reporting framework.
Objective
2.2.7 Common

In all areas, reuse of existing technology and backwards compatibility shall be considered.
2.2.8 Service Announcement Profile for live DASH and non-real time File Delivery 
The objective is to specify a service announcement profile for MBMS User Services. Service announcement for live services delivered over DASH and none real time file delivery have priority, since these services for managed content (including managed 3rd Party Content) are currently deployed in the market place. Other services are for study
· Specification of a service announcement profile for MBMS User Services, which utilizes an MBMS Bearer Service for announcement, including updating of service announcement information, bootstrapping of the service announcement channel and unicast fall-back, when not in the MBMS coverage

· Provide additional guiding example for the usage of the service announcement profile in an informative annex.

2.2.9 Profile for Download Delivery Method (excluding Service Announcement profile) 
The objective is 
· Define the relevant profile for file delivery services based on existing deployments and relevance of the tools

2.2.10 Usage of MBMS as a transport protocol including a URL form 
The objective is to study and consider specifying:
· The interface and behaviour of the protocol handler enabling the handler to bootstrap, access the service and return the identified resource to the application if possible; both interface and behaviour considered both from the point of view of the network and the application, including possibly signalling a redirection into another protocol;

· The details of the URL form(s);

·  The methods and messages to communicate between the MBMS protocol handler and the applications.
Note: the redirection from other protocols into MBMS would be handled by the redirection mechanism of those other protocols.
In all cases solutions should be considered such that the application need not be specific to the MBMS protocol.

2.2.11 MBMS API Set
The objective is to study the benefits of the specification of a common MBMS API set between UE middleware and the application that wants to use the services provided by the delivery platforms. The objective of the study includes
·  Collection of relevant use cases that would justify the definition of an MBMS API set

· Documentation of a reference architecture in order to identify the level of the MBMS API set, e.g. MBMS service layer, MBMS application, etc.

· Collection of the functionalities and services of MBMS User services that would benefit from an API including the high-level description of the API including the APIs considered in the context of the objectives in section 4.4.

· Considerations on the appropriate documentation of the API Set in 3GPP or elsewhere 

· Additional aspects to support the introduction of such an API set for deployments including maintenance, tooling support, testing, etc.

· Relation to other relevant organizations with more experience on definition of APIs
· Decision whether to specify the API as part of 3GPP SA4 specifications
2.2.12 MBMS Reception Reporting of DASH QoE Metrics
The objective is to leverage and extend the MBMS reception reporting mechanism to enable DASH QoE metrics to be collected and reported by the MBMS client. The main expected tasks are to:
· Identify and specify the required changes to existing MBMS service announcement metadata fragments (e.g. MPD, Associated Delivery Procedures Description) to inform and trigger the MBMS client’s involvment in DASH QoE metrics reporting.

· Define the modifications to the existing MBMS Reception Reporting mechanisms to support DASH QoE metrics reporting, taking into consideration aspects such as the synchronization, aggregation, and sample percentages of the two types of reporting.

2.3 Isolated E-UTRAN Operation for Public Safety (IOPS)

UID: 630015, WID in SP-150463

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	630015
	Isolated E-UTRAN Operation for Public Safety
	IOPS
	1
	Rel-13
	S1
	Mar-14
	Mar-16
	100%
	General Dynamics
	New TS 22.346
	SP-150463

	680047
	Stage 1 fo Isolated E-UTRAN Operation for Public Safety
	IOPS
	2
	Rel-13
	S1
	Mar-14
	Sep-14
	100%
	General Dynamics
	New TS 22.346
	SP-150463

	680048
	Stage 2 for Isolated E-UTRAN Operation for Public Safety
	IOPS
	2
	Rel-13
	S2
	Jun-15
	Dec-15
	100%
	Phil Young
	23.401
	SP-150463

	690047
	Security aspects for Isolated E-UTRAN Operation for Public Safety
	IOPS
	2
	Rel-13
	S3
	Sep-15
	Dec-15
	100%
	General Dynamics
	TS 33.401
	SP-150463

	700037
	CT aspects for IOPS
	IOPS-CT
	2
	Rel-13
	C6
	Nov-15
	Mar-16
	100%
	Heiko Kruse, Morpho Cards GmbH
	
	CP-150876

	700038
	CT6 aspects for IOPS
	IOPS-CT
	3
	Rel-13
	C6
	Nov-15
	Mar-16
	100%
	Heiko Kruse, Morpho Cards GmbH
	31.102
	CP-150876


Justification
Many national and international Public Safety organisations have endorsed or are considering LTE as the next generation technology either to augment their existing systems, or to provide a future migration path.

In many critical incident related scenarios, the benefit of ensuring the ability to communicate between Public Safety officers on the ground will be of the utmost importance, even though they may be moving in and out of LTE network coverage or following the loss of backhaul communications.

To provide voice, video, and data communication service for Public Safety officers who are out of LTE network coverage, the Public Safety authorities may deploy a dedicated eNB(s) for nearby Public Safety UEs beyond what is provided by Proximity Services in UE-to-UE direct communication mode.

Alternatively, where an unexpected incident interrupts the backhaul and/or the link(s) between the eNBs it is also important to ensure the ability of Public Safety officers to communicate. If such a situation arises the eNBs are expected to provide isolated operation with rapid dynamic reconfiguration of the system in support of mission critical operations.

The Feasibility Study on Isolated E-UTRAN Operation for Public Safety (FS_IOPS, TR 22.897) has identified these two cases as an Isolated E-UTRAN for Public Safety use.

In both of the above scenarios it is vital to support recoverable mission critical network operations regardless of the existence of the backhaul link. When the backhaul link to the core network is unavailable, Public Safety eNB(s) could either operate autonomously or coordinate with other nearby eNB(s) to provide locally routed communications for nearby Public Safety UEs within a region.

Furthermore Isolated E-UTRAN Operation for Public Safety use can comprise:

· Operation with no connection to the EPC.

· One or multiple eNBs.

· Interconnection between eNBs. 

· Limited backhaul capability to the EPC. One possible option is where control plane signalling is carried to the EPC but traffic is routed locally.

· The services required to support local operation e.g. Group Communication.

The use cases defined in TR 22.897 to investigate these behaviours have arrived at potential service requirements that would require normative specification for support by a 3GPP system.

Feasability Study FS_IOPS_St2 concluded that the recommended solution to fulfil the no backhaul (to Macro EPC) scenario, is to use the Local EPC approach as identified in the study report TR 23.797, which imposes no normative impacts to the SA2 specifications. It was though recommended that the solution be documented as an implementation option in a technical informative annex of TS 23.401.
Objective
The SA1 objective is to specify service requirements to go into a new TS for:

· Initiation of an Isolated E-UTRAN for Public Safety use.

· Management of a lost backhaul by an eNB.

· Detection and creation of an Isolated E-UTRAN.

· Local routing in the event of a lost backhaul.

· Provide an appropriate indication of Isolated E-UTRAN operation status to Public Safety UEs/Users.

· Operation of an Isolated E-UTRAN for Public Safety use.

· Interconnection and communication for Public Safety users within an Isolated E-UTRAN.

· Interconnection and communication for Public Safety users between eNBs within an Isolated E-UTRAN.

· Management of a limited backhaul connection to the Isolated E-UTRAN.

· Termination of an Isolated E-UTRAN for Public Safety use.

· Management of a restored backhaul.

· Support for operator policy decisions for Public Safety UE/User handling of a restored backhaul.

· Provide an appropriate indication of Isolated E-UTRAN operation status to Public Safety UEs/Users.

· Security aspects of Isolated E-UTRAN for Public Safety use.

· Secure admission of Public Safety UEs to an Isolated E-UTRAN.

· Secure operation for Public Safety UEs in an Isolated E-UTRAN.
The scope of the Work Item is limited to Public Safety UEs and Public Safety use.

An Isolated E-UTRAN does not support services for UEs other than Public Safety UEs.

The minimum set of services supported for Isolated E-UTRAN Operation for Public Safety users shall be defined.
The SA2 objectives are as follows:

1. Document in an informative annex in the relevant specification (TS 23.401) the implementation and deployment guidelines for "operation of public safety networks in the no backhaul (to Macro EPC) scenario" using a Local EPC approach as identified in the Stage 2 Feature Study (TR 23.797).

No stage-3 work is expected from the SA2 part of the work item.
The SA3 objectives are as follows:

1. Document in an informative annex in the relevant specification (TS 33.401) the security guidelines for "operation of public safety networks in the no backhaul (to Macro EPC) scenario" using a Local EPC approach and the security solution as identified in the Stage 2 Feature Study (TR 33.897).
2.3.1 CT aspects for IOPS (IOPS-CT)

UID: 700037, WID in CP-150876

Justification
Many national and international Public Safety organisations have endorsed or are considering LTE as the next generation technology either to augment their existing systems, or to provide a future migration path.

In many critical incident related scenarios, the benefit of ensuring the ability to communicate between Public Safety officers on the ground will be of the utmost importance, even though they may be moving in and out of LTE network coverage or following the loss of backhaul communications.

To provide voice, video, and data communication service for Public Safety officers who are out of LTE network coverage, the Public Safety authorities may deploy a dedicated eNB(s) for nearby Public Safety UEs beyond what is provided by Proximity Services in UE-to-UE direct communication mode.

Alternatively, where an unexpected incident interrupts the backhaul and/or the link(s) between the eNBs it is also important to ensure the ability of Public Safety officers to communicate. If such a situation arises the eNBs are expected to provide isolated operation with rapid dynamic reconfiguration of the system in support of mission critical operations.

The Feasibility Study on Isolated E-UTRAN Operation for Public Safety (FS_IOPS, TR 22.897) has identified these two cases as an Isolated E-UTRAN for Public Safety use.

In both of the above scenarios it is vital to support recoverable mission critical network operations regardless of the existence of the backhaul link. When the backhaul link to the core network is unavailable, Public Safety eNB(s) could either operate autonomously or coordinate with other nearby eNB(s) to provide locally routed communications for nearby Public Safety UEs within a region.

Furthermore Isolated E-UTRAN Operation for Public Safety use can comprise:

· Operation with no connection to the EPC.

· One or multiple eNBs.

· Interconnection between eNBs. 

· Limited backhaul capability to the EPC. One possible option is where control plane signalling is carried to the EPC but traffic is routed locally.

· The services required to support local operation e.g. Group Communication.

The use cases defined in TR 22.897 to investigate these behaviours have arrived at potential service requirements that would require normative specification for support by a 3GPP system.

Feasability Study FS_IOPS_St2 concluded that the recommended solution to fulfil the no backhaul (to Macro EPC) scenario, is to use the Local EPC approach as identified in the study report TR 23.797, which imposes no normative impacts to the SA2 specifications. It was though recommended that the solution be documented as an implementation option in a technical informative annex of TS 23.401.

Objective
The CT6 objectives are as follows:

Define a solution for IOPS access security and authentication based on the procedures defined by SA3 using a USIM dedicated exclusively for IOPS, especially covering the following aspects:

2. Defining a mechanism to transfer a suitable identifier over the ME to UICC interface for identifying the local EPC and the related local HSS to be used in the key derivation mechanism

3. Defining a mechanism to identify the USIM dedicated exclusively for IOPS
4. Optionally, defining a mechanism on the USIM to generate a derived key for authentication to the local HSS

2.4 Service Requirements Maintenance for Group Communication System Enablers for LTE (SRM_GCSE_LTE)

UID: 640042, WID in SP-140228

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640042
	Service Requirements Maintenance for Group Communication System Enablers for LTE
	SRM_GCSE_LTE
	1
	Rel-13
	S1
	Jun-14
	Sep-14
	100%
	Nokia Networks
	22.468
	SP-140228


Justification
To position LTE as technology for critical communications such as public safety, Group Communication System Enablers for LTE were introduced in Rel-12. Group Communication System Enablers for LTE complements its sibling communication feature of proximity-based services (ProSe, UID 580059). 

Group communication is a key functionality of LMR/PMR and public safety systems. Such functionality exists for voice calls in existing systems such as TETRA, P25 and GSM-R. Such functionality consists of a group delivery of calls to users as well as considerations about set up and management of groups.

Objective
This is a maintenance work item to support and, if needed, provide necessary clarifications for the introduction of requirements not implemented in Rel-12. 

No new functions will be introduced by this work item.

Using the ‘Feature Components’ defined in the SA prioritization document (SP-130506) and the final contents from stage 2 TS 23.468, some functions requested by stage 1 TS 22.468 were not handled in Rel-12. Hence, those features were moved to Rel-13, i.e. the feature components to be worked on will be the additional aspect of Geographic Scope not covered in Rel-12, Floor Control, User Interaction, UE to Network Relay, Interworking (with non-3GPP networks) and UE-AS Open Interface.

2.5 Enhanced Calling Information Presentation (ECIP)

UID: 650018, WID in SP-140513

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650018
	Enhanced Calling Information Presentation
	ECIP
	1
	Rel-13
	S1
	Sep-14
	Dec-15
	100%
	China Mobile
	22.182 (CAT), 22.183 (CRS) 
	SP-140513


Justification
Supplementary services such as CLIP, CNAP and OIP provide the calling party’s number/name to the called party. With the uptake of smart phones and IP communications, supplementary services are expected to provide the calling/called party Enhanced Call Information (ECI) such as portrait, video, signature, etc. TS 22.182 addresses the service requirements of Customized Alerting Tone (CAT) which provides multimedia call information to the calling party, and TS 22.183 addresses the service requirements of Customized Ringing Signal (CRS) which provides multimedia call information to the called party. 
The study done in TR 22.810 introduces some new use cases for Enhanced Call Information Presentation (ECIP) which brings additional or enhanced service requirements for CAT and CRS respectively.
Objective
The objective of this work item is to update the stage 1 CAT and CRS specifications (TS 22.182 and TS 22.183 respectively) with the enhancements introduced in TR 22.810, which include:
 -
Support of additional media types for CAT/CRS contents.
-
Ability to verify that the party is authorised to store and update CAT/CRS contents.
-
For CRS service allow the calling party to select from the pre-stored CRS content, or use content, on a per call basis.
-
Ability to charge on event, volume or media type basis.
2.6 Flexible Mobile Service Steering (FMSS)

UID: 650019, WID in SP-140638

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650019
	Flexible Mobile Service Steering
	FMSS
	1
	Rel-13
	S1, S2
	Sep-14
	Mar-16
	100%
	China Mobile
	22.101
	SP-140638

	650055
	Stage 1 for Flexible Mobile Service Steering
	FMSS-ST1
	2
	Rel-13
	S1
	Sep-14
	Sep-14
	100%
	China Mobile
	22.101
	SP-140638

	660002
	Flexible Mobile Service Steering TR Phase
	FMSS-SA2TR
	2
	Rel-13
	S2
	Dec-14
	Jun-15
	100%
	Lu Lu, China Mobile
	23.718
	SP-140703

	660003
	Flexible Mobile Service Steering - Stage 2
	FMSS-SA2
	2
	Rel-13
	S2
	Dec-14
	Jun-15
	100%
	Lu Lu, China Mobile
	
	SP-140703

	690024
	CT3 Aspect of Flexible Mobile Service Steering
	FMSS-CT
	2
	Rel-13
	C3
	Sep-15
	Mar-16
	100%
	ZTE,Zhou Xiaoyun
	29.abc, 29.212, 29.213
	CP-150799


Justification
The operator can deploy a mobile service network (e.g., (S)Gi-LAN network) to improve the user’s QoE, reduce the bandwidth pressure and provide valued added services. Current chain models have some drawbacks, such as rigidity and complexity, for example:

· Traffic is routed sequentially via all service enablers in the chain, even though not all service enablers are needed in all cases. Because of this:
· Unused service enablers add an unnecessary transfer delay;

· Each service enabler has to support the maximum traffic capacity, even though it may only be needed for part of the traffic;

In order to overcome the drawbacks, new mechanisms are proposed. The “Service Function Chain (SFC)” BOF is currently developed in IETF. In contrast to the traditional IP routing mechanism, the service function chain defined in the IETF is working to bring a new “On demand” routing mechanism, which allows specific service enablers to be selected for traffic routing and this could be used for realizing efficient and flexible routing. Besides IETF, there are other SDOs (e.g. ETSI NFV, ITU) working on the service chain mechanisms. The work of 3GPP will not duplicate the work of the other SDOs.
Such a routing mechanism could be used in the (S)Gi-LAN network. The mobile network can leverage these newly defined service routing mechanisms for (S)Gi-LAN traffic steering with 3GPP network function enhancements enabling the traffic classification and service chain selection mechanisms.
Objective
The objective is to define service requirements to enable the 3GPP Core Network to define and modify traffic steering policies that will be used to select required service enablers of the operator deployed (S)Gi-LAN. The aim is to realize efficient and flexible mobile service steering in the (S)Gi-LAN. SA1 will develop requirements for steering policy generation. 

Requirements that will be considered include:

· The 3GPP Core Network traffic steering policies are generated based on one or a combination of several pieces of information, such as network operator’s policies, application characteristics, and user’s subscription;
2.6.1 Flexible Mobile Service Steering TR Phase (FMSS-SA2TR)

UID: 660002, WID in SP-140703

Justification
The operator can deploy a mobile service network (e.g., (S)Gi-LAN network) to improve the user’s QoE, reduce the bandwidth pressure and provide valued added services. Current chain models have some drawbacks, such as rigidity and complexity, for example:

· Traffic is routed sequentially via all service enablers in the chain, even though not all service enablers are needed in all cases. Because of this:
· Unused service enablers add an unnecessary transfer delay;

· Each service enabler has to support the maximum traffic capacity, even though it may only be needed for part of the traffic;

In order to overcome the drawbacks, new mechanisms are proposed. The “Service Function Chaining (SFC)” is a working group currently developed in IETF. In contrast to the traditional IP routing mechanism, the service function chain defined in the IETF is working to bring a new “On demand” routing mechanism, which allows specific service enablers to be selected for traffic routing and this could be used for realizing efficient and flexible routing. Besides IETF, there are other SDOs (e.g. ETSI NFV, ITU) working on the service chain mechanisms. The work of 3GPP will not duplicate the work of the other SDOs.
Such a routing mechanism could be used in the (S)Gi-LAN network. The mobile network can leverage these newly defined service routing mechanisms for (S)Gi-LAN traffic steering with 3GPP network function enhancements enabling the traffic classification and service chain selection mechanisms.
Objective
The objective in Stage 1 is to define service requirements to enable the 3GPP Core Network to define and modify traffic steering policies that will be used to select required service enablers of the operator deployed (S)Gi-LAN. The aim is to realize efficient and flexible mobile service steering in the (S)Gi-LAN. SA1 will develop requirements for steering policy generation. 

Requirements that will be considered include:

· The 3GPP Core Network traffic steering policies are generated based on one or a combination of several pieces of information, such as network operator’s policies, application characteristics, and user’s subscription;
The objective in Stage 2 is to meet the service requirements defined in Stage 1, i.e., specify how the 3GPP core network provides policies for mobile service steering in the (S)Gi-LAN. 
NOTE: Service enablers supported within the (S)Gi-LAN and the routing of traffic between those service enablers are out of this work item scope. The work item scope is restricted to providing policies through interfaces defined by 3GPP.
2.7 GERAN UTRAN Sharing Enhancements (GUSH)

UID: 650020, WID in SP-140637

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650020
	GERAN UTRAN Sharing Enhancements
	GUSH
	1
	Rel-13
	S1
	Sep-14
	Dec-14
	100%
	Telef¢nica
	22.101
	SP-140637


Justification
RAN Sharing is common practice and allows operators to share resources and hence reduce costs. There has already been work done to enhance RAN Sharing capability for E-UTRAN (4G) based networks. This work is to enhance RAN sharing capability on GERAN and UTRAN (2G and 3G) networks. This will make it easier for operators to share RANs on and across all radio access technologies. 
It is considered necessary to enhance RAN Sharing on 2G and 3G to cater for the following scenarios:
· Common network shared by multiple operators – This is the case where the traffic on the older networks (e.g. 2G) of all operators in a particular country has reduced significantly. It is, however, still necessary to keep the 2G network as there are still many devices that use it, for example, older UEs, low-traffic M2M devices and roaming UEs from other countries. In order to save costs, it is agreed amongst the operators to jointly share a single 2G radio network to support these devices. Some of the operators have MVNO agreements that also use this network.

· Consolidation Situation: when any of the 2G, 3G or 4G networks, which have already built out by each of the sharing operators, needs to be consolidated into one joint network. This type of network sharing usually holds significant cost advantages, but it also presents substantial design challenges.

In a preceding study on RAN Sharing Enhancements (TR 22.852), use cases have been collected and the effects of enhanced RAN Sharing scenarios have been studied for 2G, 3G and 4G based RAN technologies. 

Objective
The objective of this work item is to standardise means that complement existing system capabilities for sharing common 2G and 3G RAN resources. The work will take into account the following topics:
· Allocation of Shared RAN resources based on the proportion of assigned RAN usage for each Participating Operator.
· On-demand capacity negotiation.
· Selective OAM access to Participating Operators.
· Load balancing while respecting the agreed shares of RAN resources.
· Generation and retrieval of usage and accounting information on a per Participating Operator basis.

· PWS in shared RAN.

· RAN Allocation in a common radio network shared by multiple operators.
2.8 Application specific Congestion control for Data Communication (ACDC)

UID: 640052, WID in SP-140234

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640052
	Application specific Congestion control for Data Communication
	ACDC
	1
	Rel-13
	S1, C1
	Jun-14
	Mar-16
	100%
	NTT DOCOMO
	22.011
	SP-140234

	660013
	Stage 1 for Application specific Congestion control for Data Communication
	ACDC-ST1
	2
	Rel-13
	S1
	Jun-14
	Sep-14
	100%
	NTT DOCOMO
	22.011
	SP-140234

	660039
	Stage 3 for Application specific Congestion control for Data Communication
	ACDC-CT
	2
	Rel-13
	C1
	Dec-14
	Mar-16
	100%
	Kim, Jaehyun, LGE
	TS 24.105, 24.301, 24.008, 27.007, 31.102
	CP-150282

	660139
	CT1 part of Stage 3 for Application specific Congestion control for Data Communication
	ACDC-CT
	3
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	Kim, Jaehyun, LGE
	24.105, 24.301, 24.008, 27.007, 23.122
	CP-150282

	660239
	CT6 part of Stage 3 for Application specific Congestion control for Data Communication
	ACDC-CT
	3
	Rel-13
	C6
	Dec-14
	Mar-16
	100%
	Kim, Jaehyun, LGE
	31.102
	CP-150282

	670059
	 RAN aspects of Application specific Congestion control for Data Communication
	ACDC-RAN
	2
	Rel-13
	R2
	Mar-15
	Dec-15
	100%
	LG Electronics
	
	RP-150512

	670159
	Core part: RAN aspects of Application specific Congestion control for Data Communication
	ACDC-RAN-Core
	3
	Rel-13
	R2
	Mar-15
	Dec-15
	100%
	LG Electronics
	
	RP-150662


Justification
There are services, such as the disaster message board service or the disaster voice messaging service, that are used to confirm the safety status of families, relatives, or community members in situations of disaster. Those services have been already used in several occasions and recognized as essential to support general public. Highly congested situation may be caused by natural disaster or public events or triggered by any of a number of reasons. In order to free up network resources based on operator-defined situation, e.g. in RAN/CN that is congested or about to be congested, it would be useful to have a mechanism (subject to regional regulations) that is able to allow/prohibit communication initiation of operator-defined particular applications in the UE. Currently there is no such mechanism.
Objective
The objective is to specify service requirements for system that shall be able to allow/prohibit communication initiation of particular applications defined by operator, subject to regional regulations. The requirements are intended to prevent/mitigate high overload of the access network and/or the core network before/under situation defined by operators.
The followings will be considered:

- Granularity of the control; ACDC category, barring rates.
- Activation by the network and action in UE.

- Related roaming scheme and network sharing scheme.

- Interaction with existing other access barring mechanisms.
2.8.1 Stage 3 for Application specific Congestion control for Data Communication (ACDC-CT)

UID: 660039, WID in CP-150282

Justification
There are essential services to support the communication in disaster situations. To alleviate the highly congested situations of the network in these environments, it is beneficial to have a mechanism to allow/prevent new access attempts from particular operator-defined applications in the UE, subject to regional regulations.
SA1 agreed requirements on Application specific Congestion control for Data Communication (ACDC) in Release 13. 

Highlighted requirements for ACDC include:

· This feature shall be applicable to UTRAN and E-UTRAN. 
· The home network shall be able to configure a UE with at least four ACDC categories to each of which particular, operator-identified applications are associated.
· The serving network shall be able to broadcast, in one or more areas of the RAN, control information per each ACDC category, indicating e.g. barring rates, and whether a roaming UE shall be subject to ACDC control. 
· The UE shall be able to control whether or not access attempt for certain application is allowed, based on this broadcast control information and the configuration of categories in the UE.
Objective
The objective of this work item is to specify the necessary changes in the stage-3 specifications based on the ACDC requirements in SA1 in order to control the access attempts for the particular, operator-identified applications, based on the information and configuration of categories.

The stage 3 specification work aims at investigating interaction with existing the access barring mechanism and specifying a new access control mechanism for prioritization of mobile originating access attempts depending on the particular categories in the UE. 
2.8.2  RAN aspects of Application specific Congestion control for Data Communication (ACDC-RAN)

UID: 670059, WID in RP-150512

Justification
There are essential services to support the communication in disaster situations. To alleviate the highly congested situations of the network in these environments, it is beneficial to have a mechanism to allow/prevent new access attempts from particular operator-defined applications in the UE, subject to regional regulations.
SA1 agreed requirements on Application specific Congestion control for Data Communication (ACDC) in Release 13. 

Highlighted requirements for ACDC include:

· This feature shall be applicable to UTRAN and E-UTRAN. 
· The home network shall be able to configure a UE with at least four ACDC categories to each of which particular, operator-identified applications are associated.
· The serving network shall be able to broadcast, in one or more areas of the RAN, control information per each ACDC category, indicating e.g. barring rates, and whether a roaming UE shall be subject to ACDC control. 
· The UE shall be able to control whether or not access attempt for certain application is allowed, based on this broadcast control information and the configuration of categories in the UE.
Meanwhile, CT#66 approved a new work item for CT aspects of ACDC. The objective of this CT work item is to specify the necessary changes in the stage-3 specifications based on the ACDC requirements in SA1 in order to control the access attempts for the particular, operator-identified applications, based on the information and configuration of categories. CT1 work is planned to be completed in June 2015.
Objective
The objective of this work item is to specify the necessary changes in the stage-3 specifications based on the ACDC requirements in SA1 in order to control the access attempts for the particular, operator-identified applications, based on the information and configuration of categories.

The stage 3 specification work for UTRAN and E-UTRAN is expected to enhance at least the followings to support ACDC requirements:

· System Information; and

· RRC Connection Establishment.

The work should take into account outcome of the related CT work item.
2.9 User Plane Congestion management (UPCON)

UID: 570029, WID in SP-140631

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	570029
	User Plane Congestion management
	UPCON
	1
	Rel-13
	S1, S2, C3, C4
	Sep-12
	Mar-15
	100%
	KDDI
	Stage 1/2/3
	SP-140631

	570129
	Stage 1 for User Plane Congestion management
	UPCON-ST1
	2
	Rel-13
	S1
	Sep-12
	Mar-13
	100%
	KDDI
	22.101
	SP-140631

	580057
	TR on Stage 2 for User Plane Congestion management
	UPCON-SA2TR
	2
	Rel-13
	S2
	Dec-12
	Mar-15
	100%
	Allot
	new TR 23.705
	SP-140631

	630019
	BB1: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting
	UPCON-DOTCON
	2
	Rel-13
	S2
	Mar-14
	Mar-15
	100%
	Allot
	-
	SP-140631

	630119
	Stage 2 for RAN Downlink Traffic Differentiation, Congestion Detection and Reporting
	UPCON-DOTCON-SA2
	3
	Rel-13
	S2
	Mar-14
	Dec-14
	100%
	Allot
	23.060, 23.203, 23.401
	SP-140434

	650007
	CT aspects of User Plane Congestion Management for BB1
	UPCON-DOTCON-CT
	3
	Rel-13
	C3
	Mar-14
	Mar-15
	100%
	Huawei
	Stage 3
	CP-150365

	650107
	CT3 part of CT aspects of User Plane Congestion Management for BB1
	UPCON-DOTCON-CT
	4
	Rel-13
	C3
	Mar-14
	Mar-15
	100%
	Huawei
	29.201, 29.212, 29.213, 29.214, 29.215, 29.219, New TS 29.217 (PCC over Np)
	CP-150365

	650207
	CT4 part of CT aspects of User Plane Congestion Management for BB1
	UPCON-DOTCON-CT
	4
	Rel-13
	C4
	Mar-14
	Mar-15
	100%
	Huawei
	23.003, 29.303, New TS 29.405 (UPCON over Nq)
	CP-150365


Justification
Mobile operators are seeing significant increases in user data traffic. For some operators, user data traffic has more than doubled annually for several years. Although the data capacity of networks has increased significantly, the observed increase in user traffic continues to outpace the growth in capacity. This is resulting in increased network congestion and in degraded user service experience. Reasons for this growth in traffic are the rapidly increasing use of smart phones and tablet like devices, and the proliferation of data applications that they support, as well as the use of USB modem dongles for laptops to provide mobile Internet access using 3GPP networks. As the penetration of these terminals increases worldwide and the interest in content-rich multi-media services (e.g. OTT video streaming services) rises, this trend of rapidly increasing data traffic is expected to continue and accelerate.
3GPP SA2 has studied some aspects of the above in UPCON Work Item in Release 12 (TR-23.705). The current work item is being proposed to complete the study aspects of UPCON in Rel-12 and to progress selected solutions towards normative specification. The feature components defined in SP-130337 have been used for focussed objectives.
Objective
The SA1 objective is to specify normative stage 1 enhancements based on the requirements derived from the scenarios and use cases developed in FS_UPCON. These use cases addressed situations where high usage levels lead to user plane traffic congestion in the RAN. The aim is to make efficient use of available resources to support the optimal mix of high priority services and applications, and users with premium subscriptions, while maintaining the user experience, and supporting as many active users as possible.

The normative stage 1 requirements are anticipated to be based on the categorization in the TR:

-
General;

-
Prioritizing traffic;

-
Optimizing traffic; and

-
Limiting traffic.

The SA2 objectives are as follows:

5. As part of the TR phase, define the architectural requirements (based on the SA1 normative requirements) in order to scope/guide the work;

6. Develop solutions for user plane congestion mitigation based on objective 1; and

7. Determine which solution(s) from the TR phase to document in normative specifications, and specify them accordingly.
The objective of this work is to continue the work started in Rel-12 in TR 23.705. Based on the TR, it will be identified which solution can handle which use cases and requirements with more detailed analyses and evaluations in cooperation with RAN WG2 and RAN WG3 as needed. 
The following Building blocks are identified for this work:

Building Block I: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting (UPCON-DOTCON). This Building Block includes the following features:

· RAN Congestion Detection: Determine if the RAN is congested. This includes considerations of 'what' congestion is, 'when' (to distinguish between transient and sufficiently long periods to take action, e.g. to report congestion).

· RAN Traffic Differentiation: This includes traffic differentiation enhancements (e.g. marking, priority, etc.) and considerations for shared networks.

· RAN Congestion Reporting: Determines how (which method) and what will be reported from the RAN to the Core Network.
· CN Congestion Mitigation mechanisms.

· Dynamic Policy Control: Provide policies for RAN Traffic Differentiation and CN Congestion Mitigation, per subscriber policies, including Application/Rx handling. 
Stage 2 for RAN Downlink Traffic Differentiation, Congestion Detection and Reporting (UPCON-DOTCON-SA2)

UID: 630119, WID in SP-140434

Justification
Mobile operators are seeing significant increases in user data traffic. For some operators, user data traffic has more than doubled annually for several years. Although the data capacity of networks has increased significantly, the observed increase in user traffic continues to outpace the growth in capacity. This is resulting in increased network congestion and in degraded user service experience. Reasons for this growth in traffic are the rapidly increasing use of smart phones and tablet like devices, and the proliferation of data applications that they support, as well as the use of USB modem dongles for laptops to provide mobile Internet access using 3GPP networks. As the penetration of these terminals increases worldwide and the interest in content-rich multi-media services (e.g. OTT video streaming services) rises, this trend of rapidly increasing data traffic is expected to continue and accelerate.
3GPP SA2 has studied some aspects of the above in UPCON Work Item in Release 12 (TR-23.705). The current work item is being proposed to complete the study aspects of UPCON in Rel-12 and to progress selected solutions towards normative specification. The feature components defined in SP-130337 have been used for focussed objectives.
Objective
The SA1 objective is to specify normative stage 1 enhancements based on the requirements derived from the scenarios and use cases developed in FS_UPCON. These use cases addressed situations where high usage levels lead to user plane traffic congestion in the RAN. The aim is to make efficient use of available resources to support the optimal mix of high priority services and applications, and users with premium subscriptions, while maintaining the user experience, and supporting as many active users as possible.

The normative stage 1 requirements are anticipated to be based on the categorization in the TR:

-
General;

-
Prioritizing traffic;

-
Optimizing traffic; and

-
Limiting traffic.

The SA2 objectives are as follows:

8. As part of the TR phase, define the architectural requirements (based on the SA1 normative requirements) in order to scope/guide the work;

9. Develop solutions for user plane congestion mitigation based on objective 1; and

10. Determine which solution(s) from the TR phase to document in normative specifications, and specify them accordingly.
The objective of this work is to continue the work started in Rel-12 in TR 23.705. Based on the TR, it will be identified which solution can handle which use cases and requirements with more detailed analyses and evaluations in cooperation with RAN WG2 and RAN WG3 as needed. 
The following Building blocks are identified for this work:

Building Block I: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting (UPCON-DOTCON). This Building Block includes the following features:

· RAN Congestion Detection: Determine if the RAN is congested. This includes considerations of 'what' congestion is, 'when' (to distinguish between transient and sufficiently long periods to take action, e.g. to report congestion).

· RAN Traffic Differentiation: This includes traffic differentiation enhancements (e.g. marking, priority, etc.) and considerations for shared networks.

· RAN Congestion Reporting: Determines how (which method) and what will be reported from the RAN to the Core Network.
· CN Congestion Mitigation mechanisms.

· Dynamic Policy Control: Provide policies for RAN Traffic Differentiation and CN Congestion Mitigation, per subscriber policies, including Application/Rx handling. 
2.9.1 CT aspects of User Plane Congestion Management for BB1 (UPCON-DOTCON-CT)

UID: 650007, WID in CP-150365

Justification
User data traffic has been rapidly increasing in mobile operators’ network. And this trend is expected to be accelerated with the rapid growth of smart phones and tablet like devices, the proliferation of data applications that they support, and the use of USB modem dongles for laptops to provide mobile Internet access using 3GPP networks. This is resulting in increased network congestion and degraded user service experience. The study of user plane congestion management (UPCON) started from Rel-12 has attracted many operators and vendors to determine the appropriate solutions to relieve the network congestion.
The current stage 2 work item on user plane congestion management (UID 570029) focuses on completing the study of Building Block I as below and progresses the selected solutions towards normative specifications:
Building Block I: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting (UPCON-DOTCON). 
During the SA2 #103 meeting in May 2014, conclusions are made for stage 2 UPCON BBI that:
"It is concluded that the solutions 1.5.5 Off-path based and 1.6.1: Policy-based congestion mitigation are to be added into normative specifications."
Therefore, stage 3 normative work on the new Np reference point between the PCRF and the RCAF (RAN Congestion Awareness Function) and corresponding enhancement to the existing PCC functions are needed to fulfil the UPCON off-path solution and policy-based congestion mitigation as specified in 3GPP TS 23.203.It’s also necessary to specify the stage 3 Nq/Nq' reference point between the RCAF and the MME/ SGSN according to 3GPP TS 23.401 and 3GPP TS 23.060.
Objective
The objective of this work item is to specify the stage 3 functionality of user plane congestion management for stage 2 Building Block I: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting (UPCON-DOTCON). The work is based on the output from 3GPP TR 23.705 and corresponding stage 2 specifications on user plane congestion management (3GPP TS 23.203, 3GPP TS 23.401 and 3GPP TS 23.060).

CT3 aspects:

· New functional entity of RAN Congestion Awareness Function (RCAF) and the Np reference point between the RCAF and the PCRF is to be specified;
· Enhancement to the Rx functionality to support UPCON as specified by SA2
;
CT4 aspects:
· The Nq reference point between the RCAF and the MME, the Nq' reference point between the RCAF and the S4-SGSN, or between the RCAF and the Gn/Gp-SGSN is to be specified;
· MME/ SGSN selection using DNS SNAPTR by the RCAF.
2.10 Media Handling Aspects of IMS-based Telepresence (IMS_TELEP_S4)

UID: 650028, WID in SP-140483

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650028
	Media Handling Aspects of IMS-based Telepresence
	IMS_TELEP_S4
	1
	Rel-13
	S4
	Sep-14
	Mar-17
	79%
	Intel
	-
	SP-140483

	650128
	TR on Media Handling Aspects of IMS-based Telepresence
	IMS_TELEP_S4
	2
	Rel-13
	S4
	Sep-14
	Sep-15
	100%
	Intel
	New TR 26.9xy
	SP-140483

	650228
	Specification on Media Handling Aspects of IMS-based Telepresence
	IMS_TELEP_S4
	2
	Rel-13
	S4
	Sep-14
	Dec-15
	100%
	Intel
	New TS 26.1xy
	SP-140483


Justification
During Release 12, use cases and requirements on IMS-based telepresence were introduced by SA1 into TS 22.228 to enable telepresence support in IMS applications. In TS 22.228, telepresence is defined as a conference with interactive audio-visual communications experience between remote locations, where the users enjoy a strong sense of realism and presence between all participants (i.e., as if they are in same location) by optimizing a variety of attributes such as audio and video quality, eye contact, body language, spatial audio, coordinated environments and natural image size. A telepresence system is defined as a set of functions, devices and network elements which are able to capture, deliver, manage and render multiple high quality interactive audio and video signals in a telepresence conference. An appropriate number of devices (e.g. cameras, screens, loudspeakers, microphones, codecs) and environmental characteristics are used to establish telepresence. 
The core network aspects of IMS-based telepresence have been addressed by the CT groups (CT1, CT3, CT4), including incorporation of new tools into IMS as defined by IETF’s ControLling mUltiple streams for tElepresence (CLUE) WG (see more from: https://datatracker.ietf.org/wg/clue/charter/) that achieves media advertisement and configuration to facilitate controlling and negotiating multiple spatially related media streams in an IMS conference supporting telepresence, taking into account capability information, e.g., screen size, number of screens and cameras, codecs, etc., so that sending system, receiving system, or intermediate system can make decisions about transmitting, selecting, and rendering media streams.

This work item aims to specify the media handling aspects of IMS-based telepresence in 3GPP services. This includes specification of codec requirements for a telepresence UE (TP UE), which is expected to not only support MTSI UE media handling capabilities, but also more advanced media handling capabilities. Other SA4-level media handling aspects such as media configuration and session control, data transport, media adaptation, QoS handling and interworking with MTSI are also within scope of this work item.
No impact is expected in service requirements or architecture. 
Objective
The objective of this Work Item is to specify the media handling aspects of IMS-based telepresence in 3GPP services. 

The study phase of the work item will investigate the following:

· Media codecs (speech, video, real-time text) for IMS-based telepresence 

· Media configuration including session setup and control procedures for IMS-based telepresence, and media provisioning aspects of capability negotiation based on SDP and CLUE protocols, etc.

· Set-up and control of the individual media streams between clients including interactivity, such as adding and dropping of media components, as well as end-to-end QoS handling, etc. for IMS-based telepresence

· Data transport including usage of RTP / RTCP protocols, RTP profiles, RTP payload formats, RTP mapping, media synchronization, etc. for IMS-based telepresence, e.g., in relation to negotiation and establishment of the CLUE data channel, and exchange of CLUE ADVERTISEMENT and CONFIGURE messages
· Requirements and guidelines for media adaptation in IMS-based telepresence, for example in response to changes of network bandwidth
· Media handling requirements and guidelines for fixed-mobile interworking as well as interworking with MTSI and with GSMA’s IMS profile on High-Definition Video Conference (HDVC) service in IR.39 

The gap analysis and conclusions for the proposed improvements will be documented in a Technical Report. Study and evaluation of end-to-end quality of experience (QoE) for IMS-based telepresence use cases for various codec, media handling and QoS configurations will be conducted and related findings will also be documented in the technical report. 

Upon completion of the study phase, normative work will be produced based on the relevant conclusions in the Technical Report. At a minimum, it is expected that the normative work will result in specification of codec requirements for IMS-based telepresence services which is currently lacking.

Coordination with CT groups is expected in order to address any potential core network impacts of the proposed enhancements.
2.11 RAN Sharing Enhancements (RSE)

UID: 600045, WID in SP-130330

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	600045
	RAN Sharing Enhancements
	RSE
	1
	Rel-13
	S1, R3
	Jun-13
	Dec-15
	100%
	NEC
	-
	SP-130330

	600145
	Stage 1 for RAN Sharing Enhancements
	RSE-SA1
	2
	Rel-13
	S1
	Jun-13
	Dec-13
	100%
	NEC
	22.101
	SP-130330

	650021
	RAN aspects of RAN Sharing Enhancements for LTE
	RSE-RAN_LTE
	2
	Rel-13
	R3
	Sep-14
	Dec-15
	100%
	NEC
	LTE
	RP-141671

	650121
	Core part: RAN aspects of RAN Sharing Enhancements for LTE
	RSE-RAN_LTE-Core
	3
	Rel-13
	R3
	Sep-14
	Dec-15
	100%
	NEC
	36.300, 36.413, 36.423
	RP-151827


Justification
RAN Sharing is not simply be a method of reducing costs – it ushers in a new paradigm in network roll-out strategy. Basically three situations can be envisaged in which enhanced RAN sharing are highly beneficial:

1. A Greenfield deployment – two operators jointly agree to build out a new technology (typically 4G). At the outset, the new shared network infrastructure and operations can be based on capacity and coverage requirements of both operators. The operator can fund built-on 50:50 or according to their expected needs.

2. Buy-in – when one of the sharing operators has already built (4G for example) and looking for another operator to share this network. In this case, the second operator would either pay a capacity usage fee or up-front fee to acquire in the network.

3. Consolidation Situation: when either 2G, 3G or 4G networks, which have already built out by each of the sharing operators, needs to be consolidated into one joint network. This type of network sharing usually holds significant cost advantages, but it also presents substantial design challenges.
In a preceding study on RAN Sharing Enhancements (TR 22.852) use cases have been collected and the effects of enhanced RAN Sharing scenarios have been studied. 
Objective
The objective of this work item is to standardize means that complement existing system capabilities for sharing common RAN resources. The work will take into account the following topics

· Allocation of Shared RAN resources based on the proportion of assigned RAN usage for each Participating Operator

· On-demand capacity negotiation
· Selective OAM access to Participating Operators

· Load balancing while respecting the agreed shares of RAN resources
· Generation and retrieval of usage and accounting information on a per Participating Operator basis.

· Handover functionality due to RAN Sharing Agreements
· Public Warning System (PWS) in shared RAN

Coordination with SA5 is envisaged, in particular on SA5’s Study on OAM aspects of Network Sharing, FS_OAM_SHARE (UID 540032) in TR 32.851.
2.11.1 RAN aspects of RAN Sharing Enhancements for LTE (RSE-RAN_LTE)

UID: 650021, WID in RP-141671

Justification
During the SI phase, the following areas were identified as in need for possible enhancements:

· In case of GateWay Core Network (GWCN), CN overload can result in a situation where an overloaded PLMN starves another PLMN, thus leading to unfairness. The existing Overload Start/Stop mechanisms are the most suitable baseline to support RAN and CN sharing scenarios. The procedures may need to be enhanced to fully support the reuse of GUMMEI List.
· Sharing is normally based on agreed quota or share ratio. However, the legacy Mobility Load Balancing (MLB) does not take such quota into consideration and may lead to a problem as high-lighted during the RSE SI phase. 

· Current mechanisms do not allow a hosting provider to calculate DL and UL data volumes used by a partcipating operator. Hence, new functions need to be introduced to enable Aggregated DL and UL data volume collection per PLMN and per QoS profile parameters. Depending on Sharing Operators agreement, QoS profile may be limited to a subset of standard parameters (e.g. QCI). This requires further evaluation and interaction with other groups, e.g. SA5/RAN2.
Objective
The objective of this work item is to make appropriate changes according to the study item conclusion as follows:
· Enhance relevant S1 overload procedure(s),
· Enhance X2 Resource Status reporting procedure,
· Introduce means to quantify and monitor data volume per PLMN and per QoS profile parameters (e.g. QCI).
Co-operation with other groups may be required in case some of the requirements would impact parts of the overall system which are out of scope of RAN3.
2.12 Enhancements to WEBRTC interoperability (eWebRTCi)

UID: 630014, WID in SP-140630

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	630014
	Enhancements to WEBRTC interoperability
	eWebRTCi
	1
	Rel-13
	S1, S2, S3
	Mar-14
	Mar-16
	95%
	Alcatel-Lucent
	Stage 1/2
	SP-140630

	630114
	Stage 1 for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	Rel-13
	S1
	Mar-14
	Sep-14
	100%
	Alcatel-Lucent
	22.228
	SP-140630

	640138
	TR on Stage 2 for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	China Mobile
	New TR 23.706
	SP-140630

	640038
	Stage 2 for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	China Mobile
	23.228
	SP-140630

	650122
	TR on Security for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	Rel-13
	S3
	Sep-14
	Sep-15
	100%
	Ericsson
	New TR 33.872 
	SP-140630

	650022
	Security for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	Rel-13
	S3
	Sep-14
	Sep-15
	100%
	Ericsson
	33.203, 33.328
	SP-140630

	690037
	(IETF) Session Traversal Utilities for NAT (STUN) Extension for Third Party Authorization (draft-ietf-tram-turn-third-party-authz)
	eWebRTCi
	2
	Rel-13
	S3-IET
	Sep-14
	Aug-15
	100%
	Alcatel-Lucent
	draft-ietf-tram-turn-third-party-authz; 7/3/16: 10%->100
	SP-140630

	690012
	Stage 3 for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	2
	Rel-13
	ct
	Sep-15
	Mar-16
	84%
	China Mobile, Song Yue
	
	CP-150767

	690015
	CT1 aspects 3 for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	3
	Rel-13
	C1
	Sep-15
	Dec-15
	100%
	China Mobile, Song Yue
	24.371, 24.229
	CP-150767

	690029
	CT3 aspects for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	3
	Rel-13
	C3
	Sep-15
	Mar-16
	100%
	China Mobile, Song Yue
	 29.214
	CP-150767

	690016
	CT4 aspects for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	3
	Rel-13
	C4
	Sep-15
	Mar-16
	100%
	China Mobile, Song Yue
	29.228, 23.334, 29.334, 23.008
	CP-150767

	710039
	(IETF) SDP-based Data Channel Negotiation (draft-ietf-mmusic-data-channel-sdpneg)
	eWebRTCi-CT
	3
	Rel-13
	C1-IETF, SA4-IETF
	Dec-15
	Mar-16
	75%
	Ericsson
	24.371, 24.229
	CP-150767

	710040
	(IETF) MSRP over Data Channels (draft-ietf-mmusic-msrp-usage-data-channel)
	eWebRTCi-CT
	3
	Rel-13
	C1-IETF
	Dec-15
	Mar-16
	75%
	Ericsson
	24.371, 24.229, 26.223
	CP-150767

	710041
	(IETF) A Language for Rules Describing JSON Content (draft-newton-json-content-rules)
	eWebRTCi-CT
	3
	Rel-13
	C3-IETF
	Dec-15
	Mar-16
	25%
	Ericsson
	24.371, 24.229, 26.223
	CP-150767[zxend]


Justification
An initial set of requirements supporting IMS access via a WebRTC IMS client was established in Rel-12. SA2 has determined that they are not able to implement the Stage 2 for a subset of the SA1 requirements. These are carried forward to Rel-13 under the feature defined by this WID.

Several useful functions supporting WebRTC IMS client interoperability with 3GPP systems were not included in the Rel-12 requirements. Consideration was given only to interoperability between IMS and a WebRTC IMS client. Requirements to provide end-to-end support for specific WebRTC capabilities at the bearer level (e.g., WebRTC IMS client to WebRTC IMS client communication) will reduce the need for protocol conversions between WebRTC and IMS protocols on the data channel. Requirements are also needed to provide end-to-end security which is currently not available due to the need for interworking between WebRTC and IMS security mechanisms.

Additionally, other new IMS features were introduced in Rel-12 which can now be considered for interoperability in Rel-13. Requirements for these and other functions may be needed to expand the capabilities accessible via a WebRTC IMS client. Since WebRTC is part of Rel-12, it should be able to interwork with other Rel-12 or earlier features, e.g., Presence, MMTel, Telepresence. 
This work item is intended to address any carried forward requirements as well as introduce requirements for additional functionality related to interoperability with WebRTC IMS clients.

Objective
SA1 objectives:

The objective of this work item is to specify service requirements to enhance interoperability with WebRTC IMS clients in the following areas: 

1. Requirements and use cases originally included for Rel-12 for which the stage 2/3 work has been deferred to Rel-13. 
a. third-party WebRTC access in the case where the 3rd party allocates IMS identities from a block where the associated subscription corresponds to a class of users supported by the WebRTC environment (e.g., enterprise associates) rather than a single end user. 
b. third-party realization of communication services (e.g., enterprise) either instead or in addition to those provided by the IMS operator.

2. Minimize the need for bearer level protocol conversion when supporting WebRTC media capabilities between WebRTC IMS clients without the need to convert to/from IMS protocols

3. Support for end to end WebRTC security, subject to regulatory constraints, that avoids conversion between WebRTC and IMS security protocols

4. Address any gaps identified to ensure interworking of Rel-12 or earlier IMS services (e.g., Telepresence, presence) with webRTC.
SA2 objectives:

The SA2 objectives are to enhance the IMS architecture and stage 2 procedures defined as part of IMS_WebRTC as required to support the requirements defined bySA1 as part of the work on eWebRTCi 

The output of this work will not require changes to existing webRTC enabled web browsers.

SA3 objectives:

The SA3 objectives are to meet the requirements and to ensure security of use cases defined by SA1 within the architecture defined by SA2. In particular, point 1a and point 3 of SA1 objectives are considered important from a security perspective and will require further study, including the feasibility of end to end security aspects.
2.12.1 Stage 3 for Enhancements to WebRTC interoperability (eWebRTCi-CT)

UID: 690012, WID in CP-150767

Justification
An initial set of requirements supporting IMS access via a WebRTC IMS client was established in Rel-12. However the requirements in Rel-12 are not enough to fulfil SA1 requirements. There is already a Rel-13 WI (eWebRTCi) led by SA1 aiming to supplement IMS_WebRTC by the following functionalities:

-
WebRTC support of IMS subscriptions corresponding to users managed by third parties;
-
Interworking of Rel-12 or earlier IMS services with WebRTC.

-
minimizing the need for bearer level protocol conversion for communication between WICs.
This WI aims to provide Stage 3 solutions for functionalities newly introduced in Rel-13 based on stage 2 specifications. 
Objective
This WI aims to specify protocol aspects for eWebRTCi to fulfil the stage 2 requirements, including:

-
WebRTC support of IMS subscriptions corresponding to users managed by third parties;
-
Interworking of Rel-12 or earlier IMS services with WebRTC, including but not limited to:

 avoiding SRVCC;

WebRTC related IMS service control;

WebRTC with Inter-UE Transfer (IUT).

-
minimizing the need for bearer level protocol conversion for communication between WICs.
Stage 3 work for each area shall be started only after the applicable normative stage 2 specifications are available.
2.13 Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks (CSPS_Coord)

UID: 630016, WID in SP-140168

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	630016
	Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks
	CSPS_Coord
	1
	Rel-13
	S2
	Mar-14
	May-16
	99%
	Ericsson
	Stage 2
	SP-140168

	630116
	TR on Stage 2 for Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks
	CSPS_Coord-SA2TR
	2
	Rel-13
	S2
	Mar-14
	Sep-14
	100%
	Ericsson
	New TR 23.704
	SP-140168

	630216
	Stage 2 for Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks
	CSPS_Coord-SA2
	2
	Rel-13
	S2
	Mar-14
	Dec-14
	100%
	Ericsson
	23.216, 23.251, 23.272
	SP-140168

	650100
	RAN aspects for improvements to CS/PS coordination in GERAN Shared Networks
	CSPS_Coord_GERAN
	2
	Rel-13
	G2
	Mar-15
	May-16
	100%
	Nicklas Johansson, Ericsson LM
	48.008, 48.018
	GP-150225


Justification
There is support of Network Sharing in UTRAN/GERAN specifications where radio access and core network can be shared between operators without this being known to the UEs. One challenge in the context of this functionality is to ensure that the registration of a given UE to the CS and PS domain is coordinated, i.e. a subscriber is registered to the same PLMN in both domains.

Initial analysis has shown that there are issues with CS/PS coordination in least in the case of network-controlled mobility into UTRAN/GERAN shared networks i.e. CS/PS coordination failure resulting in UE ending up registered to different operators in the CS and PS domains.

Objective
The objective is to investigate all use cases for CS/PS coordination for non-supporting UEs. This includes also shared networks not having support for supporting UEs i.e. networks not broadcasting multiple PLMN IDs. The use cases that need to be handled will at least include:

· CS handover to UTRAN/GERAN (DTM/non-DTM for GERAN)

· PS Handover to UTRAN/GERAN

· Redirection

· Cell reselection

· CSFB

· (r)SRVCC, and SRVCC

The objective is to provide improvements to the solutions for CS/PS coordination in TS23.251 to ensure that CS/PS coordination can be achieved for all mobility scenarios. 
2.14 Enhancements to Proximity-based Services (eProSe)

UID: 640040, WID in SP-140386

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640040
	Enhancements to Proximity-based Services
	eProSe
	1
	Rel-13
	S1, S2, S3
	Jun-14
	Mar-16
	100%
	Qualcomm
	Stage 1/2
	SP-140386

	640140
	Stage 1 for Enhancements to Proximity-based Services
	eProSe-SA1
	2
	Rel-13
	S1
	Jun-14
	Sep-14
	100%
	Qualcomm
	22.115, 22.278
	SP-140386

	640041
	Stage 2 for Enhancements to Proximity-based Services - Extensions
	eProSe-Ext-SA2
	2
	Rel-13
	S2
	Jun-14
	Sep-15
	100%
	Qualcomm
	23.303, TBD
	SP-150028

	640141
	TR on Stage 2 for Enhancements to Proximity-based Services - Extensions
	eProSe-Ext-SA2TR
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	Qualcomm
	New TR 23.713
	SP-150028

	650023
	Security for Enhancements to Proximity-based Services - Extensions
	eProSe-Ext-SA3
	2
	Rel-13
	S3
	Sep-14
	Mar-16
	100%
	Qualcomm
	33.303
	SP-150028

	680006
	CT aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	2
	Rel-13
	C1
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	23.122, 24.301, 24.333, 24.334
	CP-150370

	680007
	CT1 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	Rel-13
	C1
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	29.343
	CP-150370

	680008
	CT3 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	Rel-13
	C3
	Jun-15
	Dec-15
	100%
	Lena Chaponniere
	23.003, 23.008, 29.272, 29.344, 29.345
	CP-150370

	680009
	CT4 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	31.102, 31.111
	CP-150370

	680010
	CT6 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	Rel-13
	C6
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	31.102, 31.111
	CP-150370


Justification
The work item on Proximity-based Services (ProSe) generated a large number of service requirements for 3GPP TS 22.278 and TS 22.115. These requirements have been taken up by other groups within 3GPP to generate Stage 2 and Stage 3 ProSe specifications.

A number of the ProSe service requirements in 3GPP have not been implemented yet in Rel-12.
Some or all of these service requirements will be taken up in stage 2 activities within Rel-13. For these activities, Stage 1 needs to support the Stage 2 work with appropriate requirements.

This work item is not intended to introduce new service requirements.
Objective
To support stage 2/3 development during Release 13.

To support end-of-release 12 maintenance to review and ensure that Release 13 TS 22.278 and TS 22.115 contain all agreed ProSe Stage 1 requirements. These service requirements are to be copied from Release 12 TS 22.278 and TS 22.115 prior to removal of unfulfilled service requirements from Release 12 as per process for handling WIDs across releases.

The topics likely to be addressed in this process are:

· ProSe E-UTRA Communication between two ProSe-enabled UEs

· Restricted discovery
· Public safety out of coverage discovery
· UE-to-Network & UE-to-UE Relays

· Requesting Discovery Range Class

· Service continuity

· Moving of a user traffic session path
· WLAN QoS consideration

· Some WLAN roaming requirements
· Some third-party application interaction requirements
No new service requirements will be added under this WID.
2.14.1 Stage 2 for Enhancements to Proximity-based Services - Extensions (eProSe-Ext-SA2)

UID: 640041, WID in SP-150028

Justification
ProSe Rel.12 has standardised in TS 23.303 Rel.12 a subset of the stage-1 requirements defined in TS 22.278. Namely, from stage-2 perspective, support for the following features was standardised in Rel.12: 

- Open ProSe Direct Discovery

- EPC-level Discovery

- EPC-assisted interworking with WLAN direct

- ProSe Direct Communication 1-many

The following features based on existing (Rel.12 defined) stage-1 requirements that were not completed in Rel-12:

- Restricted ProSe Direct Discovery for non-Public Safety use. 

- ProSe Direct Discovery for Public Safety use.

- ProSe UE-Network relays for Public Safety use 

- ProSe UE-UE relays for Public Safety use

- ProSe Direct Communication one-to-one for Public Safety use 

Additional requirements for service continuity and QoS priority/pre-emption of ProSe Direct Communication sessions as defined in TS 22.278 will also need to be considered.

During SA2 meetings, some further improvements to the Open ProSe Direct Discovery procedures were discussed . 

For Public Safety use the UE Location, and Presence in ProSe mode is required.

The identified services provide support for Public Safety and non-Public Safety services that would be of interest to operators and users. For Public Safety use, ProSe Direct Discovery and ProSe Direct Communication scearios are expected to be supported, regardless of whether the UE are served by E-UTRAN.

ProSe normative specifications are also requested to enable economy of scale advantages, i.e. the requirements should ensure that the resulting system can be used for both Public Safety and non-Public Safety services, whenever possible.

Objective
The SA2 objectives are as follows:

11. As part of the TR phase

a. Study architecture enhancements in order to support: 

i.  Restricted ProSe Direct Discovery for non-Public Safety use;

ii. ProSe Direct Discovery for Public Safety use;

iii.  Support for model B ProSe Direct Discovery for all use cases (i.e. open and restricted);

iv. Enhancements to the procedures for Open ProSe Direct Discovery such as management of ProSe Application IDs and metadata at the ProSe Function from application server over PC2 and revocation of ProSe App. Code from the ProSe Function. Any other Enhancements to the procedures for Open ProSe Direct Discovery, if need is identified in the scope of this work item;

v. Status determination and reporting, including location status, Presence status, Group status, and UE Network Coverage status in ProSe for Public Safety use, if it is identified to be exchanged (as part of PC5 information exchanges) in scope of 3GPP standardization for Public Safety use. However, if it is identified that it is preferable that some of this status information is exchanged only as application layer signalling then this will not be in the scope of this WID.

vi. ProSe UE-Network relays for Public Safety use; 

vii. ProSe UE-UE relays for Public Safety use;

viii. ProSe Direct Communication one-to-one for Public Safety use;

ix. Requirements for service continuity and QoS/priority/pre-emption of ProSe Direct Communication sessions as defined in TS 22.278 for the aforementioned communication scenarios.

x. Study architecture enhancements in order to support proximity estimation e.g. how near or how far a discovered UE is from the discovering UE. Based on that additional ProSe discovery range classes could be introduced, if deemed necessary.

12. Specify selected solutions in relevant specifications.

The SA3 objective is to specify security solutions in the relevant SA3 specifications for the SA2 specified features. The specified solution should be based on the outcome of the Rel-12 SA3 study in TR 33.833 UID_590035 "TR on Security for Proximity-based Services" WID in SP-140300.
Other stage-1 requirements (defined in Rel-12) that are not captured in the above objectives are considered out of scope of this WID.
2.14.2 CT aspects of enhancements to Proximity-based (eProSe-Ext-CT)

UID: 680006, WID in CP-150370

Justification
ProSe Rel-12 has standardised a subset of the stage-1 requirements defined in TS 22.278. Namely, support for the following features was standardised in Rel-12: 
· Open ProSe direct discovery

· EPC-level ProSe discovery

· EPC-assisted interworking with WLAN direct

· One-to-many ProSe direct communication

Several features based on existing (Rel-12 defined) stage-1 requirements were not completed in Rel-12.
Additional requirements for QoS/priority of ProSe direct communication sessions as defined in TS 22.278 also need to be considered. Moreover, during SA2 meetings, some further improvements to the open ProSe direct discovery procedures were discussed.. For Public Safety use, ProSe direct discovery and ProSe direct communication scenarios are expected to be supported, regardless of whether the UE are served by E-UTRAN.

ProSe normative specifications are also requested to enable economy of scale advantages, i.e. the requirements should ensure that the resulting system can be used for both Public Safety and non-Public Safety services, whenever possible.
To develop the stage 2 for several Rel-12 stage-1 requirements that were not completed in Rel-12, as well as for the additional requirements mentioned above, SA2 has agreed a Work Item at SA#64. The work in SA2 is now close to entering normative phase and there is a need to have a corresponding stage-3 Work Item. The stage-3 work for each area shall be started only after the applicable normative stage-2 specification is available.
Objective
The objective of this work item is to develop the stage 3 specifications for the stage 2 solutions agreed under the eProSe-Ext stage-2 work item. Specific areas of work in the CT WGs will include the items listed below. Stage-3 work for each area shall be started only after the applicable normative stage-2 specification is available:

· Restricted ProSe direct discovery for non-Public Safety use

· ProSe direct discovery for Public Safety use

· Support for model B ProSe direct discovery (open and restricted)


· Enhancements to the procedures for open ProSe direct discovery

· ProSe UE-Network relays for Public Safety use 

· One-to-one ProSe direct communication for Public Safety use 

· QoS/priority of ProSe direct communication sessions

· Proximity estimation, including enabling authorised applications to request and to use a certain range class when the ProSe-enabled UE is being discovered by other ProSe-enabled UEs
This work item will not cover miscellaneous non-essential corrections or enhancements to the Rel-12 ProSe features.
2.15 voice over E-UTRAN Paging Policy Differentiation (voE_UTRAN_PPD)

UID: 640045, WID in SP-140394

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640045
	voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD
	1
	Rel-13
	S1, S2, C4, C1, C3
	Jun-14
	Dec-14
	100%
	Alcatel-Lucent
	Stage 1/2
	SP-140394

	640145
	Stage 1 for voice over E-UTRAN Paging Policy Differentiation
	voE_UTRA-N_PPD-SA1
	2
	Rel-13
	S1
	Jun-14
	Jun-14
	100%
	Alcatel-Lucent
	22.228, 22.278
	SP-140394

	640245
	Stage 2 for voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-SA2
	2
	Rel-13
	S2
	Jun-14
	Dec-14
	100%
	Alcatel-Lucent
	23.228, 23.401
	SP-140394

	650003
	CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	2
	Rel-13
	C4, C1, C3
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	Stage 3
	CP-140491

	650103
	CT4 part of CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	3
	Rel-13
	C4
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	29.274, 29.281
	CP-140491

	650203
	CT1 part of CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	3
	Rel-13
	C1
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	24.229
	CP-140491

	650303
	CT3 part of CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	3
	Rel-13
	C3
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	29.061
	CP-140491


Justification
Operators can apply different paging policies (e.g., paging area, paging retransmission strategy, paging priority) for services carried over different EPS bearers. But voice over E-UTRAN and the other services (e.g. SMS and other non-voice over E-UTRAN services) share the same paging policy as they are using the same signalling bearer.

Voice over E-UTRAN calls typically require a more aggressive paging profile (e.g., due to user awareness of the call setup time) than other non-voice over E-UTRAN services. The current constraint of differentiating paging policy based on bearer type results in applying the same aggressive paging policy for all services using the IMS signalling bearer, regardless of whether these services correspond to voice over E-UTRAN or not and thus contributes to an undesirable increase of the paging load for non-voice over E-UTRAN services. When termination attempts for non-voice over E-UTRAN services occurs at a rate of 2 to 3 times that of termination attempts for voice over E-UTRAN services, a significant savings of radio resources can be achieved by using a less aggressive paging strategy for the non-voice over E-UTRAN services.

Because a more aggressive paging profile is needed for voice over E-UTRAN services but not for other services using the IMS signalling bearer, a distinction should be made between voice over E-UTRAN and non-voice over E-UTRAN traffic. Providing this distinction will allow the use of a more aggressive voice over E-UTRAN paging profile to page devices for voice over E-UTRAN mobile terminating calls and less aggressive paging profile for non-voice over E-UTRAN applications. No impacts are expected to the RAN as paging priority mechanisms already exist. 
Objective
SA1 Objective
The objective of this work item is to specify service requirements to allow a more aggressive paging policy for voice over E-UTRAN termination attempts than for non-voice over E-UTRAN termination attempts.
SA2 Objective
As part of the stage 2 work, the “voice over E-UTRAN” service described in the SA1 objective of this WID is understood to mean the “IMS Voice” service (as described by current 3GPP specifications) when running over E-UTRAN

The SA2 objective is to specify architectural enhancements to allow over E-UTRAN a differentiated paging policy for IMS Voice calls.
The solution shall be developed in a way that it can be extended in the future to UTRAN or other services than Voice over IMS.

The solution shall be developed to avoid differences between S4 and S11 interfaces. 
2.15.1 CT aspects of voice over E-UTRAN Paging Policy Differentiation (voE_UTRAN_PPD-CT)

UID: 650003, WID in CP-140491

Justification
Operators can apply different paging policies (e.g., paging area, paging retransmission strategy, paging priority) for services carried over different EPS bearers. But voice over E-UTRAN and the other services (e.g. SMS and other non-voice over E-UTRAN services) share the same paging policy as they are using the same signalling bearer.
Voice over E-UTRAN calls typically require a more aggressive paging profile (e.g., due to user awareness of the call setup time) than other non-voice over E-UTRAN services. The current constraint of differentiating paging policy based on bearer type results in applying the same aggressive paging policy for all services using the IMS signalling bearer, regardless of whether these services correspond to voice over E-UTRAN or not and thus contributes to an undesirable increase of the paging load for non-voice over E-UTRAN services. When termination attempts for non-voice over E-UTRAN services occurs at a rate of 2 to 3 times that of termination attempts for voice over E-UTRAN services, a significant savings of radio resources can be achieved by using a less aggressive paging strategy for the non-voice over E-UTRAN services.

Because a more aggressive paging profile is needed for voice over E-UTRAN services than for other services using the IMS signalling bearer, a distinction should be made between voice over E-UTRAN and non-voice over E-UTRAN signalling. Providing this distinction will allow the use of a more aggressive voice over E-UTRAN paging profile to page devices for voice over E-UTRAN mobile terminating calls and less aggressive paging profile for non-voice over E-UTRAN applications. No impacts are expected to the RAN as paging priority mechanisms already exist. 
Objective
This work item will specify the stage 3 impacts to allow a differentiated paging policy over E-UTRAN for IMS Voice calls according to the stage 2 requirements.

This will cover the following aspects in particular: 

· P-CSCF requirements for differentiated paging policy for IMS voice over E-UTRAN, i.e. identification and marking of voice over E-UTRAN calls;

· Potential interworking requirements at the PGW between IMS and EPC networks to carry the IMS voice call indication from IMS to EPC;

· EPC requirements for differentiated paging policy for IMS voice over E-UTRAN, i.e. enhancements for signalling that a downlink packet on the IMS signalling bearer is associated to an IMS voice session and for conveying that information in the Downlink Data Notification message sent to the MME.
2.16 IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM)

UID: 640047, WID in SP-150250

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640047
	IP Flow Mobility support for S2a and S2b Interfaces
	NBIFOM
	1
	Rel-13
	S2
	Jun-14
	Jun-16
	99%
	Tricci So, ZTE
	Stage 2
	SP-150250

	640147
	TR for IP Flow Mobility support for S2a and S2b Interfaces
	NBIFOM-SA2TR
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	Tricci So, ZTE
	New TR 23.861
	SP-140279

	640247
	Stage 2 for IP Flow Mobility support for S2a and S2b Interfaces
	NBIFOM-SA2
	2
	Rel-13
	S2
	Jun-14
	Sep-15
	100%
	Tricci So, ZTE
	23.402, New TS 23.203
	SP-150250

	690043
	Charging Aspects of IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM) 
	NBIFOM-CH
	2
	Rel-13
	S5
	Sep-15
	Jun-16
	100%
	GUO Wenjie, ZTE
	32.251, 32.298, 32.299
	SP-150406

	680019
	CT aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	2
	Rel-13
	C1
	Jun-15
	Mar-16
	100%
	Xingyue(Joy) Zhou, ZTECorporation
	24.161
	CP-150874

	680020
	CT1 aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	3
	Rel-13
	C1
	Jun-15
	Mar-16
	100%
	Xingyue(Joy) Zhou, ZTECorporation. ES in 641
	24.301, 24.302, 24.244, 24.008
	CP-150874

	680021
	CT3 aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	3
	Rel-13
	C3
	Jun-15
	Mar-16
	100%
	680001Xingyue(Joy) Zhou, ZTECorporation. ES in 641
	29.212, 29.213, 29.214, 29.215
	CP-150874

	680022
	CT4 aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	3
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Xingyue(Joy) Zhou, ZTECorporation
	29.274, 23.008
	CP-150874


Justification
Dual radio devices (e.g. 3GPP/LTE & WiFi) are becoming commonly available and the set of applications running in the mobile devices is diversifying. While some applications are very well suited to use as transport 3GPP access systems, some other applications may be also well suited use as transport some other - complementary - access systems (e.g. APP software update via WiFi in parallel to VoIP over LTE). Also, in some environments (e.g. home, office, and campus) it would be beneficial for operators to offload certain type of traffic from 3GPP radio to WLAN.

Up to Rel. 12, mechanisms have been defined for simultaneous connectivity over 3GPP and WLAN for different PDN connections and for NSWO. 
In Rel-10, 3GPP defined the capability for DSMIPv6 capable UEs to allow seamless offload of individual IP flows corresponding to a PDN connection to WLAN by introducing IP flow mobility (IFOM) support to the EPC. The IFOM features allows MNOs to dynamically direct individual IP flows generated by different applications and belonging to the same PDN connection to specific access system via the DSMIP mobility solution. 

Many operators have deployed network-based mobility protocols (e.g. GTP and PMIP). The proposed work item will study and define solutions for IP Flow Mobility using network-based mobility protocols. 
Objective
The objective of this work item is to define the IFOM functionality for GTP-based S2a and S2b over WLAN based on the use-cases, the service requirements and the NBIFOM Rel-13 conclusions as captured in TR 23.861.
It is assumed that

· the UE supports dual radio for 3GPP and WLAN access simultaneously
2.16.1 TR for IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM-SA2TR)

UID: 640147, WID in SP-140279

Justification
Dual radio devices (e.g. 3GPP/LTE & WiFi) are becoming commonly available and the set of applications running in the mobile devices is diversifying. While some applications are very well suited to use as transport 3GPP access systems, some other applications may be also well suited use as transport some other - complementary - access systems (e.g. APP software update via WiFi in parallel to VoIP over LTE). Also, in some environments (e.g. home, office, and campus) it would be beneficial for operators to offload certain type of traffic from 3GPP radio to WLAN.

Up to Rel. 12, mechanisms have been defined for simultaneous connectivity over 3GPP and WLAN for different PDN connections and for NSWO. 
In Rel-10, 3GPP defined the capability for DSMIPv6 capable UEs to allow seamless offload of individual IP flows corresponding to a PDN connection to WLAN by introducing IP flow mobility (IFOM) support to the EPC. The IFOM features allows MNOs to dynamically direct individual IP flows generated by different applications and belonging to the same PDN connection to specific access system via the DSMIP mobility solution. 
Many operators have deployed network-based mobility protocols (e.g. GTP and PMIP). The proposed work item will study and define solutions for IP Flow Mobility using network-based mobility protocols. 
Objective
The objective of this work item is to define the IFOM functionality for PMIP and GTP-based S2a and S2b over WLAN. The scope of the work is based on the use-cases and service requirements defined in TR 23.861.
It is assumed that

· the UE supports dual radio for 3GPP and WLAN access simultaneously

. 

The following procedures related to seamless offload and flow mobility using network-based protocol, PMIP and GTP based S2a and S2b over WLAN, are to be studied:

· The support of a PDN Connection active over multiple accesses simultaneously

· The association of one or multiple IP flows belonging to a PDN connection to an access system 

· The movement of one or multiple IP flows belonging to a PDN connection between different access systems

· The triggers for IP flow mobility in the UE and the network

· UE-initiated and network-initiated NBIFOM. 

· The impact and the relationship to 3GPP related policies (e.g. PCC, ANDSF, ISRP, ISMP, RAN policy with no ANDSF etc.), if any, to support NBIFOM
Based on the outcome of study, the intention is to develop the normative specification. 
2.16.2 Stage 2 for IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM-SA2)

UID: 640247, WID in SP-150250

Justification
Dual radio devices (e.g. 3GPP/LTE & WiFi) are becoming commonly available and the set of applications running in the mobile devices is diversifying. While some applications are very well suited to use as transport 3GPP access systems, some other applications may be also well suited use as transport some other - complementary - access systems (e.g. APP software update via WiFi in parallel to VoIP over LTE). Also, in some environments (e.g. home, office, and campus) it would be beneficial for operators to offload certain type of traffic from 3GPP radio to WLAN.

Up to Rel. 12, mechanisms have been defined for simultaneous connectivity over 3GPP and WLAN for different PDN connections and for NSWO. 
In Rel-10, 3GPP defined the capability for DSMIPv6 capable UEs to allow seamless offload of individual IP flows corresponding to a PDN connection to WLAN by introducing IP flow mobility (IFOM) support to the EPC. The IFOM features allows MNOs to dynamically direct individual IP flows generated by different applications and belonging to the same PDN connection to specific access system via the DSMIP mobility solution. 

Many operators have deployed network-based mobility protocols (e.g. GTP and PMIP). The proposed work item will study and define solutions for IP Flow Mobility using network-based mobility protocols. 
Objective
The objective of this work item is to define the IFOM functionality for GTP-based S2a and S2b over WLAN based on the use-cases, the service requirements and the NBIFOM Rel-13 conclusions as captured in TR 23.861.
It is assumed that

· the UE supports dual radio for 3GPP and WLAN access simultaneously
2.16.3 Charging Aspects of IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM) (NBIFOM-CH)

UID: 690043, WID in SP-150406

Justification
Up to Rel-12, mechanisms have been defined for simultaneous connectivity over 3GPP access and Non 3GPP access for different PDN connections and for the mobility of a PDN connection between 3GPP and Non 3GPP access. 
In Rel-10, 3GPP defined the capability for DSMIPv6 capable UEs to allow seamless offload of individual IP flows corresponding to a PDN connection to WLAN by introducing IP flow mobility (IFOM) support to the EPC. The IFOM features allows MNOs to dynamically direct individual IP flows generated by different applications and belonging to the same PDN connection to specific access system via the DSMIP mobility solution. 

Many operators have deployed network-based mobility protocols (e.g. GTP and PMIP). The NBIFOM work item studies and defines solutions for IP Flow Mobility using network-based mobility protocols.
Comparing with Rel-10 IFOM WI which is Client Based IFOM focusing on S2C interface via DSMIP mobility solution, this Rel-13 Network Based IFOM WI is focusing on S2a and S2b interface via GTP mobility and PMIP mobility solution.

SA2’s work in this WI is reflected in TS 23.161 and TS 23.203. With regards to charging impacts of this SA2 WI, it is stated in TS 23.203 that it shall be possible to apply different rates depending on the access used to carry a Service Data Flow. This applies also to a PDN connection supporting NBIFOM.
Objective
The objective of this work item is to provide charging enhancements for the functionality defined in stage 2 requirements under the NBIFOM WID in the TSG SAs working groups to allow the UE or the network to dynamically direct individual IP flows belonging to the same PDN connection to specific access system via the GTP mobility solution.
For this purpose the following contents should be considered at minimum:
- Charging trigger condition enhancements and related information report for NBIFOM
- Rf/Ro interface enhancements to support charging in case of NBIFOM
2.16.4 CT aspects of IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM-CT)

UID: 680019, WID in CP-150874

Justification
Up to Rel-12, mechanisms have been defined for simultaneous connectivity over 3GPP access and non-3GPP access for different PDN connections and for the mobility of a PDN connection between 3GPP and non-3GPP access.
However, in case of Network based mobility based on GTP, no mechanisms have been defined to:

- 
Allow a PDN connection to be simultaneously supported over 3GPP and non-3GPP access and to

- 
Support UE decided or network decided mobility of IP flows belonging to the same PDN connection between 3GPP and non-3GPP access.

Objective
The objective of this work item is to provide the stage 3 solutions for the functionality defined in stage 2 requirements under the NBIFOM (network-based IFOM) WID in the TSG SAs working groups to allow the UE or the network to dynamically direct individual IP flows belonging to the same PDN connection between 3GPP and non-3GPP access when using GTP.
NOTE:
PMIP-based IP flow mobility between 3GPP and non-3GPP access is not supported in Release 13, as this is not specified in the stage 2.
The stage 3 specifications shall be started only after the applicable normative stage 2 specification is available.
2.17 Double Resource Reuse for Multiple Media Sessions (DRuMS)

UID: 640053, WID in SP-140393

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640053
	Double Resource Reuse for Multiple Media Sessions
	DRuMS
	1
	Rel-13
	S2
	Mar-14
	Mar-15
	100%
	Ericsson
	Stage 2
	SP-140393

	640153
	Stage 2 for Double Resource Reuse for Multiple Media Sessions
	DRuMS-SA2
	2
	Rel-13
	S2
	Mar-14
	Mar-15
	100%
	Ericsson
	23.203, 23.228
	SP-140393

	660019
	CT aspects of Double Resource Reuse for Multiple Media Sessions
	DRuMS-CT
	2
	Rel-13
	C3
	Dec-14
	Mar-15
	100%
	Ericsson
	24.229, 24.615, 24.610, 24.605, 29.212, 29.213, 29.214, 29.215
	CP-140926

	660047
	CT1 aspects of Double Resource Reuse for Multiple Media Sessions
	DRuMS-CT
	3
	Rel-13
	C1
	Dec-14
	Mar-15
	100%
	Ericsson
	24.229, 24.615, 24.610, 24.605
	CP-140926

	660048
	CT3 aspects of Double Resource Reuse for Multiple Media Sessions
	DRuMS-CT
	3
	Rel-13
	C3
	Dec-14
	Mar-15
	100%
	Ericsson
	29.212, 29.213, 29.214, 29.215
	CP-140926


Justification
Today Call waiting, Call hold with Conferencing will lead to at least double the amount of resources in the system for the users subject to these services than really are necessary. 

For these call cases, the user will only have one active session at a time, while the other session will be inactive; still dedicated resources are allocated for sessions where media is not sent or received. 

Thus, if not considering these services when allocating resources in the network it will lead to unnecessary resources being reserved leading to less session to be served for a given system.

This may become a problem for populated areas and in particular in areas with a large concentration of business users, where an over-dimensioning will then be required. 

Example: If a user starts a voice and video call, resources will be reserved in the system, e.g., one QCI-1 bearer with 23kps and a QCI-2 bearer with 700kps (HD voice and video). The user puts the call on hold, which means that the gates will be closed, but the resources will still be reserved in the system (to avoid that the call will be lost). The user places a call to another user. This will generate a new resource request, where additional resources on top of what is already reserved will be allocated. So, if this new call is also a voice /video, the allocated resources in the network will be: 46kps for QCI-1 and 1400kps for QCI-2 bearer. But since one of the calls is on hold, no media will be used for the held call, i.e., at any point in time, only 23kps for voice and 700kps for video will be used. Hence, it would not been required to reserve the additional resources.

A similar situation occurs at SIP forking, where today, additional resources on originating side are not allocated for each forking leg, but only the maximum resources required for the session. In the case of SIP forking the situation is known to be transient and concerns a single Rx session, while the case of Call waiting and Call hold normally extend over a longer time and the calls are handled with separate Rx sessions. Providing a similar mechanism for calls on hold / conference, still with the functionally independent handling of the calls, would reduce the resources required significant in the network. 
Objective
To optimize the PS access resources so that two or more parallel sessions for a user can share resources reserved per media type given that only one media stream per media type will be used at one time. The optimization shall not affect the service quality for any of the media types. 

2.17.1 CT aspects of Double Resource Reuse for Multiple Media Sessions (DRuMS-CT)

UID: 660019, WID in CP-140926

Justification
Today Call waiting, Call hold with Conferencing will lead to the allocation of at least the double amount of resources in the system for the users that are subject to these services than really are necessary. 

For these call cases, the user will only have one active session at a time, while the other session will be inactive; still dedicated resources are allocated for sessions where media is not sent or received. 

Thus, if not considering these services when allocating resources in the network it will lead to unnecessary resources being reserved leading to fewer sessions to be served for a given system.

This may become a problem for populated areas and in particular in areas with a large concentration of business users, where an over-dimensioning will then be required. 

Example: If a user starts a voice and video call, resources will be reserved in the system, e.g., one QCI-1 bearer with 23kps and a QCI-2 bearer with 700kps (HD voice and video). The user puts the call on hold, which means that the gates will be closed, but the resources will still be reserved in the system (to avoid that the call will be lost). The user places a call to another user. This will generate a new resource request, where additional resources on top of what is already reserved will be allocated. So, if this new call is also a voice /video, the allocated resources in the network will be: 46kps for QCI-1 and 1400kps for QCI-2 bearer. But since one of the calls is on hold, no media will be used for the held call, i.e., at any point in time, only 23kps for voice and 700kps for video will be used. Hence, it would not been required to reserve the additional resources.

A similar situation occurs at SIP forking, where today, additional resources on originating side are not allocated for each forking leg, but only the maximum resources required for the session. In the case of SIP forking the situation is known to be transient and concerns a single Rx session, while the case of Call waiting and Call hold normally extend over a longer time and the calls are handled with separate Rx sessions. Providing a similar mechanism for calls on hold / conference, still with the functionally independent handling of the calls, would reduce the resources required significant in the network. 

Stage 2 work on Double Resource Reuse for Multiple Media Sessions has been accomplished, so the corresponding stage 3 functionality needs to be specified.
Objective
The CT wide WID will cover the following aspects:

· Detection of the sessions and media that can share resources

· Notification over Rx that resource sharing is possible for the applicable Rx sessions.

· Authorization in PCRF for the affected Rx sessions.

· Provisioning of the related PCC/QoS rules indicating whether resource sharing is required for that set of PCC/QoS rules.
· Taking the highest GBR (and optionally MBR) to be shared for the set of PCC/QoS rules bound to the same bearer as input for the calculation of the GBR (and optionally MBR) of that bearer.

· Removal of PCC/QoS rules when the related flows are deleted over Rx and re-calculation of GBR (and optionally MBR) of the bearer.

· The roaming scenario where the PCEF is located in the VPLMN.
2.18 Security Assurance Specification for 3GPP network products (SCAS)

UID: 620062, WID in SP-150292

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620062
	Security Assurance Specification for 3GPP network products
	SCAS
	1
	Rel-13
	S3
	Dec-13
	Jun-16
	87%
	NTT DOCOMO
	33.199; 33.926, 33.117; 33.250
	SP-150292

	620162
	STOPPED - TR on Pilot development of Security Assurance Specification for MME network product class
	SCAS-SA3Pil_TR
	2
	Rel-13
	S3
	Dec-13
	Dec-14
	100%
	NTT DOCOMO
	New TR 33.806
	SP-130718

	620262
	Security Assurance Specification for 3GPP network product classes
	SCAS-SA3
	2
	Rel-13
	S3
	Dec-13
	Mar-16
	75%
	China Mobile
	New TS 33.116, 33.117; 33.250
	SP-150716

	620362
	TR on Security Assurance scheme for 3GPP network products
	SCAS-SA3TR
	2
	Rel-13
	S3
	Dec-13
	Jun-16
	92%
	NTT DOCOMO
	New TR 33.916
	SP-150716


Justification
While an operator’s core network can be assumed to be physically inaccessible, it may not be as secure as one would like it to be. Such core network may be vulnerable due to its proximity to the Internet, due to the vulnerabilities of all-IP networking, due to its utilization of common-type operating systems (Unix/Linux etc.), due to human errors in network and firewall operations, due to inter-operators trust model, due to an inadequate operator (and vendor) commitment to NDS/IP protection, etc. Mobile networks have become part of society’s critical infrastructure, and that reason alone calls for strong security assurance for mobile network products. 
The present mode of Request for Information/Proposal fulfilment may be inefficient for the following reasons:

Operator’s requirements are usually not identical. As a result, vendors may face difficulties to satisfy all the operators’ different security requirements, in spite of the best of their efforts, while perhaps operators may be dissatisfied with fulfilment level of their requirements. Therefore, in addition to the needs due to being critical society infrastructure, there is a need of determining the most suitable asset-protection security level in a cooperative effort among vendors and operators. 

The work area of 3GPP network security assurance is large and entirely new. It is currently understood that the following possible work tasks are to be included: security assurance specifications including threat and risk assessments and derived relevant test cases (for compliance and basic vulnerability testing), network product development and life cycle management requirements, and accreditation rules for all testers as well as for vendors regarding lifecycle management and organization setups. This appears to be a formidable task, bearing in mind the complexity of the whole 3GPP product portfolio and also when comparing with simpler, more isolated functions that have been subject to security assurance in the past, such as the UICCs. We recognize that there is a risk of challenge-drowning. 

For this reason, we narrow the focus of this particular WID to the development of a Security Assurance Specification (SCAS) for one pilot network product class. This SCAS shall be written essentially as prescribed by the conclusions of the preceded SECAM study, as contained in TR 33.805. The first network product classe(s) to be considered by SA3 shall be the MME network product class. It has been recognised that several network product classes will share very similar if not identical security requirements for some aspects. It is therefore suggested collecting them in a single "catalogue" document. In addition to this catalogue, it will, however, still be useful to capture requirements specific to a product class in a separate document. 
The GSMA Fraud and Security Group (FASG) is a natural partner for this work and would be able to mobilize a new subgroup named Security Assurance Group (SECAG) if necessary. This group would be well suited to study the Vendor network product development and network product lifecycle management process aspects of the TR 33.805 study and to further specify related requirements on SECAM –accreditation for vendors. We propose to leave this task to GSMA FASG as this task is complementary to the SCASs development. Moreover GSMA already holds expertise in the matter with the UICC supplier Security Accreditation Scheme (SAS).
The accreditation aspects of compliance and vulnerability testers as well as the conflict resolution process would also be dealt with by the GSMA SECAG. As the way to accredit testers is likely to be dependant of the kind of tests proposed by SA3, there will be high dependencies between the progress of SA3 and this aspect.

An exchange of liaison statement between GSMA FASG and 3GPP SA3 is under way, which is to establish the cooperation between these two groups regarding SECAM. It should be noted, however, that the two objectives described in section 4 of the WID undisputedly fall within the remit of 3GPP so that the work described by this WID can be performed independently of the exchange with GSMA
Since any security assurance presents a potentially large investment for equipment vendors, SCAS complexity and length of the security evaluation time will be taken into consideration.
Objective
There are two separate objectives of this WID.

The primary objective is to develop a Security Assurance Specification(s) (SCAS) for the MME network product class, starting from the development of a pilot SCAS in a dry-run. The content and the development of the SCAS shall follow the description of the SECAM scheme from the second objective, based on the prescription concluded in TR 33.805, and Methodology 2. Potential regulatory requirements can be considered. This means that the MME SCAS shall describe:

-


-
high-level requirements needed to cover these threats and risks, 

-
detailed security requirements (including hardening requirements) and the associated test cases

-
Basic Vulnerability Testing activities 

This WID and the corresponding output documents (TS, TR) might be updated to add other network product classes once the SCAS for the MME product class has been finalized.

Details on the procedure to develop SCAS content may be found in the description of the SECAM scheme from the second objective below, based on TR 33.805. The resulting SCAS will consist of two documents to allow for a modular approach. One document will capture the security requirements that are expected to be beneficial for writing the SCASs for other network product classes (“catalogue”), the other document will capture the aspects specific to the selected product class. Following conclusions from TR 33.805, regarding testing and vulnerability analysis, only security compliance testing and basic vulnerability testing will be considered first.

The second objective of the WID is to describe in a 900 series TR the general SECAM scheme (constituted by amongst others actors, types of tests, type and content of documentation, accreditation …) to provide an overview of the entire scheme and how to use the SCASs. For this, there is no need to go (much) beyond the level of detail of the current TR 33.805. Further details on the SECAM scheme, for example related for example to duration of the accreditation process in days or to the contractual aspect would have to be defined by the chosen accreditation body (e.g. GSMA NESAG group) in a separate document that will complement the 900 series TR.

STOPPED - TR on Pilot development of Security Assurance Specification for MME network product class (SCAS-SA3Pil_TR)

UID: 620162, WID in SP-130718

Justification
While an operator’s core network can be assumed to be physically inaccessible, it may not be as secure as one would like it to be. Such core network may be vulnerable due to its proximity to the Internet, due to the vulnerabilities of all-IP networking, due to its utilization of common-type operating systems (Unix/Linux etc.), due to human errors in network and firewall operations, due to inter-operators trust model, due to an inadequate operator (and vendor) commitment to NDS/IP protection, etc. Mobile networks have become part of society’s critical infrastructure, and that reason alone calls for strong security assurance for mobile network products. 
The present mode of Request for Information/Proposal fulfilment may be inefficient for the following reasons:

Operator’s requirements are usually not identical. As a result, vendors may face difficulties to satisfy all the operators’ different security requirements, in spite of the best of their efforts, while perhaps operators may be dissatisfied with fulfilment level of their requirements. Therefore, in addition to the needs due to being critical society infrastructure, there is a need of determining the most suitable asset-protection security level in a cooperative effort among vendors and operators. 

The work area of 3GPP network security assurance is large and entirely new. It is currently understood that the following possible work tasks are to be included: security assurance specifications including threat and risk assessments and derived relevant test cases (for compliance and basic vulnerability testing), network product development and life cycle management requirements, and accreditation rules for all testers as well as for vendors regarding lifecycle management and organization setups. This appears to be a formidable task, bearing in mind the complexity of the whole 3GPP product portfolio and also when comparing with simpler, more isolated functions that have been subject to security assurance in the past, such as the UICCs. We recognize that there is a risk of challenge-drowning. 

For this reason, we narrow the focus of this particular WID to the development of a Security Assurance Specification (SCAS) for one pilot network product class. This SCAS shall be written essentially as prescribed by the conclusions of the preceded SECAM study, as contained in TR 33.805. The first network product classe(s) to be considered by SA3 shall be the MME network product class.

The GSMA Security Group is a natural partner for this work and would be able to mobilize a new subgroup named Network Equipment Security Assurance Group (NESAG) if necessary. This group would be well suited to study the Vendor network product development and network product lifecycle management process aspects of the TR 33.805 study and to further specify related requirements on SECAM –accreditation for vendors. We propose to leave this task to GSMA SG as this task is complementary to the SCASs development. Moreover GSMA already holds expertise in the matter with the UICC supplier Security Accreditation Scheme.
The accreditation aspects of compliance and vulnerability testers as well as the conflict resolution process would also be dealt with by the GSMA NESAG. As the way to accredit testers is likely to be dependant of the kind of tests proposed by SA3, there will be high dependencies between the progress of SA3 and this aspect.

An exchange of liaison statement between GSMA SG and 3GPP SA3 is under way, which is to establish the cooperation between these two groups regarding SECAM. It should be noted, however, that the two objectives described in section 4 of the WID undisputedly fall within the remit of 3GPP so that the work described by this WID can be performed independently of the exchange with GSMA
Since any security assurance presents a potentially large investment for equipment vendors, SCAS complexity and length of the security evaluation time will be taken into consideration.
Objective
There are two separate objectives of this WID.

The primary objective is to develop a Security Assurance Specification(s) (SCAS) for the MME network product class, starting from the development of a pilot SCAS in a dry-run. The content and the development of the SCAS shall follow the description of the SECAM scheme from the second objective, based on the prescription concluded in TR 33.805, and Methodology 2. Potential regulatory requirements can be considered. This means that the MME SCAS shall describe:

-
the threats and risks related to the network product

-
high-level requirements needed to cover these threats and risks, 

-
detailed security requirements (including hardening requirements) and the associated test cases

-
Basic Vulnerability Testing activities 

This WID and the corresponding output documents (TS, TR) might be updated to add other network product classes once the SCAS for the MME product class has been finalized.

Details on the procedure to develop SCAS content may be found in the description of the SECAM scheme from the second objective below, based on TR 33.805. The resulting SCAS may consist of one or several documents to allow for a modular approach that would be beneficial for writing the SCASs for other network product classes. Following conclusions from TR 33.805, regarding testing and vulnerability analysis, only security compliance testing and basic vulnerability testing will be considered first.

The second objective of the WID is to describe in a 900 series TR the general SECAM scheme (constituted by amongst others actors, types of tests, type and content of documentation, accreditation …) to provide an overview of the entire scheme and how to use the SCASs. For this, there is no need to go (much) beyond the level of detail of the current TR 33.805. Further details on the SECAM scheme, for example related for example to duration of the accreditation process in days or to the contractual aspect would have to be defined by the chosen accreditation body (e.g. GSMA NESAG group) in a separate document that will complement the 900 series TR.

2.18.1 Security Assurance Specification for 3GPP network product classes (SCAS-SA3)

UID: 620262, WID in SP-150716

Justification
While an operator’s core network can be assumed to be physically inaccessible, it may not be as secure as one would like it to be. Such core network may be vulnerable due to its proximity to the Internet, due to the vulnerabilities of all-IP networking, due to its utilization of common-type operating systems (Unix/Linux etc.), due to human errors in network and firewall operations, due to inter-operators trust model, due to an inadequate operator (and vendor) commitment to NDS/IP protection, etc. Mobile networks have become part of society’s critical infrastructure, and that reason alone calls for strong security assurance for mobile network products. 
The present mode of Request for Information/Proposal fulfilment may be inefficient for the following reasons:

Operator’s requirements are usually not identical. As a result, vendors may face difficulties to satisfy all the operators’ different security requirements, in spite of the best of their efforts, while perhaps operators may be dissatisfied with fulfilment level of their requirements. Therefore, in addition to the needs due to being critical society infrastructure, there is a need of determining the most suitable asset-protection security level in a cooperative effort among vendors and operators. 

The work area of 3GPP network security assurance is large and entirely new. It is currently understood that the following possible work tasks are to be included: security assurance specifications including threat and risk assessments and derived relevant test cases (for compliance and basic vulnerability testing), network product development and life cycle management requirements, and accreditation rules for all testers as well as for vendors regarding lifecycle management and organization setups. This appears to be a formidable task, bearing in mind the complexity of the whole 3GPP product portfolio and also when comparing with simpler, more isolated functions that have been subject to security assurance in the past, such as the UICCs. We recognize that there is a risk of challenge-drowning. 

For this reason, we narrow the focus of this particular WID to the development of a Security Assurance Specification (SCAS) for one pilot network product class. This SCAS shall be written essentially as prescribed by the conclusions of the preceded SECAM study, as contained in TR 33.805. The first network product classe(s) to be considered by SA3 shall be the MME network product class. It has been recognised that several network product classes will share very similar if not identical security requirements for some aspects. It is therefore suggested collecting them in a single "catalogue" document. In addition to this catalogue, it will, however, still be useful to capture requirements specific to a product class in a separate document. 
The GSMA Fraud and Security Group (FASG) is a natural partner for this work and would be able to mobilize a new subgroup named Security Assurance Group (SECAG) if necessary. This group would be well suited to study the Vendor network product development and network product lifecycle management process aspects of the TR 33.805 study and to further specify related requirements on SECAM –accreditation for vendors. We propose to leave this task to GSMA FASG as this task is complementary to the SCASs development. Moreover GSMA already holds expertise in the matter with the UICC supplier Security Accreditation Scheme (SAS).
The accreditation aspects of compliance and vulnerability testers as well as the conflict resolution process would also be dealt with by the GSMA SECAG. As the way to accredit testers is likely to be dependant of the kind of tests proposed by SA3, there will be high dependencies between the progress of SA3 and this aspect.

An exchange of liaison statement between GSMA FASG and 3GPP SA3 is under way, which is to establish the cooperation between these two groups regarding SECAM. It should be noted, however, that the two objectives described in section 4 of the WID undisputedly fall within the remit of 3GPP so that the work described by this WID can be performed independently of the exchange with GSMA
Since any security assurance presents a potentially large investment for equipment vendors, SCAS complexity and length of the security evaluation time will be taken into consideration.
Objective
There are three separate objectives of this WID.

The primary objective is to develop a Security Assurance Specification(s) (SCAS) for the MME network product class, starting from the development of a pilot SCAS in a dry-run. The content and the development of the SCAS shall follow the description of the SECAM scheme from the second objective, based on the prescription concluded in TR 33.805, and Methodology 2. Potential regulatory requirements can be considered. This means that the MME SCAS shall describe:

-
high-level requirements needed to cover these threats and risks, 

-
detailed security requirements (including hardening requirements) and the associated test cases

-
Basic Vulnerability Testing activities 

This WID and the corresponding output documents (TS, TR) might be updated to add other network product classes once the SCAS for the MME product class has been finalized.

Details on the procedure to develop SCAS content may be found in the description of the SECAM scheme from the second objective below, based on TR 33.805. The resulting SCAS will consist of two documents to allow for a modular approach. One document will capture the security requirements that are expected to be beneficial for writing the SCASs for other network product classes (“catalogue”), the other document will capture the aspects specific to the selected product class. Following conclusions from TR 33.805, regarding testing and vulnerability analysis, only security compliance testing and basic vulnerability testing will be considered first.

The second objective of the WID is to describe in a 900 series TR the general SECAM scheme (constituted by amongst others actors, types of tests, type and content of documentation, accreditation …) to provide an overview of the entire scheme and how to use the SCASs. For this, there is no need to go (much) beyond the level of detail of the current TR 33.805. Further details on the SECAM scheme, for example related for example to duration of the accreditation process in days or to the contractual aspect would have to be defined by the chosen accreditation body (e.g. GSMA NESAG group) in a separate document that will complement the 900 series TR.

The third objective of the WID is to describe in a 900 series TR to capture the threats and critical assets that has been identified in the course of work on 3GPP security assurance specifications, originally intended to be captured in TR33.806. TR 33.806 has served its usefulness in developing threats analysis, security requirements, and test cases. As considerable amount of time has been spent in creating the threats analysis in TR33.806 and that the threats in many cases may apply beyond the MME, it would still be useful to capture the threats as well as critical assets in a generic way so that it may benefit future SCAS work that are anticipated for other network elements. This new 900 series TR will serve the purpose of being formally referenced in the future when the SCAS work continue to other network elements.
2.19 Lawful Interception in the 3GPP Rel-13 (LI13)

UID: 640056, WID in SP-160043

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640056
	Lawful Interception in the 3GPP Rel-13
	LI13
	1
	Rel-13
	S3
	Jun-14
	Mar-16
	20%
	PIDS, Alcatel-Lucent
	33.106, 33.107, 33.108
	SP-160043


Justification
3GPP Release 13 adds functionality and capabilities to Release 12. National LI requirements will apply to a portion of these Release 13 enhancements and the 3GPP LI service needs to be extended to accommodate these enhancements. LI Considerations are necessary at least for following topics: 

· IMS Media security,

· MTC
· ProSe

· MCPTT

· IMS VOIP
· Other IMS Release 13 Enhancements

· Release 13 EPS Enhancements

· Enhanced Location Reporting

· Local IP Access and Selected IP Traffic Offload

· Network Assurance of LI functions
· eWebRTCi

· Enhancing the LI service IMSI triggering capabilities
· Further Enhancements to support GSMA VoLTE & RCS profiles

Additionally, development of LI LCS use for LEAs will be considered

Services from prior releases which have not been addressed by the LI service may be considered Release 13 as needed by service deployments and national requirements. 
Objective
The objective of this work item is to enhance the 3GPP LI service to accommodate Release 13 service enhancements and extensions.

Enhancements to specifications TS 33.106, TS 33.107 and TS 33.108 will address LI Service Requirements, LI Architecture, LI functions and the HI2 (Intercepted Related Information) and the HI3 (Content) interfaces for delivery to the Law Enforcement Monitoring Facilities.
2.20 Video enhancements by Region-Of-Interest information signalling (ROI)

UID: 640058, WID in SP-140219

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640058
	Video enhancements by Region-Of-Interest information signalling
	ROI
	1
	Rel-13
	S4
	Jun-14
	Dec-15
	100%
	Intel
	26.114
	SP-140219

	680031
	SA4 aspects of Video enhancements by Region-Of-Interest information signalling
	ROI
	2
	Rel-13
	S4
	Jun-14
	Sep-15
	100%
	Intel
	26.114
	SP-140219

	680017
	CT Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	2
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	
	CP-150425

	680032
	CT1 Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	3
	Rel-13
	C1
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	24.229
	CP-150425

	680033
	CT3 Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	3
	Rel-13
	C3
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	29.162
	CP-150425

	680034
	CT4 Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	3
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	23.334, 29.334, 29.238
	CP-150425


Justification
With the availability of mobile devices with advanced camera capabilities, new usages in conversational services are possible, such as interactive zooming during a multimedia telephony session. In conversational video services such as MTSI, dynamic adaptation of video is currently enabled in terms of bandwidth, spatial resolution, orientation, etc., but not in terms of enabling the remote user to zoom to a selected area in the video being transmitted, and having the source optimize encoding for this purpose. This limits the achievable video quality during the usage of interactive zoom in video calls. A receiver application may always zoom in to the user’s desired region-of-interest (ROI) and crop out the unwanted parts of the video (e.g., in response to the commands from the user interface), but the sending terminal in this case would still encode and transmit the entirety of the video in the absence of any ROI knowledge. Therefore, signalling of the ROI information from an MTSI receiver to an MTSI sender might enable an MTSI sender to deliver a higher quality stream, by using the negotiated bitrate entirely or preponderantly on the encoding of the ROI part of the video. 

To enable this, signalling in both directions may be needed: from sender to receiver to express capability, and from receiver to sender to express the desired ROI. This work item aims to standardize such ROI signalling and associated capability negotiation mechanisms for MTSI in TS 26.114. 
No impact is expected in service requirements or architecture. 
Objective
The objective of this work is to standardize the signalling of region-of-interest (ROI) information and associated capability negotiation mechanisms for MTSI in TS 26.114. More specifically, standardization goals are:

· Define suitable formats for real-time signalling of ROI information capability from an MTSI sender to an MTSI receiver during multimedia telephony session setup

· Define suitable formats for real-time signalling of ROI information from an MTSI receiver to an MTSI sender during a multimedia telephony session

· Define SDP-based mechanisms for the negotiation of ROI signalling capability across MTSI senders and receivers during both call setup and mid-call

Useful solutions, that are generally applicable and not only to 3GPP, should be offered to the IETF for specification. Therefore in the course of this work TSG SA WG4 should communicate with IETF to get guidance on the preferred direction for dynamically signalling ROI information.

Parallel work in CT is also expected in order to address the potential core network impacts of the ROI signalling.
2.20.1 CT Aspects of Video Enhancements by Region-Of-Interest information signalling (ROI-CT)

UID: 680017, WID in CP-150425

Justification
With the availability of mobile devices with advanced camera capabilities, new usages in conversational services are possible, such as interactive zooming during a multimedia telephony session. In conversational video services such as MTSI, dynamic adaptation of video is currently enabled in terms of bandwidth, spatial resolution, orientation, etc., but not in terms of enabling the remote user to zoom to a selected area in the video being transmitted, and having the source optimize encoding for this purpose. This limits the achievable video quality during the usage of interactive zoom in video calls. A receiver application may always zoom in to the user’s desired region-of-interest (ROI) and crop out the unwanted parts of the video (e.g., in response to the commands from the user interface), but the sending terminal in this case would still encode and transmit the entirety of the video in the absence of any ROI knowledge. Therefore, signalling of the ROI information from an MTSI receiver to an MTSI sender might enable an MTSI sender to deliver a higher quality stream, by using the negotiated bitrate entirely or preponderantly on the encoding of the ROI part of the video. 

To enable this, signalling in both directions may be needed: from sender to receiver to express capability, and from receiver to sender to express the desired ROI. This work item aims to standardize such ROI signalling and associated capability negotiation mechanisms for MTSI. 
Objective
The objective of this building block is to provide support for the ROI (Region-of-Interest) video enhancements, as defined in 3GPP TS 26.114, within the core network IMS nodes. The following related capabilities will be provided;
· Support the end-to-end SDP negotiation of ROI between MTSI terminals through the IMS.

· Support the transparent end-to-end exchange of the following signalling related to ROI in the media plane between MTSI terminals through the IMS:

· The far end camera control (FECC) protocol as defined in ITU-T and IETF.
· RTCP feedback types 'Arbitrary ROI' and 'Pre-defined ROI'
· RTP header extension for 'Sent ROI' information
· Interactions between the IBCF and the TrGW, and between the IMS-ALG and IMS-AGW, to configure the TrGW and IMS-AGW to perform transcoding and transparently pass signalling related to ROI in the media plane triggered by the results of the SDP negotiation of ROI.

· Procedures of the IBCF, IMS-ALG, MRFC/MRFP and other IMS nodes to use ROI when performing conferencing and video transcoding.

NOTE:
It is assumed that ROI will not be used when interworking towards CS networks is performed by core network entities, and therefore no updates of the MGCF/IM-MGW are required. 
2.21 TV video profile (TVProf)

UID: 650026, WID in SP-140481

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650026
	TV video profile
	TVProf
	1
	Rel-13
	S4
	Sep-14
	Mar-16
	100%
	Orange
	-
	SP-140481

	650126
	TR on TV video profile
	TVProf-SA4TR
	2
	Rel-13
	S4
	Sep-14
	Mar-16
	100%
	Orange
	New TR 26.9xy. ES in SP-150650
	SP-140481

	650226
	Specification on TV video profile
	TVProf-SA4
	2
	Rel-13
	S4
	Sep-14
	Mar-16
	100%
	Orange
	26.234, 26.244, 26.346, 26.247, New TS 26.xyz. ES in SP-150650
	SP-140481


Justification
Linear TV services can be made available on 3GPP services based on MBMS and PSS user services (over RTP or 3GP-DASH).

· 3GP-DASH aims at offering the best quality of experience as possible by adapting to the UE capabilities and dynamically to the network conditions. Linear TV and on-demand services are already identified as major use cases for 3GP-DASH delivery format.

· (e)MBMS user services offer the possibility to offload the network when the same content is consumed simultaneously by many UEs. This typically happens when a large audience accesses the same content concurrently, such as a popular football match, the Olympic Games, a political debate, breaking news, etc. For this reason, the access to live broadcast TV services is a major use case for eMBMS.
For traditional linear TV distribution, TV services accessed through Satellite, Digital Terrestrial TV (DTT), cable or IPTV obey to requirements on the video profiles to ensure a consistent quality of experience while accessing different channels within a TV bouquet.

On-demand video services, via streaming or downloading, generally obey to the same requirements.

3GPP specifications are missing detailed definitions of distribution formats (such as spatial and temporal resolutions, aspect ratios, random access points, etc.) for which operators can provide such guarantees in terms of quality of experience. Typically, 3GPP service specifications only define profiles and levels of video codecs. 

Therefore, additional requirements/guidelines on video formats (frame rate, resolution, aspect ratio, colorimetry, bit depth…) and codecs (random access point period, SEI messages…) for linear TV and video-on-demand services should be documented. A limited set of operation points (e.g. SDTV, HDTV…) should be defined to provide confidence to content providers/broadcasters on the quality of experience offered by 3GPP services when used for TV-like distribution. 

In addition, in the context of DASH operations, not only the main distribution format is of relevance, but at least also a subset of spatial and temporal resolutions. In order to minimize testing for seamless switching experience, suitable lower resolutions of distribution formats are important for consistent service offerings. Furthermore, to compensate congestion situations, a minimum service quality should be defined in order to provide service continuity.

Note that a TV service typically not only includes video components, but also other audio and supplementary components, such as subtitles. These aspects should also be considered and communication with experts in 3GPP and outside 3GPP should be considered to address these requirements.

Such consolidated operation points are particularly useful for second screen applications as well as hybrid broadcast broadband services. Traditional broadcasters and service providers are keen to provide a unified service offering to mobile devices without requiring adapting content encoding to a multitude of different device capabilities. Input from such organizations on main distribution formats for traditional distribution is relevant.

In order to address different device classes and distribution formats, a limited set of operation points for a TV profile definition should be defined. 

No impact is expected in service requirements or architecture. 

Objective
The objective of this Work Item is to produce a technical specification which defines a limited set of operation points for TV services in order to enable a consistent service offering within 3GPP, but also across different access networks including traditional distribution systems.

The relevant service specifications will be amended to recommend appropriate operation points.

In particular the following aspects are addressed:

In the initial phase

· Collect relevant established and emerging traditional distribution formats among others by communication with other organizations, such as DVB, ATSC, SMPTE, etc.

· Identify and define relevant parameters assigned to an operation point including but not limited to: spatial and temporal resolutions, bit depth, color space, etc.
· Define a small subset of relevant distribution formats independent of the service
· Define the operation points from a video codec point of view (signaling of SEI messages…)
· Identify the enablers in different 3GPP services (MBMS, PSS, DASH) to map such parameters to 3GPP services, including service specific requirements, e.g. adaptive resolution switching in DASH. etc.

· Identify non-video relevant aspects and document those

· Collect and document these findings in a technical report
In the second phase based on the above results

· Produce a technical specification that defines the operation points 

· Amend the relevant service specifications to recommend appropriate operation points.
Continuous exchange with relevant standardization organizations is encouraged.
2.22 Enhanced LTE UE Delay test methods and requirements (E_LTE_UED)

UID: 650027, WID in SP-140482

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650027
	Enhanced LTE UE Delay test methods and requirements
	E_LTE_UED
	1
	Rel-13
	S4
	Sep-14
	Jun-16
	100%
	Orange
	26.131, 26.132
	SP-140482


Justification
Mouth to ear delay has a significant impact to the conversational experience as it has been described in e.g. ITU-T G.114. The audio test specifications in TS 26.131 and TS 26.132 were updated in Rel-12 to introduce delay specifications for UEs operating in an MTSI-based speech over LTE call scenario. This Rel-12 work was conducted in the scope of the ART_LTE WI (specifically the UED building block) and several open issues were left for further study, such as:

· Limitations of existing test equipment (e.g. no support of DTX, SPS, DRX)

·  Lack of specification for clock related test cases (e.g. clock accuracy of Ues, behavior of Ues in presence of clock drift)

· Artificial jitter/loss profiles that do not represent live operation in MTSI-based speech services over LTE.

Furthermore, the EVS codec was not considered in the ART_LTE work.
No impact is expected in service requirements or architecture.
Objective
The objective of this work item is to enhance the LTE UE delay test cases and requirements to cover at least the following issues:

· Support of DTX in test equipment

· Support of LTE radio optimizations (e.g. SPS and DRX) if these features are implemented

· Specification of clock accuracy and behavior of Ues in presence of clock drift

· Introduction of at least one jitter/loss profile condition to represent well live operation in MTSI-based speech services over LTE and associated requirement in terms of delay and quality

· Enhancements to the existing LTE UE delay test cases, for instance in the area of test signals, delay estimation methods, etc. Testing under handover conditions will be considered.

· Specification of UE delay testing for MTSI-based services over LTE with EVS codec
2.23 HTML5 Presentation Layer (HTML5)

UID: 650029, WID in SP-140484

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650029
	HTML5 Presentation Layer
	HTML5
	1
	Rel-13
	S4
	Sep-14
	Dec-15
	100%
	Samsung
	26.140, 26.234, 26.247, 26.346, New TS 26.xyz
	SP-140484


Justification
In Release 12, a study on HTML5 for a new Presentation Layer in 3GPP Services was performed. The purpose of the study was to come up with a unique presentation layer for all 3GPP services and avoid the current situation of having several solutions. The study item has shown that HTML5 is able to provide equivalent functionality to the existing solutions: XHTML, DIMS, and SMIL. A set of APIs has also been identified to fulfil at least the functionality of the currently defined scene description solutions. 

The TR was concluded with the following recommendations.

· Adopt HTML5 with the identified features and APIs as the only scene description solution.

· Recommend the supported media codecs in the 3GPP services as the set of media codecs to be supported by user agents and the HTML5 media elements.

· Define the necessary procedures to identify and deliver scene updates for both unicast and broadcast distribution of dynamic scene updates in a fully compatible way with HTML5. 

A new specification is to be generated to define the common presentation layer for all 3GPP services.
Objective
The objectives of this work item have been derived from TR 26.907. The following aspects need to be addressed:

· Define a common scene description solution using HTML5

· Specify the features and APIs that are to be supported by the new scene description solution, in order to fulfil at least the functionalities of existing presentation layers in 3GPP services
· Specify that the media codecs defined in the 3GPP services are to be supported by the HTML5 user agent with the same recommendation level

· Define the delivery of the presentation layer data in different 3GPP services, including static delivery as well as procedures to deliver scene updates.

2.24 Support of EVS in 3G Circuit-Switched networks (EVSoCS)

UID: 650030, WID in SP-140485

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650030
	Support of EVS in 3G Circuit-Switched networks
	EVSoCS
	1
	Rel-13
	S4, C4, C1, C3, R1, R2, R3
	Sep-14
	Mar-16
	100%
	Qualcomm
	26.103, 28.062, New TS 26.454; New TS 26.453
	SP-140485

	670016
	SA4 aspects of EVS in 3G Circuit-Switched networks
	EVSoCS-S4
	2
	Rel-13
	S4
	Sep-14
	Mar-16
	100%
	Qualcomm
	26.103, 28.062, New TS 26.454; New TS 26.453
	SP-140485

	670002
	CT aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	2
	Rel-13
	C4, C1, C3
	Mar-15
	Mar-16
	100%
	Qualcomm, Lena Chaponniere
	
	CP-150200

	670017
	CT1 aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	3
	Rel-13
	C1
	Mar-15
	Dec-15
	100%
	Qualcomm, Lena Chaponniere
	24.008
	CP-150200

	670018
	CT3 aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	3
	Rel-13
	C3
	Mar-15
	Mar-16
	100%
	Qualcomm, Lena Chaponniere
	29.163, 29.414, 29.415
	CP-150200

	670019
	CT4 aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	3
	Rel-13
	C4
	Mar-15
	Mar-16
	100%
	Qualcomm, Lena Chaponniere
	23.153, 23.334, 29.002, 29.231, 29.232, 29.332, 29.334
	CP-150200

	660073
	Support of EVS over UTRAN CS
	EVSoCS_UTRAN
	2
	Rel-13
	R2, R1, R3
	Jun-15
	Dec-15
	100%
	Qualcomm
	
	RP-142282

	660173
	Core part: Support of EVS over UTRAN CS
	EVSoCS_UTRAN-Core
	3
	Rel-13
	R2, R1, R3
	Jun-15
	Dec-15
	100%
	Francesco Pica - Qualcomm Incorporated 
	
	RP-142282


Justification
The objectives set in the Work Item Description for the Enhanced Voice Services (EVS WID) in Rel-12 focus on quality improvement, especially in terms of an extended audio bandwidth (superwideband), enhanced narrowband and wideband performance, improved mixed content and music quality, interoperability to legacy through dedicated interop-modes, and better robustness against transmission errors. These targets serve the purpose of achieving a significantly enhanced user experience. 
The objective to include interoperability to legacy coder or its improved version targets interoperability and quality improvements at the same time. Interoperability aims at avoiding the need for transcoding hence this aspect is a quality aspect too.
The EVS WID primarily targets Enhanced Packet Service (EPS) and also mentions that it is further desirable that the codec fulfills needs for enhanced voice services in other 3GPP systems, such as CS. The main objective of this Work Item is to enable users of 3G services to benefit from the enhanced user experience and system capacity provided by EVS. We find that the quality improvements offered by EVS should be available in as many networks and voice services as possible.
In this context we would like to highlight that UMTS circuit-switched (CS) networks are widely used today. Besides service quality, system capacity is a further important aspect in mobile telephony. Since EVS is able to provide good quality at lower bit rates as compared to legacy 3GPP coders, using EVS helps in increasing system capacity. 
Objective
On the service side, we propose 3GPP to start working on CS support of EVS over UTRAN (3G WCDMA). 
The objective of this Work Item is to enable users of 3G services to benefit from the enhanced user experience and system capacity and interoperability provided by EVS. 
As part of the work in 3GPP SA4, further relevant 3GPP WGs are planned to be liaised. Such WGs may include e.g.CT1, CT3, CT4, RAN2, RAN3, and RAN5. Some specifications in the responsibility of these WGs may need an update to include EVS. Expected spec changes are minor.
2.24.1 CT aspects of EVS in 3G Circuit-Switched Networks (EVSoCS-CT)

UID: 670002, WID in CP-150200

Justification
The Enhanced Voice Services (EVS) codec is known to provide significant quality improvements, e.g. in terms of extended audio bandwidth (super wideband), enhanced narrowband and wideband performance, and better robustness against transmission errors. It also supports interoperability with legacy codecs through dedicated interop-modes. 
From a network capacity perspective, since EVS is able to provide similar quality at lower bit rates, as compared to legacy 3GPP codecs, it may as well increase system capacity.

After the introduction in Rel-12 of EVS support in MTSI, SA#65 has approved and started a Rel-13 Work Item (led by SA4) to support EVS over UMTS CS networks (focusing on the service/codec aspects). Extending the support of EVS over UMTS CS networks will improve user quality and/or capacity also for CS users, plus an overall seamless user/voice experience (across CS and VoIP networks). Furthermore, RAN#66 has approved a Rel-13 Work Item (led by RAN2) to introduce the support for the EVS codec over UMTS CS networks in the relevant UTRAN protocols and specifications.
To complete the support of EVS over UMTS CS networks, some updates are also needed in CT specifications.
Objective
The objective of this Work Item is to update the relevant specifications under CT WGs responsibility to enable support of EVS over UMTS CS networks.

This includes:

1.
Ensuring the EVS_UMTS code point(s) can be carried over all relevant interfaces under CT WGs’ remit

2.
Adding support for codec parameter translation between CS networks and the IM CN subsystem for EVS.

3.
Adding support for EVS over Iu.

4.
Adding support for TrFO and TFO with EVS over UMTS CS.

5.
Update H.248 profile specifications to support EVS over UMTS CS.
2.25 Enhanced DASH (Dynamic Adaptive Streaming over HTTP in 3GPP) (eDASH)

UID: 650031, WID in SP-150448

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650031
	Enhanced DASH (Dynamic Adaptive Streaming over HTTP in 3GPP)
	eDASH
	1
	Rel-13
	S4
	Sep-14
	Dec-15
	100%
	Qualcomm, Huawei
	26.233, 26.234, 26.244, 26.247, 26.938, TS 26.346, TR 26.946
	SP-150448


Justification
3GPP TSG SA4 conducted a study on Improved Support for DASH that is documented in TR26.938. Among others, this document provides deployment guidelines for content authoring, client operation as well as operational guidelines. In addition the document addresses advanced use cases for improved support for DASH. Based on the conclusions of the use cases documented in TR26.938, certain gaps and optimization potentials are identified for improved DASH operation in 3GPP services.
3GPP TSG SA4 conducted a study on mosaic service as part of the MI-EMO work item for release 12 that is documented in TR26.848. The document provides use cases and identifies certain gaps for mosaic services based on DASH over MBMS.
3GPP TSG SA4 included a preliminary interface for handling partially received segments in TR26.946. After consultation with IETF experts, an update to this interface is necessary and proper specification text needs to be provided..
In order to harmonize DASH-based video distribution, close coordination with technologies defined in MPEG, IETF, DASH-IF and other relevant standardization organizations is highly desirable.

Objective
The objective of the work item is to address relevant enhancements for DASH-based services in 3GPP services and networks. The work item addresses normative aspects and operational guidelines to address the relevant gaps identified in the conclusions of TR26.938.

Specifically, the work item addresses the following objectives:

-
For Live Services (see clause 6.2 of TR26.938), TS26.247 supports all basic aspects to offer a live service. Additional tools may be considered to optimize efficiency and robustness. MPEG-DASH second edition defines certain tools for this purpose that may be considered to improve latency. In addition, the use of certain HTTP delivery modes may be considered.

-
For Content Protection (see clause 6.3 of TR26.938), TS 26.247 is agnostic to the DRM that is used. However, neither in TS 26.247 nor in 3GPP file format TS 26.244 there is explicit support for common encryption nor key rotation. Consider adding support for common encryption.

-
For Content and Device Interoperability (see clause 6.6 of TR26.938), it was identified that 3GP-DASH as defined TS26.247 lacks a profile that is aligned with existing industry practices. Consider defining profile(s) aligned with industry practice.

-
For DASH as download format (see clause 6.9 of TR26.938), the DASH formats may also be used in the progressive download context using a restricted subset of DASH. Consider documenting this usage.

-
For Multiple Spectator Views offered with DASH (see clause 6.11 of TR26.938), TS26.247 provides certain tools to support the use case. Consider adding location/orientation information in the MPD and in timed metadata tracks in the 3GPP File Format as well as providing MPD indication of highlights and capturing parameters. 

-
For Operator control of video streaming services additional optimizations may be considered. In case 3GPP SA WG 2 WG decides to provide UPCON related signalling that is made available to Application Functions/PSS server, we may revisit the details of the signalling and analyse if this information may be useful for the PSS server or the DASH client to improve DASH operation. The benefit of signalling events of MPD updates will be investigated in this context. Also, if the operator decides to send DASH content over a non-GBR bearer initially, it may be useful to initiate QoS update procedure with GBR QoS parameter once the network gets more loaded. The feasibility of this option requires further clarification with 3GPP SA WG2.

-
Support of methods to address optimized DASH Operation with network proxy caches as well as services for caching of DASH content at UE functions. Solutions provided by ISO/MPEG as part of their Core Experiment on SAND (Server And Network assisted DASH) will be considered in this context.

-
Support for consistent playout behaviour of specific content with metadata support and dedicated client behaviour including authentication, authorization and session control.

-
Signalling of quality-related information about the content (via the DASH MPD or other means) to the DASH client can be desirable. Solutions provided by ISO/MPEG in ISO/IEC 23001-10 will be considered.

-
For Ad Insertion, Rel-12 TS 26.247 supports Ad-insertion and we will consider further optimizations provided in ISO/IEC 23009-1 second edition to enable more comprehensive and more feature rich use cases. 

-
Define deployment guidelines for content authoring, client operation as well as operational guidelines based upon TR 26.938 Clause 5, usage of the 3GPP PCC architecture for consistent QoE/QoS support as described in TR 26.938 Clause 6.8.3, hybrid broadcast/unicast services, content encoding guidelines, operator control of video streaming services, and other above enhancements. 
-
Support mosaic service based on DASH for signalling the association among the component video and audio streams within the mosaic services and signalling the association between the mosaic services and original streaming services based upon the mosaic service of TR 26.848 Clause 4.2.5.
-
Support partial file handling, including the support for the case when DASH runs over MBMS.
-
If refinements to use cases, gaps and requirements are identified, TR26.938 is extended in order to address newly gathered information.

For all developed solutions and optimizations, it is strongly recommended to re-use as much as possible of existing standards defined by MPEG (e.g. in ISO/IEC 23009-1 second edition) or other organizations such as IETF and DASH-IF. 

Communication with other 3GPP WGs such as TSG SA WG2 is expected.

No impacts to the architecture or service requirements are foreseen.

2.26 QoS End-to-end Multimedia Telephony Service for IMS (MTSI) extensions (Stage 3) (QOSE2EMTSI)

UID: 650032, WID in SP-140601

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650032
	QoS End-to-end Multimedia Telephony Service for IMS (MTSI) extensions (Stage 3)
	QOSE2EMTSI
	1
	Rel-13
	S4, C3, C1, C4
	Mar-13
	Mar-16
	100%
	Ericsson
	-
	SP-140601

	620068
	TR on improved end-to-end QoS handling for MTSI
	QOSE2EMTSI
	2
	Rel-13
	S4
	Dec-13
	Mar-16
	100%
	Ericsson
	new TR 26.924
	SP-140601

	650132
	SA4 part of QoS End-to-end Multimedia Telephony Service for IMS (MTSI) extensions (Stage 3)
	QOSE2EMTSI
	2
	Rel-13
	S4
	Mar-13
	Mar-16
	100%
	Ericsson
	26.114
	SP-140601

	660043
	CT Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	2
	Rel-13
	C3, C1, C4
	Nov-14
	Mar-16
	100%
	Ericsson
	
	CP-140925

	660044
	CT3 Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	3
	Rel-13
	C3
	Nov-14
	Mar-16
	100%
	Ericsson
	29.162, 29.163, 29.213, 29.214
	CP-140925

	660045
	CT1 Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	3
	Rel-13
	C1
	Nov-14
	Mar-16
	100%
	Ericsson
	24.229
	CP-140925

	660046
	CT4 Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	3
	Rel-13
	C4
	Nov-14
	Mar-16
	100%
	Ericsson
	23.333, 23.334, 29.238, 29.332, 29.333, 29.334
	CP-140925


Justification
End-to-end QoS handling (introducing an enhanced bandwidth negotiation mechanism for MTSI sessions)

Current end-to-end media QoS handling is based on identification of SDP media type (m=audio/video) and maximum bandwidth (b=). However, there are several bandwidth characteristics in terms of UE bandwidth usage and 3GPP systems bandwidth availability that cannot be expressed with the current bandwidth attribute since it is only a single value, the usage is vaguely defined, mainly applies to the receive direction, and is only an “application specific” maximum value. UEs and intermediate nodes relying on SDP information thus cannot take those characteristics into account in their media handling, unless they are exactly the same for all implementations and thus dependent on a much more thorough and precise specification than today. This is especially important for high bitrate and potentially highly variable bitrate media such as video. Such bandwidth characteristics include, but are not limited to:

· Bearers having Maximum Bitrate (MBR) different from Guaranteed Bitrate (GBR).

· Bearers using GBR, as compared to non-GBR with the same bitrate value.

· Although there are currently no such services defined, it is perceivable that a multimedia communication client has a desire to use bi-directional media of the same type (and thus applicable to the same b-line) but with significantly different media bitrates in the two directions. As an example, consider a mobile sender with limited uplink bandwidth but good downlink bandwidth participating in a rich multimedia conference with both fixed and mobile participants. This is already possible to express in SDP by using separate m-lines for send (a=sendonly) and receive (a=recvonly), but that solution may be undesirable since it has interoperability implications.

· Some end-user services benefit from using media with a dynamically varying bitrate, such as for example high quality video that is inherently variable bitrate, and imposing a strict constant bitrate restriction will impact the perceived media quality negatively. On the other hand, network services may have limited capability to handle varying bitrate, may want to optimize resource usage, or protect the network from too much variation (bandwidth policing). These opposing preferences introduce a need to communicate and agree on the wanted and permissible bandwidth variation between end-users and potentially multiple network services. If the bandwidth variation is not agreed between media sender and network, media may risk to unnecessarily overloading the network and network may risk to unnecessarily and severely impairing media, without either part knowing that those negative implications could in fact have been avoided.

It is proposed to amend SDP bandwidth signalling to cover the wanted aspects, while keeping the existing bandwidth attribute (b=) for backward compatibility.

During LS exchange with the CT WGs and SA WG2 to coordinate the work on improved end-to-end QoS handling it was noted that introducing a new enhanced bandwidth negotiation mechanism, e.g. using a new SDP attribute could potentially require changes in several network nodes. Such potential impacts are investigated as part of a study phase.
No impact is expected in service requirements.
Objective
The objective of this New Work Item is to extend TS 26.114 to cover for end-to-end media improvements. In particular:

Improve end-to-end QoS handling by: 
Before starting normative work on QoS handling, a Study Phase will take place with the objective of:
· Identifying the high level functional and technical requirements

· Identifying potential solutions, including consideration of new QoS related SDP parameters or attributes

· Identifying any impacts of the potential solutions on network nodes

During the Study Phase, the CT WGs and SA WG2 are consulted to contribute to the Study Phase. The Study Phase output is given in a TR.
The objective of the normative work will be based on the conclusion of the Study Phase and may include:

· Introducing an enhanced bandwidth negotiation mechanism for MTSI sessions

· Introducing guidelines in Policy function interpretations of SDP parameters

This work requires coordination with 3GPP CT WGs, 3GPP SA WG2 and IETF MMUSIC.

2.26.1 CT Aspects of QoS End-to-End MTSI Extensions (QOSE2EMTSI-CT)

UID: 660043, WID in CP-140925

Justification
End-to-end QoS handling (introducing an enhanced bandwidth negotiation mechanism for MTSI sessions)

Current end-to-end media QoS handling is based on identification of SDP media type (m=audio/video) and maximum bandwidth (b=). However, there are several bandwidth characteristics in terms of UE bandwidth usage and 3GPP systems bandwidth availability that cannot be expressed with the current bandwidth attribute since it is only a single value, the usage is vaguely defined, mainly applies to the receive direction, and is only an "application specific" maximum value. UEs and intermediate nodes relying on SDP information thus cannot take those characteristics into account in their media handling, unless they are exactly the same for all implementations and thus dependent on a much more thorough and precise specification than today. This is especially important for high bitrate and potentially highly variable bitrate media such as video. Such bandwidth characteristics include, but are not limited to:

· Bearers having Maximum Bitrate (MBR) different from Guaranteed Bitrate (GBR).

· Bearers using GBR, as compared to non-GBR with the same bitrate value.

· Although there are currently no such services defined, it is perceivable that a multimedia communication client has a desire to use bi-directional media of the same type (and thus applicable to the same b-line) but with significantly different media bitrates in the two directions. As an example, consider a mobile sender with limited uplink bandwidth but good downlink bandwidth participating in a rich multimedia conference with both fixed and mobile participants. This is already possible to express in SDP by using separate m-lines for send (a=sendonly) and receive (a=recvonly), but that solution may be undesirable since it has interoperability implications.

· Some end-user services benefit from using media with a dynamically varying bitrate, such as for example high quality video that is inherently variable bitrate, and imposing a strict constant bitrate restriction will impact the perceived media quality negatively. On the other hand, network services may have limited capability to handle varying bitrate, may want to optimize resource usage, or protect the network from too much variation (bandwidth policing). These opposing preferences introduce a need to communicate and agree on the wanted and permissible bandwidth variation between end-users and potentially multiple network services. If the bandwidth variation is not agreed between media sender and network, media may risk to unnecessarily overloading the network and network may risk to unnecessarily and severely impairing media, without either part knowing that those negative implications could in fact have been avoided.

It is proposed to amend SDP bandwidth signalling to cover the wanted aspects, while keeping the existing bandwidth attribute (b=) for backward compatibility.

Objective
The objective of this building block is to specify the Core Network aspects of the feature described in the justification. More precise objective of this WID will be defined based on the SA4 TR outcome. CT WGs will consult with SA4 over the possible solutions before finalising normative specification work.
It should be noted that not all of the requirements in Clause 3 which are inherited from the feature level have been endorsed by CT Working Groups and may result in a reduced scope after further considerations over the impacts.
2.27 MTSI Extension on Multi-stream Multiparty (MMCMH)

UID: 660050, WID in SP-150660

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660050
	MTSI Extension on Multi-stream Multiparty
	MMCMH
	1
	Rel-13
	S4
	Dec-14
	Mar-16
	83%
	Tomas Frankkila, Ericsson LM
	26.114, New TR 26.980
	SP-150660

	710042
	Codec aspects for MMCMH
	MMCMH
	2
	Rel-13
	S4
	Dec-14
	Dec-15
	100%
	Tomas Frankkila, Ericsson LM
	26.114, New TR 26.980
	SP-150660

	710043
	(IETF) RTP Stream Pause and Resume (RFC 7728)
	MMCMH
	2
	Rel-13
	S4-IETF
	Dec-15
	Mar-16
	100%
	Ericsson
	(IETF) RTP Stream Pause and Resume (RFC 7728)
	SP-150660


Justification
Media handling of IMS communication services like voice and video over LTE are based on 3GPP SA4 TS 26.114. Multimedia Telephony Service over IMS, MTSI, has a wide device reach. MTSI clients can connect to conferencing IMS communication services. It is proposed to specify an increment to MTSI client specifications to enable a mass market multiparty communication service with excellent multiparty user experience and media quality. Such Operator communication service evolution would match proprietary communication services in quality with excellent efficiency and device reach.
Objective
The main objective of the work item is to specify a backward compatible media handling extensions of 3GPP MTSI TS 26.114 to support Multi-stream Multiparty Conferencing Media Handling. These extensions are listed below:

· Multi-stream video support; 
· Support for at least 2 video contents: one main and one presentation;

· Multi-stream audio support;
· Support for at least 2 audio contents;
· Addition of stereo audio support (enabling dual-mono and stereo codecs), in particular in receiving direction for better multiparty experience;
· Applicability to both mobile and fixed access;
· Provisioning of Talker ID;
· Compatibility with MTSI TS 26.114 and GSMA IR.94 (Video over LTE) and IR.92 (VoLTE) are required. Communication with the relevant GSMA working group will therefore be necessary.

· Alignment with IETF is desirable.

No new codec requirements are expected beyond the support for multi-stream video and multi-stream audio. However, these extensions should cater for any normative conclusions arising from ongoing and future study or work items dealing with codec evolutions in MTSI.

These media handling extensions are not dependent on TP UEs (Telepresence UEs) media handling requirements and are targeting MTSI clients in Terminals.TP UEs inherit all MTSI requirements and care will be taken in the coordination with other ongoing work item relating to TP UE media handling (IMS_TELEP_S4). 

Coordination with CT groups might be required to identify potential impacts to e.g. H.248 for the Mp interface.

2.28 Video Telephony Robustness Improvements Extensions (VTRI_EXT)

UID: 660051, WID in SP-140739

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660051
	Video Telephony Robustness Improvements Extensions
	VTRI_EXT
	1
	Rel-13
	S4
	Dec-14
	Sep-15
	70%
	Muhammed Coban, Qualcomm Incorporated
	26.922 (new), 26.114
	SP-140739

	660151
	TR on Video Telephony Robustness Improvements
	VTRI_EXT
	2
	Rel-13
	S4
	Dec-14
	Sep-15
	100%
	Muhammed Coban, Qualcomm Incorporated
	26.922 (new), 26.114
	SP-140739

	660251
	Specification on Video Telephony Robustness Improvements
	VTRI_EXT
	2
	Rel-13
	S4
	Dec-14
	Sep-15
	100%
	Muhammed Coban, Qualcomm Incorporated
	26.922 (new), 26.114
	SP-140739

	690038
	(IETF) RTP Payload Format for Non-Interleaved and Interleaved Parity Forward Error Correction (FEC) (draft-ietf-payload-flexible-fec-scheme)
	VTRI_EXT
	2
	Rel-13
	S4-IETF
	Dec-14
	Sep-15
	10%
	Muhammed Coban, Qualcomm Incorporated
	26.114, draft-ietf-payload-flexible-fec-scheme
	SP-15047


Justification
Video communication systems, particularly conversational applications such as video telephony, can experience errors originating from losses that occur during transmission as well as losses resulting from dropping of packets due to strict timing constraints of the end-to-end system. To cater for these errors and losses, Multimedia Telephony Service for IMS (MTSI 3GPP TS 26.114) defines MTSI clients’ sender and receiver behaviour utilizing RFC 4585 AVPF Generic NACK and Picture Loss Indication (PLI) feedback messages. Current error correction scheme provides basic error correction through codec level error resiliency (ER) mechanisms. Transport and application level error resiliency schemes such as Retransmission (NACK), Forward Error Correction (FEC) along with advanced codec level ER schemes such as Reference Picture Selection (RPS) provide alternative error correction mechanisms that offer different performance trade-offs. The performance of error correction schemes varies with end-to-end delay, channel bandwidth and packet loss rate.

Reference picture selection indication (RPSI) feedback message in AVPF that is currently not supported in TS 26.114 offers more efficient error recovery by providing greater certainty on establishing common reference point for recovery between the sender and the receiver. The sender can make more informed decision on how to respond to the feedback message than the current NACK based scheme.

Retransmission (NACK) scheme provides efficient error correction in terms of bandwidth under short round-trip-time (RTT) cases with low packet loss rates. The efficiency of retransmission scheme becomes more pronounced at higher bitrates since selective retransmission of lost packets instead of entire pictures needs to be transmitted. Under low RTT scenarios it can provide low video rendering jitter.

Forward Error Correction (FEC) schemes provide a mechanism that balances video quality and end-to-end delay. FEC schemes can adapt to varying channel error conditions. FEC is suitable for high RTT channels with high packet loss rates where retransmission leads to high video rendering delay and codec based recovery mechanisms like RPSI, PLI lead to frequent video freezes and/or corruptions. The overhead of FEC schemes under limited bandwidth conditions can be balanced by employing unequal error protection on the video. FEC schemes are complemented by retransmission (NACK) or RPSI, PLI feedback mechanisms to address FEC failure cases. 
As video bitrates go higher and inter-working with WLAN becomes more prominent, the support for more advanced error robustness mechanisms become more important. In order to be technically competitive, e.g. to some proprietary systems, MTSI should have the capability to employ mechanisms that can offer different trade-offs between rendering delay, video rendering jitter (smoothness) and video quality that can adapt to varying channel conditions for better user experience.
No impact is expected in service requirements or architecture.
Objective
The work will be organized in two phases:

1. Study benefits and needs of additional error resiliency (ER) tools to improve the performance of the Multimedia Telephony Service for IMS under various channel conditions. In particular:

· Study benefits of RFC 4585 AVPF RPSI feedback message support. Provide appropriate support for RPSI message in TS 26.114.

· Study NACK based selective retransmission support with appropriate payload for retransmitted packets such as RFC 4588 Retransmission Payload Format. Provide support for selective retransmission in TS 26.114.

· Study FEC block code support such as RFC 5109 RTP Payload for Generic Forward Error Correction or alternatives. Add basic FEC block code support for video in TS 26.114.

2. According to the results of the study, specify, if needed, additional and complementary error resiliency tools that can improve QoE.

Work related to the RPSI and FEC support will be aligned with IETF Payload, AVTEXT, RTCWEB WGs.
Justification
Test methods and requirements for objective speech quality in the presence of background noise have recently been finalized in 3GPP SA4. Current test methods and requirements in 3GPP TS 26.131/132 are limited to handset mode only. However, the receiving UE listening experience is equally impacted by the speech quality of the sending UE in other modes, including speakerphone.

Most MNOs currently have test methods and requirements in place for speakerphone mode noise suppression. Many of these test methods have been an adaptation of the current 3GPP handset test plan. Because 3GPP does not actually define a test setup for speakerphone noise suppression, the test plans have been inconsistent in the choice of suitable noise environments, proper calibration of the noise field at the UE hand-held hands-free position, definition of adequate test speech material, and performance targets. Recently, new background noise generation methods have been defined in ITU-T SG12 and ETSI STQ that may have enhanced noise rendering properties at the UE location. Those methods may prove useful in tackling some of the issues mentioned.

The lack of an industry standard on speakerphone testing leads to increased costs for OEMs in development, tuning and certification of UEs. For MNOs, inconsistent performance of devices is a concern. This work item aims to address those problems.
Objective
Develop a test method and performance objectives for objective speech quality in the presence of background noise for speakerphone operation. It is expected the following is defined as an outcome of the work:

· Appropriate test position(s).

· Adequate reproducibility and repeatability of results for the test position(s).

· Noise scenarios and speech signals that are representative of speakerphone usage.

· Appropriate performance objectives.
Justification
3GPP SA5 has been requested by ETSI TC EE to identify and define the energy efficiency related performance measurements for E-UTRAN, several liaisons (see S5-121991, S5-121678, S5-122600, S5-130060, S5-130061, S5-130355) have been made on this matter between 3GPP SA5, SA, RAN2 and ETSI TC EE.

A joint conference between 3GPP SA5and ETSI TC EE was made at March.13 2013; the minutes were documented in S5-130468.
By the discussions mentioned above, the 3GPP proposed procedure for cooperation on this matter as following was agreed:

Step 1: ETSI EE defines use cases, requirements and global KPIs to measure energy efficiency.
Step 2: 3GPP TSG RAN WG 2 crosschecks which of the current L2 measurements/KPIs can be used to fulfil the requirements or which new definitions are needed. 3GPP TS 36.314 may be extended, if missing L2 measurements are the only way to fulfil the requirements.
Step 3: Based on steps 1 and 2 SA5 provides the necessary additions to 3GPP TS 32.425.
Since GERAN and UTRAN are also included in ETSI TC EE scope, they have to be also addressed by the present work item.

This work item is concentrated to cooperate with ETSI TC EE, 3GPP RAN2, 3GPP GERAN and other 3GPP WGs if needed, on energy efficiency related performance measurements for GERAN, UTRAN and E-UTRAN based on the agreed procedure.

In case of shared RAN, cooperation with 3GPP RAN WG2 and 3GPP GERAN is needed to check if energy efficiency related performance measurements can be made available per participating operator.

Objective
For the use cases, requirements and/or global KPIs provided by ETSI TC EE related to energy efficiency, by cooperation with 3GPP RAN2 and if needed with other 3GPP WGs, to 

· identify whether or not the existing performance measurements and/or MDT data can be reused to support these needs; 

· define the new performance measurements if needed;

· introduce the relevant L2 performance measurements if any newly defined by RAN2 to SA5 specification;

· reply to ETSI TC EE with the outcome of work listed above in a formal approach.

Note: the works mentioned above shall be based only on formal requests (e.g. by LS) from ETSI TC EE.
2.28.1 Enhanced Network Management (NM) centralized Coverage and Capacity Optimization (SON-NM-CCO)

UID: 560132, WID in SP-140060

Justification
Rel-12 TR 32.836 has studied how the NM centralized CCO function should be enhanced and has recommended required (potentially new) UE and network-based measurements for an NM centralized CCO function.
Specification 3GPP TS 32.522 defines the architecture for distributed and NM centralized Coverage and Capacity Optimization (CCO) function but it does not specify a solution, or a description of the NM centralized CCO. 
At the same time, an NM centralized CCO function has some enablers defined in the 3GPP standard (e.g., MDT, PM data collection) but it is unclear whether these are sufficient for a complete solution. The MDT data collection function includes some measurements which can be useful for CCO purposes but it is not complete and may require enhancements, e.g., in terms of correlation or anonymization of information. 
These enhancements had been identified in the study Rel-12 TR 32.836 

For an NM centralized CCO solution to work, there need to be standard support in terms of information collection from the network (e.g., measurements).

The current 3GPP specification describes collection methods as part of the MDT functionality in the trace specifications, configuration methods as defined in the NRM specifications, and traditional PM measurements which are defined in the Performance Measurement specifications. Currently there is no description in a single place, which would explain what needs to be supported for a working NM centralized CCO.

Use cases are identified in the Study on Enhanced Network Management (NM) centralized Coverage and Capacity Optimization.
For UE measurements that do not currently exist, co-operation with RAN2 is needed.

There is a need to recommend the required (potentially new) UE and network-based measurements for an NM centralized CCO function. 

For UE measurements that do not currently exist, co-operation with RAN2 might be needed.

An NM centralized CCO function needs to collect different types of information about the actual network conditions with sufficient details in order to execute the optimization in a correct way. Parts of this information are already delivered in some forms over Itf-N, while others are being just specified in the standard (e.g., delivering location information) and yet others may be missing from the standard. Therefore, there is a need to identify the list of measurements and information that shall be made available over Itf-N for the NM centralized CCO function. 
Some of the required information might need to be specified by other 3GPP working groups (e.g. RAN2 on location information). 
The collection mechanism needs to fulfil certain requirements to ensure that an NM centralized SON function, e.g., a CCO function can be effectively built on top of it. Currently there are multiple collection mechanisms defined for collection of different types of data, which can be all relevant input sources for an NM centralized CCO function. 
For example, today, MDT data and RLF data are reported separately by UE and collected in separate trace jobs, although both of them would be useful input for NM centralized CCO function. Independent collection mechanisms make correlation of different types of data difficult or impossible, which degrades the value of collected information for the CCO function. A solution is needed where different pieces of information connected to the occurrence of the same incident can be combined by the CCO function.
Objective
Based on the result of the study Rel-12 TR 32.836, specify potential new performance indicators, e.g. UE measurements and/or network measurements to be reported over Itf-N to support the NM centralized CCO function.

Performance Measurements for detecting coverage quality problems shall be specified based on identified physical layer measurements defined in TS 36.214.

Compliance of 3GPP SA5 specifications to the NGMN Top Operational Efficiency (OPE) Recommendations (OAM-NGMN_OPE)

UID: 560034, WID in SP-140538

Justification
It is required to ensure that the operators’ recommendations expressed in NGMN Top OPE Recommendations are already taken into account or will be incorporated into SA5 specifications. 

For this purpose, it is needed to provide a detailed compliance statement of SA5 specifications against NGMN Top OPE Recommendations.

The results of the detailed gap analysis performed by SA5 should be recorded in the TR 32.838. It is also needed to track the work already done and the work remaining to be done. 

The clear identification of the work remaining to be done may lead to the creation of new WIs or new CRs.

Objective
The objectives of this WI are: 
· Record the detailed gap analysis already performed by 3GPP SA5

· Identify for each requirement the work already done by 3GPP SA5 (WIs, CRs, etc)

· Discuss and agree on the work remaining to be done by 3GPP SA5, and produce new WIs or CRs as needed

· Identify the requirements – if any- which cannot be satisfied e.g. out of scope of 3GPP SA5 specifications

· Provide a final compliance statement of 3GPP SA5 specifications against NGMN Top OPE Recommendations.
The scope of the compliance statement is NGMN Top OPE Recommendations 1.0:

1 - Quality and Quantity of Alarms

2 - Automatic Software Management

3 - Energy Saving

4 - Self Organizing Networks 

5 - Performance Management Enhancements

6 - Enhancement of Trace Functionality

7 - eNodeB Plug & Play - Self Commissioning

8 - OSS Standard Itf-N

9 - OSS Tool Support for Optimization & Operation

10 - Automatic Inventory
2.28.2 Converged management Performance Management Interface Definitions (OAM-PMID)

UID: 560235, WID in SP-150678

Justification
Performance Management (PM) is a key functionality that provides the operator with visibility into how its network is performing. Performance measurements and Key Performance Indicators (KPIs) are critical inputs into optimization of networks. 

Accurate and a rich set of measurements and KPIs delivered in a timely manner is essential for trouble shooting purposes and enable support for automatic identification of network problems and automatic error correction and optimization of the network. 

To that effect, there is a need to provide consistent measurements and KPIs for all elements in a converged network and to define common PM interface solutions (stage 2) to collect these measurements. 

Objective
The study item will address: 

1. Measurement & KPI definition template, 
This work will be based on:

· Potential NGCOR phase 2 requirements inputs (early cross-interactions suggested),

· NGMN Top OPE Recommendations 1.0,

· Rel-10 TR 32.831 Study on Alignment of 3GPP PM IRP and TMF Interface Program (TIP) PM,Solutions from 3GPP & TMF. 

Note that performance measurement types, definition of measurements and KPIs are very specific to different domains and are being defined for each network element by groups/SDOs that are most knowledgeable in that area. 

Enhancement of KPIs and clear, rich definition of measurements in a manner that is consistent and valid in the domain and cross domain based on various converged management scenarios will need further consideration but is not part of this study item.

2.28.3 WLAN Management (WLAN-OAM)

UID: 560036, WID in SP-140535

Justification
To enable WLAN playing a role as a complement to cellular technology, the performance of WLAN needs to be known by cellular operators. However, WLAN performance data is not available in 3GPP network management systems, since cellular networks and WLAN are currently managed by two independent OAM systems. 
This WI is intended to define the resource model for fault and performance monitoring and specify/capture existing WLAN measurements defined in IEEE and IETF WLAN performance measurements for use on Type-2 interface to the 3GPP Network Manager. It is the intention that the performance measurements, such as traffic load, Quality of Service (e.g. packet throughput, etc), resource availability (e.g. the recording of begin and end times of service unavailability) are to be defined. The Type-1 interface to WLAN NE (i.e. Access Point) is not be impacted by this WI, and it is expected that this WI will not modify WLAN MIBS (that are defined in IEEE std 802.11) or will not specify alternatives of WLAN MIBs. This WI will rely on information defined by WLAN MIBs.
It is expected that operator can monitor the WLAN as well as the E-UTRAN/UTRAN/GERAN performance data. The WLAN performance data can also be used in network planning. 
Objective
3GPP SA5 has studied the impacts on Type-2 interface in supporting WLAN that is documented in TR 32.841 “Study on WLAN management”.

This work item is to accomplish the following objectives, by taking into account the outcome of WLAN management study in TR 32.841 :

1. Specify the WLAN Network Resource Model for Type-2 interface (that is intended to support fault and performance monitoring only)

2. Specify/capture existing WLAN measurements defined in IEEE and IETF WLAN performance measurements for use on Type-2 interface (this is not intended for SA5 to define new WLAN performance measurements)

2.28.4 Energy Efficiency related Performance Measurements (OAM-PM_EE)

UID: 600044, WID in SP-140612

Justification
3GPP SA5 has been requested by ETSI TC EE to identify and define the energy efficiency related performance measurements for E-UTRAN, several liaisons (see S5-121991, S5-121678, S5-122600, S5-130060, S5-130061, S5-130355) have been made on this matter between 3GPP SA5, SA, RAN2 and ETSI TC EE.

A joint conference between 3GPP SA5and ETSI TC EE was made at March.13 2013; the minutes were documented in S5-130468.
By the discussions mentioned above, the 3GPP proposed procedure for cooperation on this matter as following was agreed:

Step 1: ETSI EE defines use cases, requirements and global KPIs to measure energy efficiency.
Step 2: 3GPP TSG RAN WG 2 crosschecks which of the current L2 measurements/KPIs can be used to fulfil the requirements or which new definitions are needed. 3GPP TS 36.314 may be extended, if missing L2 measurements are the only way to fulfil the requirements.
Step 3: Based on steps 1 and 2 SA5 provides the necessary additions to 3GPP TS 32.425.
This work item is concentrated to cooperate with ETSI TC EE, 3GPP RAN2 and other 3GPP WGs if needed, on energy efficiency related performance measurements for E-UTRAN based on the agreed procedure.

Objective
For the use cases, requirements and/or global KPIs provided by ETSI TC EE related to energy efficiency, by cooperation with 3GPP RAN2 and if needed with other 3GPP WGs, to 

· identify whether or not the existing performance measurements and/or MDT data can be reused to support these needs; 

· define the new performance measurements if needed;

· introduce the relevant L2 performance measurements if any newly defined by RAN2 to SA5 specification;

· reply to ETSI TC EE with the outcome of work listed above in a formal approach.

Note: the works mentioned above shall be based only on formal requests (e.g. by LS) from ETSI TC EE.
Multi-Broadcast Single Frequency Network (MBSFN) Minimization of Drive Tests (MDT) enhancement (MBSFN_MDT)

UID: 660055, WID in SP-140786

Justification
Signalling based MDT and management based MDT functionality needs to be enhanced to configure UEs for collecting Multi-Broadcast Single Frequency Network (MBSFN) measurements.

In LS on MBSFN MDT (S5-144096 / R2-142873) from RAN2, SA5 has been requested to take into account work and agreements in the 3GPP RAN groups for collecting measurements for MBMS.

In order to support this capability, enhancements have to be made to existing SA5 specifications for signalling and management based MDT. 

Objective
This Work Item will address enhancing existing MDT functionality to support MBMS MDT. 

The objective of the work will include support for triggering, configuring and collecting of signalling based Logged MDT and management based Logged MDT for MBSFN measurement in both RRC_CONNECTED and RRC_IDLE modes.

This work item will take into account all the conditions and measurements defined for MBSFN by RAN2 in TS 37.320.
2.29 Rel-13 Charging (CH13)

UID: 641000, WID in SP-150307

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	641000
	Rel-13 Charging
	CH13
	1
	Rel-13
	S5
	Jun-14
	Dec-15
	100%
	-
	-
	SP-150307

	640059
	Inter-PLMN PS domain online charging
	iPLMN-PS-OCH
	2
	Rel-13
	S5
	Jun-14
	Dec-15
	100%
	Alcatel-Lucent
	Stage 2/3
	SP-140324

	640159
	TR on Inter-PLMN PS domain online charging
	iPLMN-PS-OCH
	3
	Rel-13
	S5
	Jun-14
	Jun-15
	100%
	Alcatel-Lucent
	New TR 32.843
	SP-140324

	640259
	Specification of Inter-PLMN PS domain online charging
	iPLMN-PS-OCH
	3
	Rel-13
	S5
	Jun-14
	Dec-15
	100%
	Alcatel-Lucent
	32.251, 32.299
	SP-140324

	660056
	ULI and release causes for charging enhancement for VoLTE
	ULRELC-CH
	2
	Rel-13
	S5
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent, Maryse Gardella
	32.251, 32.260, 32.299, 32.298, 
	SP-140785

	670025
	Charging on enhancements for IMS Service Continuity
	CHeISC
	2
	Rel-13
	S5
	Mar-15
	Sep-15
	100%
	Gerald Goermer
	32.260, 32.299, 32.298
	SP-150055

	680037
	Announcements for IMS Online Charging
	ANIMO
	2
	Rel-13
	S5
	Jun-15
	Dec-15
	100%
	Amdocs, Naceur <dot> Lagha <at> Amdocs <dot> com
	32.260, 32.275, 32.299, 32.240, 32.281
	SP-150675

	680038
	Enhanced S2a Mobility Over Trusted WLAN access to EPC - Charging 
	eSaMOG-CH
	2
	Rel-13
	S5
	Jun-15
	Sep-15
	100%
	Alcatel-Lucent, Maryse <dot> Gardella <at> Alcatel-Lucent <dot> com
	32.240, 32.251, 32.299, 32.298
	SP-150344


Justification
During any phase of an IMS voice or video call, Online Charging System may need to deliver billing/charging in-session notifications to the end user via announcements as part of rating, balance management and billing process. For example, OCS may need to inform the user about usage states, threshold crossings, offer statuses, reason for call rejection, alerts about low balances, etc.

In Circuit Switch domain, online charging of voice session is performed using CAMEL mechanisms. In order to deliver in-session notifications or to interact with the end user, OCS can use CAMEL messages such as: Play Announcement, Prompt and Collect, Connect to Resource, Establish Temporary Connection. Such notifications can be delivered pre, mid or post-call. However, in IMS and MMTEL charging TS 32.260 and TS 32.275 as well as in DCCA RFC 4006, announcement capabilities, available at OCS level, are limited to redirection of a session to a given SIP URI at completion of the session. When redirected the session may be connected to a resource that delivers an announcement. The current Ro specification doesn’t include announcement capabilities for pre and mid-session phases. In addition, no standard announcement information was defined for any phase of the multi-media session.

Hence, adding announcements events and related information as part of Ro session at all phases of a multi-media session will provide the ability to deliver charging/billing-related announcements to users in a standard way and will lead to parity with CS online charging announcements capabilities. 
Objective
The objective of this work item is to start the normative work on announcement notification mechanisms and information in Ro interface.
Normative work will address the following aspects:

1- Announcements notification mechanism for pre, mid and post call phases

2- Common announcement information including: Life cycle notifications, usage notifications, call disconnection/rejection reasons, alerts etc.
2.29.1 Inter-PLMN PS domain online charging (iPLMN-PS-OCH)

UID: 640059, WID in SP-140324

Justification
There are different scenarios where “Flow Based Online Charging” needs to be supported using a roaming interface, i.e. with the Gy reference point residing between the Online Charging System (OCS) in HPLMN and the PCEF in VPLMN. 

This is the case in Roaming scenario with Local breakout (LBO) of IP traffic via the visited PLMN, and “Flow Based Online Charging” is required to be applied to this IP Traffic by the HPLMN. This configuration relies on Roaming LBO architecture in TS 23.401 3GPP Evolved Packet Core (EPC) and corresponding TS 23.203 Policy and Charging Control (PCC) architecture.

In Roaming conditions, this 3GPP roaming LBO scheme has been retained by GSMA for VoLTE and for all IMS services as soon as VoLTE is provided and an IMS Roaming Agreement is in place. For VoLTE, the adopted online charging model in roaming relies on IMS level control (i.e. duration based) only (i.e. Gy is not used). For other IMS services such as e.g. video over LTE and RCS, GSMA is considering the application of data/volume online charging control, using the Gy roaming interface. 

Another scenario relates to the Convergent fixed-mobile Operator context: when 3GPP UE is roaming under a fixed broadband access owned by a Convergent fixed-mobile Operator (VPLMN), and online charging for the traffic offloaded over the WLAN access (Non Seamless WLAN Offload, i.e. NSWO) is performed through Gy from OCS in HPLMN. 

The Gy Reference Point supporting “service data flows based online charging” and specified in TS 32.251 and TS 32.299, has not been studied in the particular context of roaming. Especially whether there are some gaps in the current description due to inter-PLMN situation (e.g. whether an OCS proxy is needed, whether some information is missing between HPLMN and VPLMN, whether the full set of features are required to be supported) have not been considered. 

In addition, Application based charging makes use of Gyn Reference Point residing between the Online Charging System (OCS) in HPLMN and the Traffic Detection Function (TDF) in VPLMN. Gyn inter-PLMN situation has not been considered either. 
Objective
Objective of this Work item is to study and specify Gy Reference Point “service data flows based online charging” for inter-PLMN situations. In particular, the following configurations will be addressed: 
· Gy between OCS residing in HPLMN and PCEF located in PGW VPLMN, for Local Breakout Roaming configuration defined by TS 23.401 and TS 23.203; 
· Gy between OCS residing in HPLMN and PCEF located in IP-Edge fixed broadband access owned by a Convergent fixed-mobile VPLMN, for Non Seamless WLAN Offload (NSWO) 3GPP UEs traffic.
The following aspects will be studied: 

· Determine the set of information (e.g. Rating-group, service Id) needed to be available on both sides (HPLMN and VPLMN), and if not already specified as exchanged via other interfaces (e.g. S9), investigate by which means they can be exchanged (e.g. assumed as configured based of inter-Operator agreements);

· Inter-PLMN connection general aspects (e.g. OCS determination, Routing, Filtering, Topology hiding);

· whether inter-operator charging can be fulfilled with current description.
· Whether a “proxy OCS” is needed;

· Whether it would be beneficial to introduce a Dedicated Gy profile as a sub-set of Gy features in order to simplify IOT efforts between Operators. This Dedicated Gy profile is expected to be applicable for any data usage in roaming when the requested service is commonly identified on both sides. RCS services and Video over LTE as defined in GSMA could be used as starting point. Such dedicated Gy profile description would be achieved through call flows with clarification on selected online charging mechanisms.

The first phase of the study will address the objective described above, and when comes to the conclusion, move to normative work and second phase of the study.

This second phase of the study will address the inter-PLMN Gyn Reference Point for the support of Application based charging, and continue the normative work according to corresponding conclusion. 
2.29.2 ULI and release causes for charging enhancement for VoLTE (ULRELC-CH)

UID: 660056, WID in SP-140785

Justification
Within 3GPP Rel-11 Network Provided Location Information (NPLI) for IMS (WI NWK-PL2IMS), a set of procedures were specified so the IMS services can be provided adequate location information from the network, in order to be used by Operators, in particular for charging purpose. 

Different solutions were defined in Rel-11 for such NPLI to be available to AS in IMS: PCC-based solution invoked by P-CSCF during initial INVITE or in a subsequent SIP messages, location information provided from MSC server and HSS based retrieval from an AS. IMS offline and online charging were specified to introduce NPLI, however only the initial Network Provided User Location Information (ULI)/UE Time Zone were considered.

In addition to ULI/UE Time Zone obtention from AS on a per-need during an ongoing session, reporting to AS of the most up-to-date ULI/ UE Time Zone on PDN connection release, and/or bearer deactivation were introduced for Rel-12 (see SA2 CRs indicated under 2.3.3). EPC offline charging evolved in Rel-12 to incorporate such ULI/ UE Time Zone at the time of PDN connection release, however this has not been considered in IMS offline charging.

In order to meet Operator’s requirements related to VoLTE to have similar behaviour as the existing Circuit Switched network, an additional enhancement was introduced in Rel-12 (see SA2 CRs indicated under 2.3.3): RAN/NAS release causes availability to PGW, and IMS through PCC procedures, for charging purpose. These RAN/NAS causes are specified as part of TS 24.229 SIP Reason-header, which is already specified in IMS offline charging, but not in IMS online charging.

Objective
Objective of this work item is to specify:

-
for IMS online and offline charging: introduction of subsequent ULI/UE Time Zone (s), including the one provided at the time of PDN connection release and/or bearer deactivation as enhancement of the initial Network Provided ULI/UE Time Zone specified in Rel-11. The (e)SRVCC transfers scenario will also be addressed. 

-
for EPC offline charging: include RAN/NAS release causes (received over GTP-C as specified in TS 29.274). It should be possible to further extend to other EPS protocol release causes.
-
for IMS online charging: introduction of SIP Reason-header. 
2.29.3 Charging on enhancements for IMS Service Continuity (CHeISC)

UID: 670025, WID in SP-150055

Justification
In Rel-8, 3GPP TR 23.893, ‘Feasibility Study on Multimedia Session Continuity’, has studied the general problem of IMS-level multimedia session continuity, including potential enhancements to IMS specifications that can improve the multimedia session continuity experience. Results of the feasibility study in 3GPP TR 23.838 ‘IMS Service Continuity Enhancements: Service, Policy and Interactions’ have been standardized in 3GPP TS 23.237, ‘IMS Service Continuity’. Some features (e.g. Inter-UE transfer, Network-initiated Session Transfer) studied during feasibility study and standardized in Rel-9 in order to provide an efficient IMS-level service continuity.

3GPP TS 23.237 defines various access transfer procedures for IMS service continuity. These procedures may involve 

· a single UE, when a session anchored at the SCC-AS/ATCF or selected media of the session is transferred between different access networks used by the particular UE, or

· more than one UE, when a session anchored at the SCC-AS or selected media of the session is transferred between two devices, called Inter-UE transfer.
3GPP TS 23.237 differentiates access transfers based on the type of the access networks, between which the access transfer is executed. With the introduction of Inter-UE transfer it is possible to transfer a session between two devices, each of which may use either PS or CS access domain.

As the SCC-AS/ATCF shall be able to provide a complete service continuity history, and the access domain may be relevant to charging, the SCC-AS/ATCF as specified in 3GPP TS 32.260 should be able to indicate any type of access transfer in IMS offline and online charging, including

· the access domain (PS or CS) prior and after the transfer, and

· whether Inter-UE transfer has occurred.
Objective
The main objectives are to provide Charging for IMS Service Continuity enhancements and solutions for mobility of media components of a session between different devices under the control of the same user (Inter-UE Transfer) with regards to the following aspects:

· complementing of access transfer information with

· PS to PS and CS to CS access transfer types, 
· a separate indication of Inter-UE transfer;

· extending IMS online Charging with

· a new trigger type for access transfer,

· access transfer information;
· extending the charging interfaces of the SCC-AS/ATCF with ICID allocated for the new access leg.
2.29.4 Announcements for IMS Online Charging (ANIMO)

UID: 680037, WID in SP-150675

Justification
During any phase of an IMS voice or video call, Online Charging System may need to deliver billing/charging in-session notifications to the end user via announcements as part of rating, balance management and billing process. For example, OCS may need to inform the user about usage states, threshold crossings, offer statuses, reason for call rejection, alerts about low balances, etc.

In Circuit Switch domain, online charging of voice session is performed using CAMEL mechanisms. In order to deliver in-session notifications or to interact with the end user, OCS can use CAMEL messages such as: Play Announcement, Prompt and Collect, Connect to Resource, Establish Temporary Connection. Such notifications can be delivered pre, mid or post-call. However, in IMS and MMTEL charging TS 32.260 and TS 32.275 as well as in DCCA RFC 4006, announcement capabilities, available at OCS level, are limited to redirection of a session to a given SIP URI at completion of the session. When redirected the session may be connected to a resource that delivers an announcement. The current Ro specification doesn’t include announcement capabilities for pre and mid-session phases. In addition, no standard announcement information was defined for any phase of the multi-media session.

Hence, adding announcements events and related information as part of Ro session at all phases of a multi-media session will provide the ability to deliver charging/billing-related announcements to users in a standard way and will lead to parity with CS online charging announcements capabilities. 
Objective
The objective of this work item is to start the normative work on announcement notification mechanisms and information in a new specification for the use on Ro interface, with references from IMS and MMTel charging specifications to the new common specification.
Normative work will address the following aspects:

3- Announcements notification mechanism for pre, mid and post call phases

4- Common announcement information including: Life cycle notifications, usage notifications, call disconnection/rejection reasons, alerts etc.
2.30 Support of Real-time Transport Protocol (RTP) / Real-time Transport Control Protocol (RTCP) multiplexing (signalling) in IMS (RTCP_MUX)

UID: 610005, WID in CP-130436

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	610005
	Support of Real-time Transport Protocol (RTP) / Real-time Transport Control Protocol (RTCP) multiplexing (signalling) in IMS
	RTCP_MUX
	1
	Rel-13
	C4, C1, C3
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	Stage 2/3
	CP-130436

	610105
	CT4 part of Support of RTP / RTCP multiplexing (signalling) in IMS
	RTCP_MUX
	2
	Rel-13
	C4
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	23.334, 29.334
	CP-130436

	610205
	CT1 part of Support of RTP / RTCP multiplexing (signalling) in IMS
	RTCP_MUX
	2
	Rel-13
	C1
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	24.229
	CP-130436

	610305
	CT3 part of Support of RTP / RTCP multiplexing (signalling) in IMS
	RTCP_MUX
	2
	Rel-13
	C3
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	29.213, 29.214
	CP-130436


Justification
Optimisations for NAT traversal (NAT-T) mechanism for the IMS media plane are provided by IETF RFC 5761 (Multiplexing RTP and RTCP).

RTP / RTCP transport multiplexing, - using a single IP transport (L4) port for RTP and RTCP packets -, enhances NAT traversal by minizing the number of port bindings in NAT devices. More detailed information is provided in RFC 5761, which defines the capability to multiplex RTP and RTCP only a single port, and provides the following use case.

 The Real-time Transport Protocol (RTP) [1] comprises two components:

 a data transfer protocol and an associated control protocol (RTCP).

 Historically, RTP and RTCP have been run on separate UDP ports. With

 increased use of Network Address Port Translation (NAPT) [14], this

 has become problematic, since maintaining multiple NAT bindings can

 be costly. It also complicates firewall administration, since

 multiple ports must be opened to allow RTP traffic. This memo

 discusses how the RTP and RTCP flows for a single media type can be

 run on a single port, to ease NAT traversal and simplify firewall

 administration, and considers when such multiplexing is appropriate.

 The multiplexing of several types of media (e.g., audio and video)

 onto a single port is not considered here (but see Section 5.2 of

 [1]).
Optimisations applicable for theNAT traversal architecture reference model in Figure G.1 of 3GPP TS 23.228 (i.e., the IMS-AGW with network side NAT-T support) will be provided:

The IMS-AGW, IMS ALG and UE are enhanced with an optional support of RTP / RTCP transport multiplexing in the media plane.

Existing media plane NAT-T support functions by the IMS-AGW (Iq interface, 3GPP TS 23.334 and TS 29.334):

1. Latching according ITU-T H.248.37;

2. Explicit RTCP port allocation according ITU-T H.248.57, using the RFC 3605 SDP attribute "a=rtcp" (note: NAT-T objective see clause 1/RFC 3605);

3. Not supported: ICE/STUN-based NAT-T (see 23.228, Annex G.2.2), which would demand for support of ITU-T H.248.50.

The work item aims to add

4. RTP / RTCP transport multiplexing (RFC 5761) as additional NAT-T optimisation.

Relation between the various NAT-T support functions:

· All four mechanisms relate to the traversal of L3/L4 NATs in the media plane, with following characteristics concerning media traffic:

· (1) is independent on transport protocol and application;

· (2, 4) are defined for RTP traffic;

· (3) is application agnostic, but provides L4 specific tools (UDP, TCP)

· RFC 3605 (2) relies on the capability of the UE to obtain the ports allocated by the NAT using mechanisms such as STUN and TURN (3)

· RTP / RTCP transport multiplexing (4) and latching (1): Latching requires that media successfully traverses the NAT device in direction from UE towards IMS-AGW, then the IMS-AGW may apply latching (note: see also latching deadlock detection, Appendix II/H.248.40).
RTP / RTCP transport multiplexing may be applied together with latching.

· RTP / RTCP transport multiplexing (4) and explicit RTCP port allocation (2): RFC 5761 provides a further enhancement to RFC 3605 (see clause 4.2.2/RFC 6314). Both RFCs share the purpose of explicit port allocation for RTCP traffic, but differ concerning the specific port allocation rule. 

· RTP / RTCP transport multiplexing (4) and ICE (3): RTP / RTCP transport multiplexing can be used as an optimisation of ICE (note: it allows to reduce the number of "address candidates" of ICE (3), leading to positive side effects of optimized communication establishment times besides enhanced NAT-T support).

Given that above RFC 5761 use case applies in current IMS environments, it seems appropriate to document explicitly the support for this optional capability.

The key component of signalling for this capability is an SDP attribute "a=rtcp-mux".

For the required H.248 extensions, associated work exists in ITU-T SG16:

The port allocation rules in 3GPP H.248 IMS gateways are following the framework of ITU-T H.248.57 (so called RTCP handling), which contains already the NAT-T driven port allocation rules with regards to (2). RTP / RTCP transport multiplexing (4) would add further port allocation rules, which are not yet documented by H.248.57.

Policy and Charging control would require enhancements to support IETF RFC 5761 (Multiplexing RTP and RTCP). 

Objective
Enhance UE, IMS-ALG and IMS-AGW with an optional support of RTP / RTCP transport multiplexing according to RFC 5761 between UE and IMS-AGW in the IMS-ALG and IMS Access Gateway model according to Figure G.1 of 3GPP TS23.228. This includes:

1. Extending the SIP/SDP signalling with the "a=rtcp-mux" SDP attribute

2. Extensions of the Iq interface to configure RTP / RTCP transport multiplexing.

2.31 LTE in the 1670-1675 MHz Band for US (on hold till 12/2014) (LTE_FDD_1670_US)

UID: 550017, WID in RP-121397

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	550017
	LTE in the 1670-1675 MHz Band for US (on hold till 12/2014)
	LTE_FDD_1670_US
	1
	Rel-13
	R4, R2, R3
	Mar-12
	Jun-15
	8%
	LightSquared
	LTE
	RP-121397

	550117
	Core part: LTE in the 1670-1675 MHz Band for US (on hold till 12/2014)
	LTE_FDD_1670_US-Core
	2
	Rel-13
	R4, R2, R3
	Aug-13
	Mar-15
	15%
	LightSquared
	25.101, 25.104, 25.113, 25.133, 25.306, 25.307, 25.331, 25.461, 25.466, 34.124, 36.101, 36.104, 36.113, 36.124, 36.133, 36.307, new TR 36.832
	RP-121397

	550217
	Perf. Part: LTE in the 1670-1675 MHz Band for US (on hold till 12/2014)
	LTE_FDD_1670_US-Perf
	2
	Rel-13
	R4
	Mar-12
	Jun-15
	5%
	LightSquared
	25.133, 25.306, 25.307, 25.331, 25.461, 25.466, 34.124, 36.113, 36.124, 36.133, 36.141, 36.307
	RP-121397


Justification
See “feature WID”

Objective
The objectives of this work item are

•
Define the specific RF requirements for the LTE DL band 1670-1675MHz paired with 5MHz UL from 1646.7 to 1651.7MHz to operate in North America. 

•
Add the performance requirements for this band combination in the relevant specifications.

•
RAN5 testing aspects will be considered

2.32 Enhanced Signalling for Inter-eNB Coordinated Multi-Point (CoMP) for LTE (COMP_LTE_IeNB_sig)

UID: 640019, WID in RP-141032

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640019
	Enhanced Signalling for Inter-eNB Coordinated Multi-Point (CoMP) for LTE
	COMP_LTE_IeNB_sig
	1
	Rel-13
	R3
	Jun-14
	Sep-15
	100%
	Samsung
	LTE
	RP-141032

	640119
	Core part: Enhanced Signalling for Inter-eNB Coordinated Multi-Point (CoMP) for LTE
	COMP_LTE_IeNB_sig-Core
	2
	Rel-13
	R3
	Jun-14
	Sep-15
	100%
	Samsung
	36.300, 36.423
	RP-141032


Justification
The following signalling for support of inter-eNB CoMP was agreed to be included in Rel-12 and RAN3 is developing detailed specifications. 

· One or more CoMP hypotheses, each comprising a hypothetical resource allocation associated with a cell ID, where the cell identified by the cell ID is not necessarily controlled by the receiving eNB
· A benefit metric associated with one or more CoMP hypothesis/es, quantifying the benefit that a cell of the sender node expects in its scheduling when the associated CoMP hypothesis/es is assumed
· RSRP measurement reports of one or more UEs

Need for additional signaling was discussed.
Objective
RAN WG3 specifies the following signaling for enhanced support of inter-eNB CoMP taking into account limitations of existing X2 interface.

· Signaling of one or more sets of CSI information (RI, CQI) of a set of UEs 

· Signaling period

· Same as CoMP hypothesis for periodic exchange 
· Mechanism to provide CSI reports upon request from an eNB should be made available.

· Per CSI process per subband per UE per cell (1 subband = 6 RBs)

· Enhanced RNTP signaling between eNBs 
· Information granularity of the Enhanced RNTP is extended to the frequency/time domain
· Signaling periodicity: Event triggered (the same as the current RNTP)

· Exchanged with the corresponding subframe index with common understanding of the subframe index among cells
· Pattern assumed to be repeated after specified periodicity

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB
· Necessary granularity of transmit power threshold and levels: same set as the current RNTP 

· Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resources
2.33 2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands) (LTE_1980_2170_REG1)

UID: 640036, WID in RP-141710

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640036
	2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands)
	LTE_1980_2170_REG1
	1
	Rel-13
	R4
	Jun-14
	Sep-16
	96%
	DISH Network
	LTE
	RP-141710

	640136
	Core part: 2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands)
	LTE_1980_2170_REG1-Core
	2
	Rel-13
	R4
	Jun-14
	Dec-15
	100%
	DISH Network
	36.101, 36.104, 36.133, 36.141, 36.307, generic TR 36.853 (3 Band CA with 1UL), New TR 36.862 (Technical Report for 2 GHz Band in Region 1)
	RP-151732

	640236
	Perf. Part: 2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands)
	LTE_1980_2170_REG1-Perf
	2
	Rel-13
	R4
	Jun-14
	Dec-15
	100%
	DISH Network
	36.101, 36.104, 36.133, 36.141, 36.307, 36.862
	RP-151732

	710066
	UE Conformance Test Aspects - FDD LTE band 1980-2010 MHz and 2170-2200MHz (band 65) in Region1 and Region 3
	LTE_1980_2170_REG1_REG3-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Sep-16
	75%
	Dish Network
	
	RP-160774


Justification
Within the European Union (EU), the frequency band 1980-2010 MHz and 2170-2200 MHz can be used for terrestrial mobile networks operated. A Study Item on “2 GHz FDD for UTRA and LTE in Region 1 (1980-2010 MHz and 2170-2200 MHz Bands)” was approved at the Barcelona RAN Meeting in December 2012 [1]. The purpose of the study item on FDD in the band 1980-2010 MHz and 2170-2200 MHz is to facilitate the efficient use of this band for LTE technologies in applicable countries in Region 1. This contribution proposed a new WI standardizing the band for LTE in Region 1, building upon the study item findings.
The purpose of the proposed work item is to facilitate the efficient use of the band for LTE technology in Region 1. This work item proposes the following extended band plan:

· 2x90 MHz (1920-2010 MHz uplink and 2110-2200 MHz downlink)

The scope of the WI will include:

· Standardization of new FDD E-UTRA band in the 2 GHz MSS band in Region 1

· Implement coexistence requirements with adjacent bands applicable in Region 1
· Address regulatory issues applicable to deploying the proposed band in applicable countries in Region 1 in the 3GPP specifications.

· Specify the UE RF requirements for the new band based on optimized UE duplexer assumptions

· Update the related E-UTRA technical specifications to include support for the new band 
Objective
Objective of SI or Core part WI or Testing part WI
The core objectives of this WI are:

· The starting assumption is that we will have the 2x90 Band Plan, however, in the 1st Phase of the work we will evaluate potential impacts on 1920-1980 MHz, 2110-2170 MHz before making a final decision on the Band Plan. If any impact on performance or any changes w.r.t. existing requirements of Band-1 are found, then we will re-visit the Band Plan assumption.

· Standardization of new FDD E-UTRA band in the 2 GHz MSS band in Region 1

· Specify band numbering and RF characteristics of the new band 

· Address potential BS an UE coexistence issues 
· Specify the UE RF requirements for the new band based on optimized UE duplexer assumptions
· Update the related E-UTRA technical specifications to include support for the new band 

· Identify RAN5 testing requirements
Objective of Performance part WI
The performance objectives of this WI are:

· Specify demodulation performance requirements for the proposed band in the relevant technical specifications

· Specify RRM performance requirements for the proposed band in the relevant technical specifications
Core part: 2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands) (LTE_1980_2170_REG1-Core)

UID: 640136, WID in RP-151732

Justification
Within the European Union (EU), the frequency band 1980-2010 MHz and 2170-2200 MHz can be used for terrestrial mobile networks operated. A Study Item on “2 GHz FDD for UTRA and LTE in Region 1 (1980-2010 MHz and 2170-2200 MHz Bands)” was approved at the Barcelona RAN Meeting in December 2012 [1]. The purpose of the study item on FDD in the band 1980-2010 MHz and 2170-2200 MHz is to facilitate the efficient use of this band for LTE technologies in applicable countries in Region 1. This contribution proposed a new WI standardizing the band for LTE in Region 1, building upon the study item findings.
The purpose of the proposed work item is to facilitate the efficient use of the band for LTE technology in Region 1. This work item proposes the following extended band plan:

· 2x90 MHz (1920-2010 MHz uplink and 2110-2200 MHz downlink)

The scope of the WI will include:

· Standardization of new FDD E-UTRA band in the 2 GHz MSS band in Region 1

· Implement coexistence requirements with adjacent bands applicable in Region 1
· Address regulatory issues applicable to deploying the proposed band in applicable countries in Region 1 in the 3GPP specifications.

· Specify the UE RF requirements for the new band based on optimized UE duplexer assumptions

· Update the related E-UTRA technical specifications to include support for the new band 
Objective
Objective of SI or Core part WI or Testing part WI
The core objectives of this WI are:

· Under the agreed 2x90 MHz (1920-2010 MHz uplink and 2110-2200 MHz downlink) band plan [BXXX]:

· The duplexer assumption for [BXXX] requirements specification will be

· The lower duplexer is LTE Band 1 (2x60MHz) 

· The upper duplexer is 2x90MHz

· For a UE that supports both LTE Band 1 and the new band [BXXX], no relaxation is allowed for Band 1 when all the carrier(s) are located within Band 1 operating frequency range

· For BXXX, we study the specification impact of the following approaches:

· Specifying requirements based on channel bandwidth assignment (e.g. when all the channel bandwidth(s) is confined within LTE Band 1 frequency range, at least the Band 1 requirements apply)

· UEs that support the new band [BXXX] shall also support LTE band 1 and all its capabilities
· Other approaches are not precluded
· Standardization of new FDD E-UTRA band 1920-2010 MHz uplink and 2110-2200 MHz downlink in Region 1

· Specify band numbering and RF characteristics of the new band 

· Address potential BS an UE coexistence issues 
· Update the related E-UTRA technical specifications to include support for the new band 

· Identify RAN5 testing requirements
Objective of Performance part WI
The performance objectives of this WI are:

· Specify demodulation performance requirements for the proposed band in the relevant technical specifications
· Specify RRM performance requirements for the proposed band in the relevant technical specifications
Self Organizing Networks (SON) for Active Antenna System (AAS) based deployments (UTRA_LTE_SON_AAS)

UID: 650034, WID in RP-141624

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650034
	Self Organizing Networks (SON) for Active Antenna System (AAS) based deployments
	UTRA_LTE_SON_AAS
	1
	Rel-13
	R3, G2
	Sep-14
	Jun-15
	100%
	Nokia Networks
	LTE
	RP-141624

	650134
	Core part: Self Organizing Networks (SON) for Active Antenna System (AAS) based deployments
	UTRA_LTE_SON_AAS-Core
	2
	Rel-13
	R3
	Sep-14
	Jun-15
	100%
	Nokia Networks
	36.300, 36.423, 36.413, 25.413
	RP-141624


Justification
The study item on next-generation SON enhancements collected a list of possible enhancements for SON related to new features in LTE networks: different services, various UE types and dynamic deployment changes possible thanks to wider usage of AAS. In the AAS area, TR 37.822 first discusses the triggering of AAS reconfigurations: it has been discussed that such changes can be based on OAM control, but also on distributed, eNB-based, logic. Because of that, additional information is needed to be exchanged between eNBs. The TR offers following recommendations regarding the handling of dynamic deployment changes:

1) Any work impacting RRM mechanism shall be consulted with appropriate WGs, e.g. RAN2.

2) Connection continuity within modified cell may be provided based on existing functionality; inter-eNB mobility requires inter-eNB coordination (prior to the planned change)

3) AAS-based deployment changes impact MRO; the impact may be mitigated if inter-eNB coordination is enabled

4) There are benefits of re-using the PCI, but this requires a solution to avoid possible PCI/ECGI ambiguity creating inter-RAT mobility problems and problems with RLF indication.
5) The explicit indicator can be sent before AAS reconfiguration is executed and, therefore, can resolve both problems related to SON for AAS-based deployments. Thus, it is considered to be the most appropriate solution.
Therefore, the usage of AAS requires enabling of additional signalling to enhance MRO performance and user connectivity. 
Objective
The work item applies to AAS-based deployment changes in LTE and shall address following objectives:

· Adapt the existing SON procedures (e.g. MRO) to dynamic deployment changes 

· Enable support for automatic AAS-based cell splitting/merging

· Identify and enable transferring, if needed, of the information required to optimise the splitting/merging triggering

· Identify and enable transferring of the information required to reduce intra LTE and inter RAT mobility issues due to cell splitting/merging

Note: the enhancements should not impact RRM mechanism.
2.34 Usage Monitoring Control PCC Extension (eUMONC)

UID: 660001, WID in SP-140709

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660001
	Usage Monitoring Control PCC Extension
	eUMONC
	1
	Rel-13
	S2
	Dec-14
	Jun-15
	100%
	CTBRI
	
	SP-140709

	660022
	Stage 2 of Usage Monitoring Control PCC Extension
	eUMONC-SA2
	2
	Rel-13
	S2
	Dec-14
	Jun-15
	100%
	China Telecom, Jinyan Li
	23.203
	SP-140709

	660020
	CT3 Aspect of Usage Monitoring Control extension 
	eUMONC-CT3
	2
	Rel-13
	C3
	Dec-14
	Mar-15
	100%
	ZTE
	29.212, 29.215
	CP-140927


Justification
Usage monitoring control has been introduced into PCC since Rel-9 which provides the operator the capability to enforce dynamic policy decisions based on total network usage in real-time. It was enhanced under SAPP Work Item in Rel-11 to support usage monitoring for applications that are detected by the TDF/PCEF. The issues for the usage monitoring enhancement are studied in the FS_UMONC and some functions were standardized in Rel-12. During the FS_UMONC further study in Rel-13, it was concluded that the following requirements should be fulfilled within the existing PCC framework in Rel-13:
· Exclude Usage of a Service/Application from IP-CAN session/TDF session Usage
Objective 

This Work item aims to enhance the system to support the following functions as per related conclusions defined in the TR23.858:
· Exclude Usage of a Service/Application from IP-CAN session/TDF session Usage (key issue 3 in TR 23.858)
This Work item also aims at documenting in an informative Annex a solution for key issue 1 as concluded in TR 23.858 :

· How to monitor service usage in multiple monitoring groups.
2.35 Enhanced P-CSCF discovery using signalling for access to EPC via WLAN (ePCSCF_WLAN)

UID: 660030, WID in CP-140813

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660030
	Enhanced P-CSCF discovery using signalling for access to EPC via WLAN
	ePCSCF_WLAN
	1
	Rel-13
	C1
	Oct-14
	Mar-15
	100%
	Ericsson
	
	CP-140813

	660014
	CT1 aspects of Enhanced P-CSCF discovery using signalling for access to EPC via WLAN
	ePCSCF_WLAN
	2
	Rel-13
	C1
	Dec-14
	Mar-15
	100%
	Ericsson
	24.229, 24.302
	CP-140813

	660023
	CT4 aspects of Enhanced P-CSCF discovery using signalling for access to EPC via WLAN
	ePCSCF_WLAN
	2
	Rel-13
	C4
	Oct-14
	Mar-15
	100%
	Ericsson
	29.274, 29.275
	CP-140813


Justification
When UE uses EPC via WLAN to access IMS, 24.229 Annex R defines several methods for P-CSCF discovery. The existing methods for the P-CSCF discovery defined in 24.229 Annex R have disadvantages, in terms of functionality and performance.

It is advantageous to introduce a method for the P-CSCF discovery using the signalling for access to EPC via WLAN as:

1)
after the PDN connection is established, there is no need of additional round trip to communicate with DHCP server or DNS server deployed in the PDN of the P-CSCF.

2)
there is no need to deploy the DHCP server or the DNS server in the PDN of P-CSCF.

3)
solution is aligned with the P-CSCF discovery using protocol configuration option as used in 3GPP access.

4)
the P-CSCF addresses can be provided to the UE along with other IP parameters provided to the UE (e.g. IPv4 address).

5)
if the UE moves the PDN connection between WLAN and 3GPP access, the UE can be provided with the same set of the P-CSCF addresses upon each PDN connection move.

When the UE accesses EPC via WLAN connected using S2a, then means for transport of the P-CSCF addresses (using the protocol configuration options) are already specified in TS 24.302 and TS 24.244, but not used yet in the P-CSCF discovery procedures in TS 24.229 Annex R.

When the UE accesses EPC via WLAN connected using S2b, then 3GPP so far has not defined means for transport of the P-CSCF addresses. However, IETF works on IKEv2 configuration attributes in draft-gundavelli-ipsecme-3gpp-ims-options which could be used for transport of the P-CSCF addresses.

Objective
The objective of this work item is:

1)
to define means for transport of the P-CSCF addresses using signalling for access to EPC via WLAN connected using S2b; and
2)
extend the P-CSCF discovery procedures in TS 24.229 Annex R with an additional P-CSCF discovery method for the UE accessing EPC via WLAN connected using S2a and S2b. The additional P-CSCF discovery method would use the P-CSCF addresses provided using signalling for access to EPC via WLAN, i.e. provided:

A)
via the PCO for transport of the P-CSCF addresses passed using signalling for access to EPC via WLAN connected using S2a, as already specifed in eSaMOG-St3 WI; and

B)
via the means for transport of the P-CSCF addresses using signalling for access to EPC via WLAN connected using S2b, as defined by this WID.

Within the scope of this work item, care should be taken in the development of this work to maintain alignment of selection among discovered P-CSCFs with method II of Annex B and L of 24.229 in the same release.
2.36 P-CSCF Restoration Enhancements with WLAN (PCSCF_RES_WLAN)

UID: 660028, WID in CP-150275

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660028
	P-CSCF Restoration Enhancements with WLAN
	PCSCF_RES_WLAN
	1
	Rel-13
	C4
	Dec-14
	Dec-15
	100%
	Jean-Jacques Trottin, Alcatel-Lucent
	
	CP-150275

	660041
	CT1 aspects of P-CSCF Restoration Enhancements with WLAN
	PCSCF_RES_WLAN
	2
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	Jean-Jacques Trottin, Alcatel-Lucent
	24.302, 24.229, 24.244, 24.008
	CP-150275

	660040
	CT4 aspects of P-CSCF Restoration Enhancements with WLAN
	PCSCF_RES_WLAN
	2
	Rel-13
	C4
	Dec-14
	Dec-15
	100%
	Jean-Jacques Trottin, Alcatel-Lucent
	New 29.8xy, 23.380, 29.273, 29.274, 29.275, 23.008
	CP-150275


Justification
UEs may use EPC via WLAN to access IMS. Currently 3GPP TS 24.229 in Annex R.2.2.1C only specifies the keep-alive mechanism for P-CSCF restoration.

The PCSCF_RES Work item has studied and specified in Release 12 enhancements to the P-CSCF restoration procedure. The stage 2 is documented in 3GPP TS 23.380. For 3GPP accesses, it is defined a basic mechanism (tearing down the IMS PDN connection) and an extension avoiding the PDN disconnection, both applicable for the HSS based and the PCRF based solutions. 3GPP TS 23.380 also includes the support of the basic mechanism for WLAN access with the PCRF based solution.

There is the need to pursue the work regarding enhancements to P-CSCF restoration for UEs with an IMS PDN connection via trusted or untrusted WLAN accesses (S2a and S2b). The reasons are:

-
avoid massive signalling over the core and radio networks at P-CSCF failure;

-
improve reliability;

-
possible reuse of the failed P-CSCF when again available;

- 
avoid a continuous extra signalling of the keep-alive mechanism between the UEs and the P-CSCF, involving radio, WLAN and core network resources, and impacting battery consumption; 

- 
have an extension to avoid the IMS PDN disconnection;

-
ensure an harmonization with the P-CSCF restoration solutions supported for 3GPP accesses, and supported for WLAN accesses by the PCRF based solution.


GSMA in GSMA PRD IR.51 (IMS Over Wi-Fi) specification currently does not have statements about P-CSCF restoration but recommends the use of P-CSCF discovery on the basis of a PCO list of available P-CSCF addresses, which is also used in the enhanced P-CSCF restoration mechanism over 3GPP accesses. 

It is desirable to specify a homogeneous set of procedures covering P-CSCF discovery and P-CSCF restoration, for 3GPP and WLAN accesses to EPC.

Objective
The objective of the WI is to: 

- 
add a basic mechanism of P-CSCF restoration for the HSS based solution for UEs with an IMS PDN connection via trusted or untrusted WLAN accesses (S2a and S2b), similar to the one defined for 3GPP access. This can rely on the study in 3GPP TR 29.806 annex A.

-
dependent on the outcomes of the study phase, possibly add an extension avoiding the release of the IMS PDN connection, applicable to both PCRF based and HSS based solutions, by possibly reusing the information elements describing lists of available P-CSCFs addresses between the PGW and the UE as they will be defined in the ePCSCF_WLAN work item and by introducing relevant UE capabilities for the support of P-CSCF restoration procedures, these UE capabilities being defined per access type (trusted WLAN, untrusted WLAN). The impact to the UE shall be minimized and be common to the HSS based or PCRF based solutions. 

This work item covers both stage 2 and stage 3 work. An initial study phase will be done to describe potential solutions for trusted and untrusted WLAN accesses (S2a and S2b), including potential extensions of the PDN GW initiated bearer modification procedures to carry P-CSCF addresses to the UE.
Within the scope of this work item, care should be taken in the development of this work to maintain alignment of the new restoration mechanisms with the procedures specified in Release 12 for 3GPP accesses.
2.37 Mobile Equipment Identity signalling over WLAN (MEI_WLAN)

UID: 680012, WID in CP-150236

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680012
	Mobile Equipment Identity signalling over WLAN 
	MEI_WLAN
	1
	Rel-13
	C4
	Jun-15
	Sep-15
	100%
	Bruno Landais, Alcatel-Lucent
	24.244, 24.302, 29.273, 29.274, 29.275, 23.008
	CP-150236

	680039
	CT1 aspects of Mobile Equipment Identity signalling over WLAN
	MEI_WLAN
	2
	Rel-13
	C1
	Jun-15
	Sep-15
	100%
	Bruno Landais, Alcatel-Lucent
	24.244, 24.302
	CP-150236

	680040
	CT4 aspects of Mobile Equipment Identity signalling over WLAN
	MEI_WLAN
	2
	Rel-13
	C4
	Jun-15
	Sep-15
	100%
	Bruno Landais, Alcatel-Lucent
	29.273, 29.274, 29.275, 23.008
	CP-150236


Justification
For feature parity and consistency across 3GPP and WLAN accesses, the EPC should be able to retrieve, over the WLAN access, the Mobile Equipment Identity (i.e. IMEI) of UEs accessing the network via a trusted or untrusted WLAN access. 

This would provide support of the following functionalities for UEs accessing WLAN: 

1. Automatic Device Detection, i.e. 3GPP AAA Server reporting the IMEI to the HSS, e.g. to enable an automatic configuration of terminals by the operator for specific applications/services if so needed
2. Terminal specific behaviour in the network, e.g. for misbehaving UEs or UEs which need to be tracked by the network (for evaluation or other purposes)

3. Online and Offline Charging (storing the IMEI in CDRs) 

4. Lawful interception at the TWAN, ePDG and PGW

5. Management based trace activation/deactivation at PGW (see 3GPP TS 32.422 subclause 4.1.1.7)

6. IMEI checking, e.g. disallow WLAN access for stolen equipment or equipment of which the use in the PLMN cannot or no longer be tolerated for technical reasons.

Although the Mobile Equipment Identity can be signalled to IMS, this information is not available at the EPC, and the above functionalities need to be supported independently from the upper layer applications. 
Objective
This WI will define the signalling extensions required to convey to the EPC, over the WLAN access, the Mobile Equipment Identity, if available, of devices accessing a trusted or untrusted WLAN.

This will cover the following extensions:

1. Extensions to carry the IMEI from the UE to the 3GPP AAA Server, for trusted and untrusted WLAN 

2. Potential STa, SWm, SWx and S6b extensions to carry the IMEI between the TWAN/ePDG and the 3GPP AAA Server, and between the 3GPP AAA Server and the HSS

3. S2a and S2b extensions to carry the IMEI from the TWAN or ePDG to the PGW

The following aspects will not be covered as part of this work item:

4. IMEI checking (this would require the definition of a new interface to the EIR and thus stage 2 involvement)

5. Extensions for emergency calls over WLAN for unauthenticated UEs (will be handled in a future dedicated work item)
The Mobile Equipment Identity will be sent confidentiality protected over the WLAN access.

Signalling the IMEISV (as defined in TS 22.016) to the EPC will also be supported. 
This work will not affect existing network functionalities for devices that do not have an IMEI.
2.38 Authentication Signalling Improvements for WLAN (ASI_WLAN)

UID: 680041, WID in CP-150330

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680041
	Authentication Signalling Improvements for WLAN
	ASI_WLAN
	1
	Rel-13
	C1
	Jun-15
	Mar-16
	100%
	Youyang Yu
	24.302, 24.244
	CP-150330


Justification
In order to access EPC via WLAN, the UE will use authentication procedures based on EAP-AKA or EAP-AKA’ and it will be carried out seamlessly with no input required from the user. With more and more devices supporting WLAN access, various applications (e.g., voice over WLAN (VoWi-Fi)) request WLAN access as the preferred option. However, in some conditions, the authentication procedures may fail, for example, when the UE accesses WLAN deployed by the VPLMN which the UE is not allowed to roam into or the UE is not allowed to use the APN which was requested. In such cases, the UE’s repeated authentication attempts to the same WLAN or the same APN do not solve the problem. Based on the current specification, as the UE cannot know the exact failure cause, it can result in large and frequent authentication signalling towards operator’s mobile network and unlimited retry behavior after authentication failure. This severely wastes the network resources as well as drains the battery of devices.
Objective
The objective of this work item is to improve the performance of the system for effective handling of device’s behavior on authentication procedures, according to existing or new cause value sent by the network. 
The objectives of this work item include:
1. For untrusted WLAN access, extend EAP-AKA, and maybe IKEv2 if necessary protocol to support the authentication failure scenarios defined in 3GPP TS 29.273, such as user unknown, no non3GPP user subscription data, no APN subscription and roaming or RAT type not allowed scenarios. 
2. For trusted WLAN access, extend the EAP-AKA’ and WLCP protocol to support the authentication and authorization failure scenario defined in 3GPP TS 29.273, such as user unknown, no non 3GPP user subscription data, no APN subscription and roaming or RAT type not allowed scenarios. 
3. To specify the device’s behaviour upon receipt of some reject cause values to avoid unnecessary signalling to the network. 
Stage 3 changes that require stage 2 changes are out of scope of this work item.
2.39 Stage-3 SAE Protocol Development - Phase 4 (SAES4)

UID: 660016, WID in CP-140814

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660016
	Stage-3 SAE Protocol Development - Phase 4
	SAES4
	1
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	23.12, 24.008, 24.167, 24.229, 24.301, 24.302, 24.303, 24.304, 24.305, 24.312, 29.018, 29.118
	CP-140814

	670037
	SAE Protocol Development (Stage 3) - Phase 4
	SAES4
	2
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	
	CP-140814

	670038
	CS Fallback in EPS - Phase 4
	SAES4-CSFB
	2
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	
	CP-140814

	670039
	SAE for support for non-3GPP accesses - Phase 4
	SAES4-non3GPP
	2
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	
	CP-140814


Justification
In Release 8, LTE was added as an access technology. The feature set in Release 8 provides a basis for EPS support. At Release 9, 10, 11 and 12 further work was identified. At Release 13 the need for other new capabilities is being identified.
Objective
There may be technical improvements and enhancements to EPS, not of sufficient significance to be normally covered by a work item, that can be dealt with by this work item. 

The scope of the work also includes:

1. Such changes relating to SAE involved in CS fallback (including SGs enhancements) or CS fallback to 1x (A separate acronym is requested for this set of work "SAES4-CSFB").

2. Impact on GPRS relating to interworking with LTE.

Changes relating to the support of EPC on non-3GPP accesses are covered on the separate acronym "SAES4-non3GPP"

The work does not cover PS domain enhancements where parallel changes are identified to both EPS and GPRS.

The work also does not cover changes to home Node B and home eNode B.

The work also does not cover changes or enhancements to functionality related to machine-type communications (MTC).

The work item is not a substitute for issues where a feature has already been created by other WG (a separate building block should be created for that WID), or for work involving significant changes over multiple CRs in CT1 (where a separate feature WID should be created).
2.40 Interworking solution for Called IN number and original called IN number ISUP parameters (INNB_IW)

UID: 660034, WID in CP-140928

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660034
	Interworking solution for Called IN number and original called IN number ISUP parameters 
	INNB_IW
	1
	Rel-13
	C1, C3
	Dec-14
	Mar-15
	74%
	Orange
	
	CP-140928

	660036
	(IETF) CT1 part of Interworking solution for Called IN number and original called IN number ISUP parameters
	INNB_IW
	2
	Rel-13
	C1-IETF
	Dec-14
	Mar-15
	0%
	Orange
	draft-mohali-dispatch-cause-for-service-number
	CP-140928

	660021
	CT3 aspects of Interworking solution for Called IN number and original called IN number ISUP parameters 
	INNB_IW
	2
	Rel-13
	C3
	Dec-14
	Mar-15
	100%
	Orange
	
	CP-140928


Justification
In PSTN/ISDN, the called IN number and original called IN number parameters defined as optional parameters in ITU-T Q.763 can be populated in an ISUP message when number translation is performed for services (e.g. freephone, premium rate number). These ISUP parameters are used for delivering the history information of the original destination number(s) to the terminating side, where the original destination number(s) is required in order to enable an expected service.
On the other hand, in IMS network, the history information of the original destination identity(ies) can be populated in the History-Info header field with the optional "mp" header field parameter, when a number translation equivalent to that of PSTN is performed for a service at the application server (AS).
However, it is impossible to deliver the original destination number between IMS network and PSTN/ISDN according to the current TS 29.163, where no interworking procedure for the corresponding parameters at the MGCF is specified. Then, the services commonly provided in both IMS network and PSTN/ISDN (e.g. freephone) cannot be interworked between these networks. In the current TS 29.163, only the call diversion service uses the History-Info header field.

Objective
The objective of this work item is to have a new interworking procedure for the ISUP "Called IN number" and "Original called IN number" parameters. 
Depending on the final solution, this work will possibly have impact on interworking at II-NNI. The ability for an AS to populate the original destination identity into the History-Info when it is an access service number that has been translated and for a UA to use this information to identify the requested service number will also be studied. 
However, if the retained solution is based on a protocol extension, it will be required to first have CT1 mentioning this extension in TS 24.229 before being referenced in other 3GPP specifications.
One possible encoding solution would be to adopt a new value for the cause URI parameter as proposed in the new Internet-Draft http://tools.ietf.org/html/draft-mohali-cause-for-services-00 to finally have a similar behaviour as for call forwarding reasons in CDIV service.
The work item results in the actions to be taken for the related specifications: TS 29.163, TS 29.165 and TS 24.229.
2.41 Warning Status Report in EPS (WSR_EPS)

UID: 660042, WID in CP-150792

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660042
	Warning Status Report in EPS
	WSR_EPS
	1
	Rel-13
	C4
	Dec-14
	Sep-15
	100%
	one2many
	
	CP-150792

	660015
	CT1 aspects of Warning Status Report in EPS
	WSR_EPS
	2
	Rel-13
	C1
	Dec-14
	Sep-15
	100%
	one2many
	New TR 23.712
	CP-150792

	660029
	CT4 aspects of Warning Status Report in EPS
	WSR_EPS
	2
	Rel-13
	C4
	Dec-14
	Sep-15
	100%
	one2many
	
	CP-150792


Justification
Message originators (mobile network operators as well as government authorities that want to broadcast Public Warning Messages) require knowing if warning the population is likely to be successful, or if alternative means of warning citizens need to be considered. Mobile operators require knowing if they fulfil the service requirements and have actually broadcasted Warning Messages to citizens.

Currently a Warning Message expires after the requested number of repetitions has been completed and there is no reporting about the success or failure of broadcast.

Secondly, there needs to be a capability for reporting on the availability of cells for Warning Message Delivery.
Objective
The objective of the work is to enhance the reporting capabilities of Warning Message Delivery in LTE.
It was concluded in 3GPP TR 23.712 to specify a new Failure Indication procedure which enables the CBC to know the status of the cells and report accordingly. 
2.42 Shared Data Update for Multiple Subscriber (SHARED_SubData_UPD)

UID: 660026, WID in CP-150013

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660026
	Shared Data Update for Multiple Subscriber
	SHARED_SubData_UPD
	1
	Rel-13
	C4
	Dec-14
	Dec-14
	100%
	Huawei, Susan Shi
	29.328, 29.364
	CP-150013


Justification
The Study on Shared Data for Multiple Subscribers (FS_SHARED_SubData_UPD), as described in the TR 29.854, analyses scenarios and existing mechanisms for updates on subscriber data shared by multiple subscribers within 3GPP system, and provides corresponding recommendation and conclusion for CS/PS/EPS/IMS respectively.
The TR concludes to continue the normative work on the following aspects:

· Introduce a kind of dummy subscriber and store the dummy subscriber identities as repository data of the subscribers who share the service data stored with the dummy subscribers for subscription data update shared by multiple subscribers stored in the IMS AS.
Objective
The aim of this work item is to define mechanisms for update of subscriber data shared by multiple subscribers according to the conclusion as described in the justification part. 
2.43 IMS Stage-3 IETF Protocol Alignment (IMSProtoc7)

UID: 660017, WID in CP-140815

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660017
	IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	1
	Rel-13
	C1
	Dec-14
	Jun-17
	70%
	Alcatel-Lucent
	23.218, 24.998, 24.930
	CP-140815

	670096
	CT1 aspects of IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	2
	Rel-13
	C1
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	CP-140815

	720059
	(IETF) CT1 aspects of IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	2
	Rel-13
	C1
	Jun-16
	Jun-17
	10%
	Alcatel-Lucent
	draft-ietf-mmusic-dtls-sdp, draft-ietf-mmusic-4572-update
	CP-140815

	670097
	CT3 aspects of IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	2
	Rel-13
	C3
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	CP-140815


Justification
In Release 5, the IMS was defined to support IP Multimedia services. The feature set in Release 5 provides a basis for IP Multimedia support. At Release 6, 7, 8, 9, 10, 11 and 12 further work was identified. At Release 13 the need for other new capabilities is being identified, and there is still significant ongoing work in IETF that should be documented in relation to its impact on IMS.

In general this work item is about maintaining alignment of the development of the SIP used in IMS with that currently defined by IETF. Such changes are principally the end-to-end or end-to-application support of information without necessarily the need for other core network developments (such as interworking), and go beneath the level of detail of what is required from the stage 1 and stage 2 descriptions. 

Having said that, there may be minor stage 1 and stage 2 enhancements produced under TEI13, or minor stage 1/stage 2 requirements coming from 3GPP2, OMA or ETSI E2NA that could be further developed at stage 3 under this work item.
Objective
The areas to be considered are:

1. Ensure protocol alignment between 3GPP Stage 3 IMS work and IETF. Review of existing and future capabilities provided in SIP by IETF, and provide documentation as whether these capabilities are supported in the IM CN subsystem or not.
In addition to the above listed items, there may be minor technical improvements and enhancements to IMS, not of sufficient significance to be normally covered by a work item, that can be dealt with by this work item. The scope of this WID is protocol alignment, and those capabilities that may lead to new or enhanced IMS applications are not dealt with as part of this WID.

The changes are limited to SIP and SDP related issues.

2.44 Retry restriction for Improving System Efficiency (RISE)

UID: 670013, WID in CP-150495

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670013
	Retry restriction for Improving System Efficiency
	RISE
	1
	Rel-13
	C1
	Mar-15
	Dec-15
	100%
	Huawei, Lin Shu
	
	CP-150495


Justification
In Release 12, Signalling Improvements for Network Efficiency (SINE) work was produced in order to improve the performance of existing stage 3 protocols for effective handling of device’s behaviour. 
The retry restriction on device’s behaviour was a main part of SINE work. The aggressive and unlimited retry from devices (especially, e.g. from smart phones) will severely wastes the network resources as well as drains the battery of devices. However, not all raised retry restriction issues have been agreed and implemented due to lack of time. Notably, the solution suffers from, for example, the following limitations:

-
The retry restriction issues were indentified in cases of rejection happened when the UE registers to a new PLMN which is in the list of equivalent PLMN. 
-
The retry restriction issues were indentified in cases of rejection happened when the UE registers to a new PLMN which is not in the list of equivalent PLMN.
Objective
The scope of this work item includes:
4. To analyze identified retry restriction issues not resolved in Rel-12, including retry restriction issues happened when the UE registers to a new PLMN which is in the list of equivalent PLMN, or not in the list of equivalent PLMN.
5. To specify the device’s behaviour upon receipt of specific NAS reject cause values during the MBMS context activation procedure to which the current 3GPP specifications leave “too much freedom” for device implementations. This freedom may open the door for the UE to repeatedly request MBMS context activation to the same APN.
6. To provide potential solutions to above identified retry restriction issues.
Stage 3 changes that require stage 2 changes are out of scope of this work item. The enhancements on network congestion control and CS fallback are also out of scope of this work item.
For retry restriction issues happened when the UE registers to a new PLMN which is not in the list of equivalent PLMN, if the solution evaluated as impact other stage 3 WGs, then the objective needs to be re-assessed.
2.45 H.248 Aspects of WebRTC Data Channel on IMS Access Gateway (WebRTCH248DC)

UID: 670020, WID in CP-150185

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670020
	H.248 Aspects of WebRTC Data Channel on IMS Access Gateway
	WebRTCH248DC
	1
	Rel-13
	C4
	Mar-15
	Mar-16
	100%
	China Mobile, Xiaoning Du
	23.334
	CP-150185

	670001
	CT4 Aspect of H.248 Aspects of WebRTC Data Channel on IMS Access Gateway
	WebRTCH248DC
	2
	Rel-13
	C4
	Mar-15
	Mar-16
	100%
	China Mobile, Xiaoning Du. ES in 639
	23.334
	CP-150185


Justification
The RTCWEB group in the IETF and the WEBRTC group in W3C are specifying a browser based client to support communication services. The work may be summarised as in this extract from the IETF RTCWEB charter:
There are a number of proprietary implementations that provide direct 
interactive rich communication using audio, video, collaboration, 
games, etc. between two peers' web-browsers. These are not 
interoperable, as they require non-standard extensions or plugins to 
work. There is a desire to standardize the basis for such 
communication so that interoperable communication can be established 
between any compatible browsers. The goal is to enable innovation on 
top of a set of basic components. One core component is to enable 
real-time media like audio and video, a second is to enable data 
transfer directly between clients. 

In order for WebRTC client to have access to 3GPP IMS, interoperability between IMS and the WebRTC client is needed. Therefore, IMS enhancements are needed to support this interoperability.

NOTE:
The terms WebRTC and RTCWEB tend to be used fairly interchangeably in the industry. For the purposes of this document we are using WebRTC.

The Release 12 IMS_WebRTC work item has specified the protocol aspects for WebRTC client access to IMS services to fulfil the stage 2 requirements over W2, W3 and Iq reference points. The gateway control of IMS WebRTC data channels for Release 12 has not been specified due to the dependency on work that is needed in other standardisation bodies (ITU-T and IETF).
Objective
The objective is to specify the gateway control of IMS WebRTC data channels on IMS-ALG/IMS-AGW, including:
-
handling of SCTP association for multiple data channels;
-
binding of multiple WebRTC data applications (e.g. MSRP, BFCP, etc), multiple SCTP streams (data channels) and consequently multiple H.248 Streams;
-
DCEP (Data Channel Establishment Protocol) support; and
-
transport interworking of data channels between WebRTC client and IMS.
2.46 Continuation of the Overload Control for PCC based Diameter applications (cDOCME_PCC)

UID: 670021, WID in CP-150194

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670021
	Continuation of the Overload Control for PCC based Diameter applications 
	cDOCME_PCC
	1
	Rel-13
	C3
	Mar-15
	Dec-15
	100%
	ZTE, Zhou Xiaoyun
	29.212, 29.215, 29.219, 29.217
	CP-150194


Justification
Potential enhancement of Diameter based protocols and existing Diameter applications have been investigated to support the overload control mechanism in 3GPP core networks. The study on Diameter Overload Control mechanisms (FS_DOCME, 3GPP TR 29.809) has recommended using the solution (Diameter Overload Indication Conveyance) as defined in the IETF Draft draft-ietf-dime-ovli-02 as the basis of overload control for 3GPP Diameter applications. Specific complements will be defined per Diameter application. The conclusion of the study FS_DOCME has an impact on Policy and Charging Control (PCC), for which CT3 is responsible. In Rel-12, Gx, Gxx, Sd and Rx interfaces have been enhanced to support the overload control and the impacts on Diameter Routing Agent (DRA) routing were also considered in the overload control mechanism. Currently, the S15, S9, S9a, Sy and Np interfaces have not been specified to support the overload control yet. 

NOTE:
Based on the operator policy, the overload control can be applied for the roaming case.
Objective
The objective of this work item is to specify overload control mechanisms for S15, S9, S9a, Sy and Np interfaces based on the conclusion of the Study Item FS_DOCME. 
2.47 Review of dedicated 3GPP UICC features (Red_UCe)

UID: 670026, WID in CP-150152

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670026
	Review of dedicated 3GPP UICC features
	Red_UCe
	1
	Rel-13
	C6
	Mar-15
	Dec-15
	100%
	Blackberry, Adrian Buckley
	31.102, 31.111, 31.121, 31.124
	CP-150152


Justification
Claiming support for a given release of 3GPP translates into the requirement to support all the mandatory features specified for that release. This requirement is often found to be a superset of the requirements actually expressed by the customers for 3GPP devices. This relates in particular to some of the mandatory features specified for USIM, ISIM and the related Toolkit aspects (respectively found in TS 31.102, TS 31.103 and TS 31.111), as it appears that there is no intent to use some of those mandatory features in the field.

With a view to best address their customer's requirements, the ME manufacturers tailor their implementation to the actual requirements expressed and to their understanding of which features are found to be used in the field. The current set of CT6 specifications does not allow for such profiling of features.
A review of the features and their mandatory/optional support in the light of actual use or demand in the field was conducted, and the technical report in 3GPP TR 31.901 was approved at CT#66. The TR reported the justification for the support of features identified as not being implemented or required (e.g. from SA1 requirements) based on input from PTCRB, GCF and member contributions. The report recommended that the features identified in the report be made optional. 
Objective
Define the technical solutions based on the recommendations listed in 3GPP TR 31.901. 
2.48 Controlling IMS Media Plane with SDP Capability (SDPCN_IMS)

UID: 680014, WID in CP-150238

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680014
	Controlling IMS Media Plane with SDP Capability
	SDPCN_IMS
	1
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	Weiwei(Tommy) Yang, Huawei. ES in 640
	23.334, 29.334, 29.162, 29.238, 23.333, 29.333, 29.163, 29.332, 29.292, 29.232, 29.235
	CP-150238

	680042
	CT3 aspects of Controlling IMS Media Plane with SDP Capability
	SDPCN_IMS
	2
	Rel-13
	C3
	Jun-15
	Mar-16
	100%
	Weiwei(Tommy) Yang, Huawei. ES in 640
	29.162, 29.163, 29.292, 29.235
	CP-150238

	680043
	CT4 aspects of Controlling IMS Media Plane with SDP Capability
	SDPCN_IMS
	2
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	Weiwei(Tommy) Yang, Huawei. ES in 640
	23.334, 29.334, 29.238, 23.333, 29.333, 29.332, 29.232
	CP-150238


Justification
The SDP capability negotiation, as defined in IETF RFC 5939, enables SDP to provide limited support for indicating capabilities and their associated potential configurations, and negotiate the use of those potential configurations as actual configurations. The SDP media capabilities negotiation, as defined in IETF RFC 6871, extends the SDP capabilities negotiation mechanism by defining media capabilities that can be used to negotiate media types and their associated parameters.
Support of SDP capability negotiation has been added in 3GPP specifications of TS 24.229 (v8.4.0 on), TS 26.114 (v7.6.0 on) and TS 24.292 (release 8 on), and support of SDP media capabilities negotiation has been added in 3GPP TS 24.229 (v8.11.0 on), for ICS and other features when negotiating capabilities in SDP is needed, e.g. what RTP profile (RTP/AVP or RTP/AVPF) is used. In 3GPP TS 26.114, the procedures for MTSI MGW, e.g. MRFP and IM-MGW, are described.
However, these requirements have not been addressed in any of the 3GPP profiles for IMS media plane entities (such as Ix profile for IBCF and TrGW, and Iq profile for IMS-ALG and IMS-AGW) up to now.

It is expected that ITU-T H.248.80 "Gateway control protocol: Usage of the revised SDP offer / answer model with H.248" can be used to support SDP capability negotiation.
Objective
The objective is to specify the controlling procedures for IMS media plane when using SDP capability negotiation and/or SDP media capabilities negotiation in accordance with related procedures defined in TS 24.229, TS 26.114 and TS 24.292.
2.49 (SA66: on hold) Co-ordinated packet data network gateway (P-GW) change for SIPTO (CSIPTO)

UID: 640044, WID in SP-140509

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640044
	(SA66: on hold) Co-ordinated packet data network gateway (P-GW) change for SIPTO
	CSIPTO
	1
	Rel-13
	S1
	Jun-14
	Sep-14
	100%
	Intel
	22.101
	SP-140509

	660012
	Stage 1 for Co-ordinated packet data network gateway (P-GW) change for SIPTO
	CSIPTO-ST1
	2
	Rel-13
	S1
	Jun-14
	Sep-14
	100%
	Intel
	22.101
	SP-140509


Justification
Small cells (such as Home eNB) are gaining momentum in the marketplace. SIPTO is a key feature to enable local breakout of traffic from a small cell.

The Selective IP Traffic Offload (SIPTO) feature defined in 3GPP Rel-10 specifications allows the operator to streamline an established PDN connection by re-assigning a new PDN Gateway that is geographically closer to the current UE location. P-GW relocation implies a change in IP address, which means that performing SIPTO may disrupt any ongoing services. This is acknowledged in a NOTE in TS 23.401 (“If either of the above procedures for GW relocation are initiated while the UE has active applications, it may cause disruption of services that are affected if the IP address changes.”).

A recently agreed CR (23.401 CR2584 in S2-132879) attempted to correct this issue by basically recommending that the SIPTO operation should not be performed for UEs in Connected mode (“It shall be possible to configure the MME to deactivate a PDN connection, for P-GW relocation due to SIPTO above RAN, only when UE is in ECM-IDLE mode or during a Tracking Area Update procedure without established RAB(s).”). While this CR is certainly an improvement compared to the previous situation of blindly performed SIPTO, it still does not address the real issue – namely – smooth PDN gateway relocation for UEs with IP flows that require IP address preservation (e.g. long conference call, large file transfers, etc.).

With the introduction of SIPTO at the Local Network (SIPTO@LN) feature, the PDN Gateway (alias Local Gateway) is moved even further towards the network edge and in the extreme case can even be collocated with the eNodeB. While this leads to an extremely “flat” architecture, in the sense that IP traffic can be broken out as close to the network edge as possible, the frequency of service disruptions due to SIPTO is likely to increase because of the much smaller “coverage” of the Local Gateway.

Effect of IP address change on a flow depends on whether the flow requires IP address preservation or not:

· For flows that do not require IP address preservation (e.g. web browsing) the user may not notice anything, or in the worst-case may have to briefly interact with the user interface (e.g. by clicking again on the web page link following a “network connection lost” error);

· It is for flows that require IP address preservation, the effect can be detrimental (e.g. the user, ejected from the conference, has to re-dial the bridge number, enter password, etc.; similar applies to VPN traffic).

In order to avoid service disruption, coordination between the UE and the network before the SIPTO execution may be desirable. For example, for supporting applications requiring IP address preservation, the UE may be able to pro-actively move the flow to a new IP address (i.e. on a new PDN connection) before the previous IP address (i.e. old PDN connection) is removed. 
Based on end-user preferences and to benefit from the UE knowledge of established IP flow type, the network could consider the end-user expectation regarding local P-GW change in case of SIPTO use. 
Objective
The SA1 objective is to define system requirements for coordinated selective IP traffic offload that minimises service disruption by taking into account UE’s knowledge of the IP flow characteristics (e.g. requiring IP address preservation or not). This includes:

· the ability to establish a second PDN connection to the same PDN, without releasing the existing PDN connection, and temporarily keep both PDN connections until all traffic is consolidated on only one PDN connection.
· the ability to establish and simultaneously use two PDN connections with the same PDN, one with and one without IP address preservation, so that IP flows can be bound to matching PDN connections based on their characteristics.
The security of the network shall not be compromised by the introduction of such feature.

This feature should aim at minimizing impact on existing system entities.

This feature should aim at re-using existing standardized functionality as much as possible.
2.50 Enhanced CS Fallback (CSFB) (eCSFB)

UID: 640051, WID in SP-140579

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640051
	Enhanced CS Fallback (CSFB)
	eCSFB
	1
	Rel-13
	S2, S3
	Jun-14
	Mar-15
	100%
	China Unicom
	Stage 2
	SP-140579

	640151
	TR for Enhanced CS Fallback (CSFB)
	eCSFB
	2
	Rel-13
	S2
	Jun-14
	Dec-14
	100%
	China Unicom
	New TR 23.772
	SP-140579


Justification
CS Fallback (CSFB) plays still an important role in deployed LTE networks. Compared to a native call starting in 2G or 3G CS domain, CSFB has longer call setup times. Increased call setup times can be observed in both LTE->UMTS and LTE->GSM CSFB, especially if the already standardized solutions (e.g. RIM) to optimize the call setup times are not possible to deploy, e.g., due to impact on both GERAN and E-UTRAN.
Since some operators expect that CSFB will continue to play an important role for some time to come, there is interest in reducing the CSFB call setup times. 
It is SA3’s responsibility to evaluate if the proposed optimizations are acceptable from security point of view. 
Objective
SA2 objectives:

Investigate and describe how the CSFB procedures can be enhanced or improved for shortening CSFB call setup time (e.g., by reusing existing operations, it may be possible to enhance CSFB call setup delay for SRVCC capable devices ).

Any adopted enhancements from this WID shall not affect CSFB for UEs to which the enhancements are not applicable.
Normative work will proceed only based on agreement conclusion during the TR phase.

CSFB enhancements must be designed using existing UE operations. 
SA3 objectives:
Evaluate the alternative solutions of eCSFB from security perspective and ensure acceptable level of security. 

2.51 SRVCC Enhancements for Transcoding Avoidance (SETA)

UID: 650025, WID in SP-140436

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650025
	SRVCC Enhancements for Transcoding Avoidance
	SETA
	1
	Rel-13
	S2
	Sep-14
	Jun-15
	100%
	Ericsson
	Stage 2
	SP-140436

	650125
	TR for SRVCC Enhancements for Transcoding Avoidance
	SETA-SA2TR
	2
	Rel-13
	S2
	Sep-14
	Mar-15
	100%
	Ericsson
	New TR 23.7xy
	SP-140436


Justification
The SRVCC procedure as specified may cause additional transcoding between target radio leg and ATGW even though in theory it would be possible to avoid it. As a result, the SRVCC procedures may add one more transcoding point for the call, and thereby degrade the quality of the ongoing call

Transcoder free operation (TrFO) is always desirable to achieve good voice quality. Furthermore (TrFO) preserves network resources. 
Transcoder free Operation is especially important for HD Voice. 

And while it is possible for the ATCF to renegotiate with the remote end any random Target RAN Codec selected by the CS network at call transfer based on the current procedure, this may extend the perceived time it will take to conclude the call transfer and the speech interruption that might result due to the time the negotiation will take. 

Objective
The objectives of this work item is to enhance the chances for an end-to-end transcoder free operation (TrFo) where possible, and/ or ensure that the proper CS radio resources are reserved for optimal RAN codec. 
The above objective should minimize the impact on set-up delays. 

The work will first provide use cases/scenarios to be addressed and then conclusion is to be reached from the study regarding normative work. 

This work should also address the transcoder free operations of EVS codecs during SRVCC that are not covered by Rel-12.

2.52 Base Station (BS) RF requirements for Active Antenna System (AAS) (AAS_BS_LTE_UTRA)

UID: 590030, WID in RP-130373

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	590030
	Base Station (BS) RF requirements for Active Antenna System (AAS)
	AAS_BS_LTE_UTRA
	1
	Rel-13
	R4
	Mar-13
	Sep-16
	97%
	Huawei
	UTRA, LTE, GERAN
	RP-130373

	590130
	Core part: Base Station (BS) RF requirements for Active Antenna System (AAS)
	AAS_BS_LTE_UTRA-Core
	2
	Rel-13
	R4
	Mar-13
	Mar-16
	100%
	Huawei
	New TS 37.142 (AAS BS Tx & Rx), New TR 37.842, 37.114, 37.145-1, 37.145-2
	RP-160188

	590230
	Perf. part: Base Station (BS) RF requirements for Active Antenna System (AAS)
	AAS_BS_LTE_UTRA-Perf
	2
	Rel-13
	R4
	Mar-13
	Sep-16
	95%
	Huawei
	New TS 37.1xy (AAS BS conformance testing)
	RP-160188


Justification
See the justifications in the feature work item.
Objective
This is the core work item to specify the BS core RF requirements for AAS.
The work item will develop and specify the core requirements for AAS Base Stations according to the following steps:
In the first step:
· Further evaluation of the spatial effects of multiple-column AAS BS on coexistence performance. 
· Further evaluation of the spatial variation of other RF characteristics which may be impacted by antenna characteristics. It may be necessary to evaluate these characteristics on a requirement by requirement basis. 
· Defining a set of representative deployment scenarios, as necessary to support the evaluations.

· Specifying each of the core requirements by means of either radiated requirements or requirements at the transceiver array boundary to ensure necessary coexistence.. A decision on the requirement reference point shall be based on concluding that radiated spatial effects that are understood to have impact on core requirements can be captured at that particular reference point. 
· Defining transformations from the requirement point to the test point where necessary and possible.
· In the secondary step, based on and using the outputs of the first step above:
· Development of application independent core requirements which ensure co-existence in generic applications. It may be necessary to evaluate detailed approaches on a requirement by requirement basis.
All the existing features and the on-going features, such as carrier aggregation, operations in non-contiguous, operations in multiple-band, will be covered in the specifications for AAS BS.
Existing BS core RF specifications will remain and be applicable within their current scope.
2.52.1 Core part: Base Station (BS) RF requirements for Active Antenna System (AAS) (AAS_BS_LTE_UTRA-Core)

UID: 590130, WID in RP-160188

Justification
The feasibility study of specifying the necessary BS requirements for AAS was completed in RAN #59. The study resulted in the following findings:
•
An examination of relevant international regulations revealed little guidance regarding the specifications that are explicitly applicable to AAS. 

•
An analysis of AAS RF transmission observes that undesired emissions from different transmitters will not be perfectly correlated. The uncorrelated parts of the undesired emissions will not be radiated in the same pattern as emissions which are correlated between different transmitters. This effect was studied in simulations of the spatial distribution of the Adjacent Channel Leakage Ratio (ACLR). Simulation results indicated that for the specific scenarios (an application with fixed beam pattern by a single column AAS) studied, ACLR of 45dB per transceiver is sufficient to fulfil the co-existence studies as detailed in TR36.942 and TR25.942. These simulations estimate the mean and 5th percentile throughput impact, while future simulations may consider and study the impact of the spatial distribution of ACLR on the spatial distribution of throughput.

•
As an example of receiver impacts, the in-band blocking was simulated and analyzed for AAS BS. The results of a single column AAS model observed that the power level presented for each individual receiver of an AAS system was similar to the in-band blocking power level presented to a conventional BS receiver as a result of the difference in antenna gain and directivity between an antenna array and a single element or sub-array of the AAS antenna array. 

•
Existing RF requirements (in which some of the requirements are derived based the reference antennas) may be inadequate to ensure coexistence for unique AAS applications which may be difficult or impossible to support by conventional base stations. Examples of such applications include beam steering in elevation, azimuth or combinations of both. 

•
Two potential approaches for reference point definition were identified for requirements: radiated requirements and requirements at the transceiver array boundary. Requirements should be specified at only one reference point. The SI did not reach consensus on the default reference point.

•
The point of testing may differ from the requirement reference point; one example is a requirement may be specified in the far field but tested at the transceiver array boundary with an appropriate transformation, and vice versa. 

Based on the study results of the AAS study item, it is necessary and feasible to specify the RF requirements for AAS BS.

As the AAS BS will result in a new specification with different architecture description and test reference points it is necessary to also specify a new EMC requirement.
Objective
This is a parent work item to specify the BS RF requirements for AAS BS covering single RAT capable BS supporting UTRA or E-UTRA, and multi-RAT capable BS operating in Band Category 1 and Band Category 3 for Wide Area and Medium Range, and Local Area coverage to ensure necessary coexistence.

NOTE: Wide Area BS will be prioritized.

The new specification for AAS will take a similar approach as in line with outcome of the on-going Study Item on new Base Station specification structure, taking into account the regulatory framework in different regions. 

It is composed of the following work tasks:

 a) Core RF requirements in newly created AAS BS specifications.

 b) Conformance testing requirements in newly created AAS BS specifications, derived from the core RF requirements, and demodulation testing requirements.
4.1
Objective of Core part WI
This is the core work item to specify the BS core RF requirements for AAS.

The work item will develop and specify the core requirements for AAS Base Stations according to the following steps:

In the first step:

· Further evaluation of the spatial effects of multiple-column AAS BS on coexistence performance. 
· Further evaluation of the spatial variation of other RF characteristics which may be impacted by antenna characteristics. It may be necessary to evaluate these characteristics on a requirement by requirement basis. Defining a set of representative deployment scenarios, as necessary to support the evaluations.
•
Specifying each of the core requirements by means of either radiated requirements or requirements at the transceiver array boundary to ensure necessary coexistence.. A decision on the requirement reference point shall be based on concluding that radiated spatial effects that are understood to have impact on core requirements can be captured at that particular reference point. 

•
Defining transformations from the requirement point to the test point where necessary and possible.

In the secondary step, based on and using the outputs of the first step above:

· Development of application independent core requirements which ensure co-existence in generic applications. It may be necessary to evaluate detailed approaches on a requirement by requirement basis.
· Develop a related EMC technical specification suitable for the AAS BS.
All the existing features and the on-going features, such as carrier aggregation, operations in non-contiguous, operations in multiple-band, will be covered in the specifications for AAS BS.

Existing BS core RF specifications will remain and be applicable within their current scope.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective is to develop AAS base station test configurations and specification of the conformance test requirements corresponding to the core requirements. Meeting this objective may include development of demodulation test requirements for AAS base station.
Multiple testing approaches may be developed where necessary and possible to support AAS implementations with access to the transceiver array boundary, as well as AAS implementations without access to the transceiver array boundary. At least one measurement setup will be developed for each requirement. Measurement approaches must demonstrate that they are able to verify the specified core requirements and capture radiated spatial aspects identified as relevant.

Test methodologies are to be discussed in parallel with core requirements to guide the decision on the requirement point and of transformations from requirement point to testing point as needed.

LTE UE Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) and UTRA Hand Phantom related UE TRP and TRS Requirements (LTE_UTRA_TRP_TRS)

UID: 580037, WID in RP-130703

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	580037
	LTE UE Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) and UTRA Hand Phantom related UE TRP and TRS Requirements
	LTE_UTRA_TRP_TRS
	1
	Rel-13
	R4, R5
	Dec-12
	Dec-16
	60%
	Nokia
	UTRA, LTE
	RP-130703

	630011
	Test part: LTE UE TRP and TRS and UTRA Hand Phantom
	LTE_UTRA_TRP_TRS-UEConTest
	2
	Rel-13
	R5
	Mar-14
	Sep-16
	75%
	ZTE
	New TS 37.544 
	RP-150070


Justification
LTE UE Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology was finalized in TR 37.902 in RAN#57 in September 2012. Number of commercial LTE network deployments and commercial LTE devices is already quite significant and these numbers are increasing. Therefore, the need for UE requirements for LTE TRP and TRS is also becoming important in order to ensure good LTE system and device performance when the number of devices in the networks are increasing. 
Also UTRA UE OTA test methodology with hand phantoms (including test method for speech mode with head and hand phantoms and test method for data mode with hand phantoms) was finalized in RAN#57. The UTRA UE OTA TRP and TRS requirements for these newly added test methods are still missing. 
Objective
The objective is to define UE LTE TRP and TRS minimum requirements both for LTE FDD and TDD UEs based on the TRP and TRS test methodology defined in TR 37.902 and update UTRA TRP and TRS requirements for hand phantom based test methods defined in TR 25.914. 
Detailed work tasks include:

LTE (Phase 1, Until RAN4#69)

1. Until RAN4#66: Discuss and agree a plan for LTE TRP and TRS measurements including test set up, device type etc. 

· The requirement development is initiated for different devices types in the following order for ensuring focus for the work: 

· Smartphone type of devices

· LEE (Laptop Embedded Equipment) (Start of discussion in RAN4#68bis)

· LME (Laptop Mounted Equipment) (Start of discussion in RAN4#68bis)
· The requirement development is addressed for different test methods in case of smartphones
· Head and Hand phantom based test method for speech mode

· Hand phantom only based test method for data browsing

· It is also recommended that the work is started for frequency bands for which there are commercial devices in order to enable measurements 

2. Until RAN4#68: Present LTE TRP and TRS measurement data 

3. Until RAN4#68: Address principles for setting LTE TRP and TRS UE requirements

4. Until RAN4#69: Define LTE TRP and TRS requirements for LTE FDD and TDD UEs
UTRA (Phase 2, until RAN4#71)

1. Until RAN4#69: Discuss and agree a plan for UTRA UE TRP and TRS measurements with head and hand phantoms including test set up, device type etc. 

· Smartphones (Start of discussion in RAN4#69)

· Head and Hand phantom based test method for speech mode (Start of discussion in RAN4#69)

2. Until RAN4#70: Present UTRA TRP and TRS measurement data with hand phantoms test methods

3. Until RAN4#70: Address principles for setting UTRA TRP and TRS UE requirements with the head and hand phantom test method. 

4. Until RAN4#71: Define UTRA TRP and TRS UE requirements with the head and hand phantom for speech mode test methods 
2.53 Enhanced LTE Device to Device Proximity Services (LTE_eD2D_Prox)

UID: 660074, WID in RP-142311

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660074
	Enhanced LTE Device to Device Proximity Services
	LTE_eD2D_Prox
	1
	Rel-13
	R2
	Dec-14
	Sep-16
	89%
	Qualcomm
	
	RP-142311

	660174
	Core part: Enhanced LTE Device to Device Proximity Services
	LTE_eD2D_Prox-Core
	2
	Rel-13
	R2, R1, R3
	Aug-15
	Mar-16
	100%
	Qualcomm Incorporated, Shailesh Patil
	
	RP-150441

	660274
	Perf. part: Enhanced LTE Device to Device Proximity Services
	LTE_eD2D_Prox-Perf
	2
	Rel-13
	R4
	Dec-14
	Sep-16
	85%
	Qualcomm
	
	RP-150441


Justification
The Feasibility Study on Proximity-based Services (FS_ProSe, TR 22.803) has identified valuable services that could be provided by the 3GPP system based on UEs being in proximity to each other. The identified areas include Public Safety and non-Public-Safety services that would be of interest to operators and users. The corresponding service requirements have been documented in TS 22.278.

LTE Device to Device ProSe in Release 12 has standardized support for a subset of these features. More specifically support for the following was standardized.

· ProSe device to device discovery in network coverage.

· ProSe device to device broadcast communication.

· Higher layer (AS layer) support to enable groupcast and unicast over physical layer broadcast communication.

This proposed work item aims to standardize the remaining features in Release 13. 

This work item also aims to enhance the support for D2D in presence of multiple carriers and PLMNs. For example, currently D2D transmissions by a UE is limited to its camped cell. This can force UEs that are engaged in D2D signalling among themselves to be on the same cell, which in turn can cause load imbalance among carriers of a deployment. Allowing UEs to transmit on non-serving carrier can alleviate this issue.

Additionally in Release 13, both SA1 (SP-140386) and SA2 (SP-140385) started the work to enhance the ProSe system with additional features. SA1 completed the work in August 2014. This work item also aims to standardize the corresponding additional ProSe Device to Device (D2D) RAN features in Release 13. 

Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to enhance LTE device to device, both for discovery and communication. 

The work item will cover enhancements to LTE device to device communications and discovery meeting requirements for public safety for: 

· in network coverage (intra-cell and inter-cell), 

· partial network coverage, and 

· outside network coverage scenarios 

For non-public safety discovery, the work item will cover enhancements to LTE device to device for:

· in network coverage (intra-cell and inter-cell)

In particular, this work item will cover the following objectives:
1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].
2) Define enhancements to D2D communication to enable the following features:
a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
3) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3].
4) Consider enhancements and specify if needed to support ProSe related MCPTT requirements identified through SA1 work and embraced by SA2 and SA6 ProSe work (e.g. performance of call-set-up) [RAN2].
5) Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms being defined [RAN4].
a) If a need is identified by RAN4, specify potential means to mitigate interference [RAN1].
6) Define additional (if needed) Tx and Rx RF requirements for the UE [RAN4] .

7) Define additional (if needed) RRM core requirements [RAN4].
The impact of D2D on cellular traffic, spectrum and on the QoS of other services from the same operator should be studied and minimized. The proposed solutions should enable D2D services on the same or on different carrier(s) than that used for LTE WAN communication by the UE. The solutions should apply to both FDD and TDD.
Objective of Performance part WI
Define additional (if needed) demod requirements and RRM performance for the UE [RAN4]

2.53.1 Core part: Enhanced LTE Device to Device Proximity Services (LTE_eD2D_Prox-Core)

UID: 660174, WID in RP-150441

Justification
The Feasibility Study on Proximity-based Services (FS_ProSe, TR 22.803) has identified valuable services that could be provided by the 3GPP system based on UEs being in proximity to each other. The identified areas include Public Safety and non-Public-Safety services that would be of interest to operators and users. The corresponding service requirements have been documented in TS 22.278.

LTE Device to Device ProSe in Release 12 has standardized support for a subset of these features. More specifically support for the following was standardized.

· ProSe device to device discovery in network coverage.

· ProSe device to device broadcast communication.

· Higher layer (AS layer) support to enable groupcast and unicast over physical layer broadcast communication.

This proposed work item aims to standardize the remaining features in Release 13. 

This work item also aims to enhance the support for D2D in presence of multiple carriers and PLMNs. For example, currently D2D transmissions by a UE is limited to its camped cell. This can force UEs that are engaged in D2D signalling among themselves to be on the same cell, which in turn can cause load imbalance among carriers of a deployment. Allowing UEs to transmit on non-serving carrier can alleviate this issue.

Additionally in Release 13, both SA1 (SP-140386) and SA2 (SP-140385) started the work to enhance the ProSe system with additional features. SA1 completed the work in August 2014. This work item also aims to standardize the corresponding additional ProSe Device to Device (D2D) RAN features in Release 13. 

Objective
The objective of this work item is to enhance LTE device to device, both for discovery and communication. 

The work item will cover enhancements to LTE device to device communications and discovery meeting requirements for public safety for: 

· in network coverage (intra-cell and inter-cell), 

· partial network coverage, and 

· outside network coverage scenarios 

For non-public safety discovery, the work item will cover enhancements to LTE device to device for:

· in network coverage (intra-cell and inter-cell)

In particular, this work item will cover the following objectives:
8) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].
9) Define enhancements to D2D communication to enable the following features:
a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
10) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].
11) Define Tx and Rx RF requirements for D2D communication support in the presence of multiple carriers, including D2D transmission and reception in a non-serving carrier and/or secondary cell [RAN4].
12) Consider enhancements and specify if needed to support ProSe related MCPTT requirements identified through SA1 work and embraced by SA2 and SA6 ProSe work (e.g. performance of call-set-up) [RAN2].
13) Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms being defined [RAN4].
a) If a need is identified by RAN4, specify potential means to mitigate interference [RAN1].
14) Define additional (if needed) Tx and Rx RF requirements for the UE [RAN4] .

15) Define additional (if needed) RRM core requirements [RAN4].
The impact of D2D on cellular traffic, spectrum and on the QoS of other services from the same operator should be studied and minimized. The proposed solutions should enable D2D services on the same or on different carrier(s) than that used for LTE WAN communication by the UE. The solutions should apply to both FDD and TDD.
Objective of Performance part WI
Define additional (if needed) demod requirements and RRM performance for the UE [RAN4]

Radiated requirements for the verification of multi-antenna reception performance of UEs (UTRA_LTE_MIMO_OTA)

UID: 660076, WID in RP-142221

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660076
	Radiated requirements for the verification of multi-antenna reception performance of UEs
	UTRA_LTE_MIMO_OTA
	1
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Intel
	
	RP-142221

	660176
	Core part: Radiated requirements for the verification of multi-antenna reception performance of UEs
	UTRA_LTE_MIMO_OTA-Core
	2
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Intel
	
	RP-160344


Justification
RAN WG4 has completed the work item “Verification of radiated multi-antenna reception performance of UEs in LTE/HSPA” by defining four testing methodologies (specified below), describing DUT testing conditions, listing the associated channel models, and validating these methodologies in a round-robin measurement campaign with three reference antenna devices:

· Anechoic Chamber Multi-Probe
· Reverberation Chamber
· Reverberation Chamber + Channel Emulator
· 2-stage method (radiated)
All of this work has been captured in TR 37.977. In its final way forward of the work item RAN WG4 recommended the following follow-up work:

· Develop measurement uncertainty for the methods validated and specified in TR 37.977 (Clause 12)

· Development of performance requirements for specific environments that belong to the methodologies that have been validated and specified in TR 37.977 (Clause 12)

· After requirements based on an acceptable sufficient range of devices are set, a single and unique set of requirements shall be selected for applicable test conditions, which shall be applicable to at least one methodology
· Separate WI may need to be created if validation of additional methodologies not validated and specified in TR 37.977 is required. This depends on the work load of this activity

Therefore, the need to develop measurement uncertainty budgets and test tolerances for each method and to define the performance requirements for UEs motivates the proposed core work item.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this Work Item is to define multi-antenna over-the-air (OTA) downlink performance requirements, uncertainty budgets, and related tolerances for UEs based on the testing methodologies included in Clause 12 of TR 37.977. A harmonization framework shall be defined across all the methodologies included in Clause 12 of TR 37.977 such that the same results within measurement uncertainty are obtained independently from devices, potentially by means of applying a mapping function across test cases to one method. The performance requirements shall be captured in TS 37.144. All aspects associated with testing methodologies as well as the measurement uncertainty and related test tolerances shall be captured via updates to TR 37.977. A conformance testing specification (captured in a separate RAN5 Technical Specification document) led by a RAN WG5 conformance specification may follow.
The possibility of introducing test points that are suitable for HSPA and developing the associated performance requirements and measurement uncertainty should be investigated. LTE MIMO OTA should be used as the priority for harmonization. Harmonization should be confirmed with HSPA if required.
The MIMO OTA performance requirements shall enable OTA performance verification within the following scope:

· For FDD and TDD handheld devices, laptop mounted equipment (LME) and laptop embedded equipment (LEE). 

· Considering device types and DUT positioning as defined in TR 37.977. 

· Operating in spatial multiplexing (MIMO); the reference measurement channels shall be based on the settings in Clause 7 of TR 37.977. Operation in single spatial layer modes may be considered.

· Utilizing testing methodologies that are approved in Clause 12 of TR 37.977. If additional methodologies are defined in Clause 12 of TR 37.977 as part of a separate Work Item, then they shall be considered as part of the scope of this work

· The possibility of extending the signal to noise ratio (SNR) control definition in Clause 5.1.2 of TR 37.977 and the possibility of introducing test points with SNR control should be investigated. Harmonization should be confirmed with SNR control if required.
The first defined figure of merit (FoM) shall be based on the definition in Clause 5 of TR 37.977 and shall represent the downlink power level (RS EPRE) necessary to achieve a specified percentage of peak throughput for a given reference measurement channel and testing condition. The specified percentage value and associated derivations of the FoM will be defined as part of the work. Other FoMs can be considered and defined during the work if they are shown to be useful.
The device type, as utilized by test case applicability, will be defined as:

· Handset

· 40mm < Width <= 56mm

· 56mm < Width <= 72mm

· LME

· LEE

· Notebook

· Tablet

Commercially available devices will be used for testing.
The outcome of the Work Item will be such that

· When harmonization of two or more methods is achieved for a device type:

· All the harmonized methods shall be normative.

· Any one of the harmonized methods shall be sufficient to verify compliance to all minimum requirements applicable to that device type.

· It is desired that the above outcome is achieved for all device types as a result of harmonization across all methods.

· When harmonization of two or more methods is not achieved for a device type: 

· A choice shall be made as to which method is normative.


· It is a consequence of the above that there shall be at least one method defined as normative for each device type
· The basis of GCF certification is harmonised test method(s), with a single performance requirement only. Therefore, the present WI has as objective to harmonize the currently considered valid test methodologies towards a single OTA performance requirement.
With the understanding that the development of the measurement uncertainty budgets and test tolerances associated with each methodology is a task of significant complexity, coordination and collaboration with 3GPP RAN WG5 and cooperation with CTIA OTA Working Group (MOSG and MUSG) is recommended. RAN WG4 owns the complete package of measurement uncertainty, test tolerances, and minimum requirements. However, with RAN WG5 having secondary responsibility this enables RAN WG5 to have a MIMO OTA agenda item on specific topics upon RAN WG4 indication in future meetings for the purpose of assisting with the work as directed by RAN WG4 through LS, status reports, sharing of Tdocs etc. The areas currently identified for consultation (not decision making) from RAN WG5 are:

· Measurement uncertainty of test methods

· Test case development as it relates to the completion of the RAN WG4 work (i.e. not the conformance test spec which is in a later RAN WG5 work item)
· Advice on use of ICS for managing test applicability
During the course of this Work Item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group (MOSG and MUSG), CCSA TC9, and COST IC1004 TWGO shall be maintained to ensure industry coordination on this topic and to distribute tasks according to expertise or resource availability.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.54 UE core requirements for uplink 64 QAM (LTE_UL64QAM)

UID: 660077, WID in RP-142222

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660077
	UE core requirements for uplink 64 QAM
	LTE_UL64QAM
	1
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	Huawei
	
	RP-142222

	660177
	Core part: UE core requirements for uplink 64 QAM
	LTE_UL64QAM-Core
	2
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	Huawei
	
	RP-150691


Justification
Recently clear market needs are observed to push the UL peak data rate to 75Mbps across Asia, European and North America. Utilization of 64QAM would be one of the efficient and robust ways to achieve that goal. Unfortunately that feature is coupled with the certain UE categories, i.e., UE category 5 and 8, which restricts its usage. So decoupling UL 64QAM from UE categories was proposed and discussed in RAN2 and RAN. In RAN2 it was agreed that it is feasible to decouple 64AQM from categories 5 and 8 and introduce a separate capability.

It is also known that UL 64QAM requirements are missing in current RAN4 specifications. Therefore, in order to introduce UL 64QAM in the practical network, we propose a new work item to specify the UL 64QAM requirements in RAN4.

Objective
Objective of SI or Core part WI or Testing part WI
The objectives of the work item are the following:

· Specify UE RF requirements for uplink 64QAM for single carrier with and without UL MIMO and for carrier aggregation without UL MIMO e.g.

· MPR requirements for uplink 64QAM.

· A-MPR requirements for uplink 64QAM, if needed.

· For single carrier A-MPR, evaluate whether the existing single carrier A-MPR requirements can be re-used for 64QAM.

· For intra-band contiguous CA, RAN4 should focus the work on existing CA band combinations. As long as one CA combination is completed, the WI can be closed and work on the remaining CA combination can continue.
· EVM requirement for uplink 64QAM.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.55 UE Conformance Test Aspects - Core Requirements for Uplink 64QAM for E-UTRA (LTE_UL64QAM-UEConTest)

UID: 680069, WID in RP-150812

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680069
	UE Conformance Test Aspects - Core Requirements for Uplink 64QAM for E-UTRA
	LTE_UL64QAM-UEConTest
	1
	Rel-13
	R5
	Jun-15
	Dec-15
	100%
	CMCC
	
	RP-150812


Justification
UL 64QAM is a Rel-13 feature which can be used to improve UL peak data rate. Recently clear market needs of utilizing UL 64QAM are observed across Asia, Europe and North America. In RAN#66 (December 2014), a RAN4 WI LTE_UL_64QAM was approved to specify UE UL 64QAM RF requirements. This WI was planned to be complete in RAN#69 (September 2015). The objectives are “Specify UE RF requirements for UL 64QAM for single carrier with and without UL MIMO and for CA without UL MIMO. The specific requirements include MRP, A-MPR and EVM.”
The completion status of this WI will up to about 60% after RAN4#75 in May and will achieve 100% after RAN4#76 in August. Considering the urgent market deploying needs, it is now necessary for RAN5 to initiate a corresponding UE conformance testing work item.
Objective
The technical objective of this work item is to provide conformance test specifications for the Release 13 UL 64QAM for EUTRA to ensure the requirements are tested in depth. More specifically, the WI covers the following conformance areas:

-
MRP, A-MPR and EVM requirements for UL 64QAM for single carrier with and without UL MIMO

-
MRP, A-MPR and EVM requirements for UL 64QAM for CA without UL MIMO

2.56 Performance requirements of MMSE-IRC receiver for LTE BS (LTE_MMSE_IRC_BS)

UID: 660078, WID in RP-142223

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660078
	Performance requirements of MMSE-IRC receiver for LTE BS
	LTE_MMSE_IRC_BS
	1
	Rel-13
	R4
	Dec-14
	Jun-16
	100%
	China Telecom
	
	RP-142223

	660278
	Perf. part: Performance requirements of MMSE-IRC receiver for LTE BS
	LTE_MMSE_IRC_BS-Perf
	2
	Rel-13
	R4
	Dec-14
	Jun-16
	100%
	China Telecom
	
	RP-150206


Justification
With the wider usage of mobile applications like social networking and point-to-point video/file sharing, uplink traffic load is becoming much heavier, and LTE uplink spectral efficiency improvement tends to be an essential and practical requirement for operators. 
In typical LTE homogenous network, frequency reuse factor of one is utilized, and inter-cell interference has a substantial impact on uplink performance. For heterogeneous network with co-channel deployment of macro and low power base stations (BSs), the interference is even stronger due to a large number of low power BSs deployed. In both cases, BS MMSE-IRC (Minimum mean square error - interference rejection combining) receiver is considered as a promising approach for spatial domain interference handling. The MMSE-IRC receiver can suppress inter-cell interference as well as intra-cell interference, and thus achieve cell-edge and cell-average spectral efficiency gain over MMSE receiver. Moreover, the implementation complexity increase is moderate, since this kind of baseband processing technique is relatively mature nowadays. 
Currently in RAN4 BS demodulation tests, the inter-cell interference is not explicitly modelled, and thus BS receiver’s ability of inter-cell interference suppression cannot be verified. Therefore, it is proposed to specify new demodulation performance requirements of MMSE-IRC receiver for LTE BS.
Objective
Objective of SI or Core part WI or Testing part WI
None
Objective of Performance part WI
The work should fulfil the following objectives:

· Phase I
· Identify target deployment scenarios and agree on relevant network parameters. Both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered.
· Conduct system-level simulation to determine the inter-cell interference modelling methodology and other side conditions needed for link-level simulation, and link-level simulation to evaluate gain of MMSE-IRC over baseline receiver (MMSE receiver)
· Phase II 
· LTE BS MMSE-IRC receiver shall be assumed as the reference receiver structure for specifying the requirements.
· Demodulation RS based MMSE-IRC receiver can be considered as baseline, and practical and realizable implementation should be taken into account.
· Specify the enhanced demodulation performance requirements for verification of BS receiver’s ability on inter-cell interference suppression.
· For PUSCH, specify enhanced demodulation performance requirements based on the reference receiver.
· For PUCCH, with lower priority, determine whether to specify enhanced demodulation performance requirements based on the reference receiver.
· Specify the enhanced conformance test requirements.
Note: The enhanced demodulation performance requirements only apply to the base station capable of MMSE-IRC receiver.
2.57 CRS Interference Mitigation for LTE Homogenous Deployments (LTE_CRSIM)

UID: 660079, WID in RP-142263

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660079
	CRS Interference Mitigation for LTE Homogenous Deployments
	LTE_CRSIM
	1
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Ericsson
	
	RP-142263

	660279
	Perf. part: CRS Interference Mitigation for LTE Homogenous Deployments
	LTE_CRSIM-Perf
	2
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Ericsson
	
	RP-142263


Justification
Interference Mitigation (IM) of Cell-Specific Reference Signals (CRS) has been studied in the Rel-11 Work Item on FeICIC. Due to its benefits under the condition where interference from CRS dominates but is negligible from data assuming data RE muting, the CRS interference mitigation (CRS IM) has been standardized under the above operation conditions for heterogeneous deployments and the corresponding requirements were specified in Release 11. At the same time, the enhanced performance requirements in homogeneous network deployment for MMSE interference rejection combining (MMSE-IRC) receiver were extensively studied and specified in Release 11. The MMSE-IRC receiver can suppress both data and CRS interference without the need to differentiate them. 

A study item (SI), “CRS interference mitigation for homogeneous deployment” was approved at the 3GPP RAN #59 meeting in RP-130393 to study the feasibility of using CRS IM also in a synchronized homogenous network. Under this study item RAN4 developed interference models comprising of the number of interfering eNodeBs to consider and their powers relative to the noise plus the total other cell interference power excluding the considered dominant interference cells. Receiver structures based on MMSE-IRC detector combined with a CRS-IM receiver were also defined in this study item. The CRS assistance information, as specified for Release 11, is available for the UE. The performances for this receiver were simulated at both link and system level. The system study concluded that there is an indeed increase in user perceived throughput (UPT) when the traffic load is low at the interfering cells. The link level study during the study item showed that significant throughput gain can be obtained for cell-edge UE by CRS-IM receiver in LTE homogeneous network under low traffic loading. With regard to UE implementation issues, the CRS-IM receiver is based upon well-defined receivers already used for meeting the existing MMSE-IRC and FeICIC performance requirements. The reuse of these receivers’ structure minimizes the UE complexity. Therefore it is beneficial to specify enhanced performance requirements for this type of receiver i.e. combination of MMSE-IRC and CRS-IM receivers.
Objective
Objective of SI or Core part WI or Testing part WI
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work Items are:

· Specify the UE performance requirements for demodulation tests and CSI to verify that gains with the combined MMSE-IRC and CRS-IM are achieved by practical implementations. 
· Specify the baseline receiver and conformance test conditions to mitigate Cell-specific Reference signals in a synchronized homogeneous network following the conclusion of study item phase: 
· The reference receiver defined in study item in TR 36.863, shall be considered as baseline receiver

· The CRS assistance information, as specified for Release 11, is available for the UE.
· Network deployment scenarios and interference modeling should be considered according to the conclusion and evaluation results of study item, e.g., the number of interfering eNodeBs to be considered, the interference model/profiles, low traffic load scenarios and synchronous network deployments. 
· Both CRS- and DM-RS based transmission modes (including TM9 and TM10) should be covered on both serving and interfering cells for the CRS-IM based receiver. The detailed modes should be specified with test conditions.
· RAN4 is to prioritize and initiate the work for non-colliding CRS: 
· In the case of non-colliding CRS, the CRS between serving and dominant aggressor/interfering cell as well as CRS between dominant aggressor/interfering cells are assumed to be non-colliding.
· The case of colliding CRS should be studied, prior to decide to introduce associated requirement scenarios

· In the case of colliding CRS, the CRS between the serving and dominant aggressor/interfering cells and/or CRS between dominant aggressor/interfering cells are assumed to be colliding.

· The feasibility of CSI requirements, including the UE interference estimation behavior, should be studied prior to introducing associated requirement scenarios.

Note 1: Interference from neighboring cells’ PDSCH is not the focus of this study item. Any interference from data, which varies according to the traffic loading level, is assumed to be suppressed in the same way as in Rel-11 with the baseline MMSE-IRC receivers. 
Work Task Breakdown for RAN4:

· TSG RAN4 #74 (Feb. 2015): Framework discussion and simulation assumption discussion

· TSG RAN4 #74 bis (Apr.. 2015): Framework and simulation assumption agreed

· TSG RAN4 #75 (May. 2015): Review of initial simulation results, agreements on further simulations, framework finalized

· TSG RAN4 #76 (Aug. 2015): Review of simulation results and simulation results alignment

· TSG RAN4 #76bis (Oct. 2015): Review of simulation results with implementation margin and draft CRs

· TSG RAN4 #77 ( Nov. 2015): Review of additional results, finalization of requirements scenarios

· TSG RAN4 #78 (Feb. 2016): Agreement of CRs, conclusion of new performance requirements
A work item on conformance test aspects will follow this work item. 
2.58 Dual Connectivity enhancements for LTE (LTE_dualC_enh)

UID: 670055, WID in RP-150490

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670055
	Dual Connectivity enhancements for LTE
	LTE_dualC_enh
	1
	Rel-13
	R2
	Mar-15
	Jun-16
	100%
	NTT DOCOMO
	
	RP-150490

	670155
	Core part: Dual Connectivity enhancements for LTE
	LTE_dualC_enh-Core
	2
	Rel-13
	R2
	Mar-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151739

	670255
	Perf. part: Dual Connectivity enhancements for LTE
	LTE_dualC_enh-Perf
	2
	Rel-13
	R4
	Mar-15
	Jun-16
	100%
	NTT DOCOMO
	
	RP-151739


Justification
To fulfil the market demands on the need of enhanced LTE technologies for small cell deployments, Dual Connectivity was introduced in Rel-12. Dual Connectivity was developed to address the following challenges identified in the Study Item Phase:

1.
Per-user throughput enhancements

2.
Mobility robustness

3.
Increased signalling load due to frequent handover

Due to the tight schedule in Rel-12, some of the features aimed at the above challenges were not supported. Among them, uplink bearer split can be a viable feature for the throughput enhancement in uplink. 

In addition, Rel-12 Dual Connectivity assumes network based determination of the SFN and subframe offset between MeNB and SeNB via OAM in the unsynchronised network. The UE reporting method on the timing difference was not specified due to the lack of time. It is also worthwhile introducing into the standard to facilitate multi-vendor deployments of Dual Connectivity.
Furthermore, Rel-12 RRM and RF requirements only cover the 2DL and 2UL component carriers in the operation of Dual Connectivity. In addition, due to lack of time Rel-12 RRM enhancements related to enabling robust mobility (with dual connectivity) without compromising UE power consumption were not covered in RAN4. For example, due to independent DRX UE will independently measure MeNB and SeNB cells. This can cause UE to measure PCell (in MeNB) according to PCell DRX requirements even though UE is actively scheduled in SeNB, which may deteriorate the PCell mobility robustness. Therefore, the follow-up work is deemed as necessary.
Objective
Objective of SI or Core part WI or Testing part WI
This work is conducted to specify the following features for Dual Connectivity:

-
Uplink bearer split (RAN2).

-
UE reporting method on the SFN and subframe offset between MeNB and SeNB (RAN2/4).
-
Maximum uplink transmission time difference (RAN4).

-
E-UTRAN CGI requirements (RAN4).

-
Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX (RAN4).

-
RAN4 requirements to support more than 2 component carriers in the operation of Dual Connectivity (RAN4).

-
RAN4 will treat this objective after the work on 3DL/2UL CA is completed.
NOTE:
RAN3 may be involved to work on specification of network protocol aspects on request from RAN2, if any.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Study (and specify if necessary) performance requirements for Dual Connectivity operation addressed in RAN2 specifications and the core part of RAN4 specifications. 
2.58.1 Core part: Dual Connectivity enhancements for LTE (LTE_dualC_enh-Core)

UID: 670155, WID in RP-151739

Justification
To fulfil the market demands on the need of enhanced LTE technologies for small cell deployments, Dual Connectivity was introduced in Rel-12. Dual Connectivity was developed to address the following challenges identified in the Study Item Phase:

1.
Per-user throughput enhancements

2.
Mobility robustness

3.
Increased signalling load due to frequent handover

Due to the tight schedule in Rel-12, some of the features aimed at the above challenges were not supported. Among them, uplink bearer split can be a viable feature for the throughput enhancement in uplink. 

In addition, Rel-12 Dual Connectivity assumes network based determination of the SFN and subframe offset between MeNB and SeNB via OAM in the unsynchronised network. The UE reporting method on the timing difference was not specified due to the lack of time. It is also worthwhile introducing into the standard to facilitate multi-vendor deployments of Dual Connectivity.

Furthermore, Rel-12 RRM and RF requirements only cover the 2DL and 2UL component carriers in the operation of Dual Connectivity. In addition, due to lack of time Rel-12 RRM enhancements related to enabling robust mobility (with dual connectivity) without compromising UE power consumption were not covered in RAN4. For example, due to independent DRX UE will independently measure MeNB and SeNB cells. This can cause UE to measure PCell (in MeNB) according to PCell DRX requirements even though UE is actively scheduled in SeNB, which may deteriorate the PCell mobility robustness. Therefore, the follow-up work is deemed as necessary.
Objective
Objective of SI or Core part WI or Testing part WI
This work is conducted to specify the following features for Dual Connectivity:

-
Uplink bearer split (RAN2).

-
UE reporting method on the SFN and subframe offset between MeNB and SeNB (RAN2/4).

-
Maximum uplink transmission time difference (RAN4).

-
E-UTRAN CGI requirements (RAN4).

-
RAN4 requirements to support more than 2 component carriers in the operation of Dual Connectivity (RAN4).

-
RAN4 will treat this objective after the work on 3DL/2UL CA is completed.

NOTE:
RAN3 may be involved to work on specification of network protocol aspects on request from RAN2, if any.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Study (and specify if necessary) performance requirements for Dual Connectivity operation addressed in RAN2 specifications and the core part of RAN4 specifications. 
2.59 Multicarrier Load Distribution of UEs in LTE (LTE_MC_load)

UID: 670056, WID in RP-150491

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670056
	Multicarrier Load Distribution of UEs in LTE
	LTE_MC_load
	1
	Rel-13
	R2
	Mar-15
	Sep-16
	93%
	ZTE
	
	RP-150491

	670156
	Core part: Multicarrier Load Distribution of UEs in LTE
	LTE_MC_load-Core
	2
	Rel-13
	R2
	Mar-15
	Dec-15
	100%
	ZTE
	
	RP-152181

	670256
	Perf. part: Multicarrier Load Distribution of UEs in LTE
	LTE_MC_load-Perf
	2
	Rel-13
	R4
	Mar-15
	Sep-16
	90%
	ZTE
	
	RP-152181


2.59.1 Core part: Multicarrier Load Distribution of UEs in LTE (LTE_MC_load-Core)

UID: 670156, WID in RP-152181

Justification
Deploying multiple carriers is one of the most common solutions to address the ever increasing capacity needed in cellular networks, especially at traffic hotspots. This requires a balanced load among the multiple LTE carriers for efficient operation and optimal resources utilization. Load balancing across multiple carriers should consider a variety of deployment scenarios arising due to different capacities and the different numbers of the carriers available in a given area, especially when non-contiguous spectrum with multi-carriers of different bandwidths of different bands is involved, resulting in different number of carriers with different capacities in different areas. 

For idle mode, it is observed that there is a strong correlation between the idle mode UE density and the active UE traffic load in a EUTRAN cell. Hence, control of the idle mode UE distribution is an essential element for traffic load balancing. However, it is difficult to conduct idle-mode load balancing by the current specified mechanisms such as adjusting the reselection measurement threshold, broadcast or dedicated priorities. Furthermore, the deficiency in the current idle mode load balancing mechanisms has led to the partial reliance on redirection or handover (HO) after call establishment for load balancing. This has led to many more active redirections/HOs, increasing signaling load and HO failure rates. Additionally, even if load balance is achieved by HO and redirection, the situation will only last for a short period of time since UE will eventually follow idle mode cell reselection rules. The situation is worse in HetNet scenarios where the load in the different small cells at same frequency layers might be different leading to ping-pongs and uneven idle UEs distribution. 

On the other hand, for connected mode, an ideal load balanced network should try to minimize active traffic overload probability while maximizing user throughput. However, current RSRQ based measurements as the HO and reselection metric may not be a good representation of the achievable throughput. Other measurements such as SINR may be more appropriate for load-balancing active traffic so as to achieve optimal throughput for the user, while simultaneously avoiding unnecessary HO or redirections.

In summary, load balancing should preferably be achieved already at RRC connection setup to minimize the need for load-triggered HO or redirection during connected mode, implying that pro-active control of the UE distribution in both idle and connected modes is of utmost importance. Additional efforts need to be made to addressing heterogeneous network scenarios. Other measurement quantities could be considered for better representation of the achievable throughput.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of the WI is to look at solutions providing better distribution of idle UEs amongst multiple LTE carriers so as to minimize the need for load-triggered HO or redirection of UE during connected mode. HetNet deployment scenarios should be considered. Additional measurement quantities for evaluation of achievable cell throughput can be evaluated.

The WI should first have a study phase to look at:

· Limitations of the current mechanisms and measurement quantities for redistribution of UEs amongst multiple LTE carriers. 
Based on the analysis of the study phase, the WI should provide solution(s) for:
· To redistribute RRC Idle UEs amongst LTE carriers that minimize the need for load triggered HO or redirection of UE during connected mode 

· Carriers with different cell load, bandwidth and capabilities should be considered.

· Both homogeneous and heterogeneous deployment scenarios should be considered
· New measurement quantities, e.g. SINR, for better estimation of user throughput should be evaluated and introduced, if needed

The solutions should not adversely impact UE power consumption and should avoid increasing ping-pongs for high speed UEs between carriers.
Work plan of this WI:

Q2/2015: 

RAN2#89bis and RAN2#90 meeting:

Study the limitations of the current mechanisms and measurement quantities, for redistribution of UEs amongst multiple LTE carriers

Provide input to RAN1/4 on the new measurement quantity.
Q3/2015: 
RAN2#91:

Provide solution(s), based on the study phase, to redistribute RRC Idle UEs amongst LTE carriers that minimize the need for load triggered HO or redirection of UE during connected mode considering following aspects:

1. Carriers with different cell load, bandwidth and capabilities

2. Homogeneous and heterogeneous deployment scenarios

3. New required measurement quantity as concluded in previous meetings, if any.

RAN4#76:

Based on input from RAN2, evaluate the details of core requirements for the new measurement quantity.
Q4/2015: 
RAN2#91bis and RAN2#92:

Specify the concluded solution(s) and approve the corresponding CR(s).

RAN4#76bis:

Introduction of the core requirements for the new measurement quantity.

RAN1#83:

Capture the definition of the new measurement quantity in RAN1 specifications.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Q4/2015: 
RAN4#79:

Define the needed performance requirements for the new measurement quantity.
2.60 LTE-WLAN Radio Level Integration and Interworking Enhancement (LTE_WLAN_radio)

UID: 670058, WID in RP-150510

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670058
	LTE-WLAN Radio Level Integration and Interworking Enhancement
	LTE_WLAN_radio
	1
	Rel-13
	R2
	Mar-15
	Mar-17
	68%
	Intel
	
	RP-150510

	670158
	Core part: LTE-WLAN Radio Level Integration and Interworking Enhancement
	LTE_WLAN_radio-Core
	2
	Rel-13
	R2
	Mar-15
	Mar-16
	100%
	Intel
	36.461, 36.462, 36.463, 36.464, 36.465, 36.622, 36.623, 36.624, 36.625, 36.360
	RP-160521

	670258
	Perf. part: LTE-WLAN Radio Level Integration and Interworking Enhancement
	LTE_WLAN_radio-Perf
	2
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Intel
	
	RP-160521

	710070
	UE Conformance Test Aspects - WLAN/3GPP Radio Level Integration and Interworking Enhancement Interworking
	LTE_WLAN_radio-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Mar-17
	5%
	Intel
	
	RP-160404


Justification
3GPP/WLAN radio interworking Release-12 solution enhances CN-based WLAN offload by improving user QoE and network utilization and providing more control to operators. These improvements can be further enhanced by LTE/WLAN aggregation and further LTE/WLAN inter-working enhancements relevant to both co-located and non-co-located deployment scenarios.

The benefits of the LTE/WLAN aggregation are:

1. WLAN access network becomes transparent to CN in the sense that it should not require WLAN-specific CN nodes and CN interfaces. This provides the operator unified control and management of both 3GPP and WLAN networks as opposed to separately managing them.

2. Aggregation and tight integration at radio level allows for real-time channel and load aware radio resource management across WLAN and LTE to provide significant capacity and QoE improvements. 

3. The reliable LTE network can be used as a control and mobility anchor to provide QoE improvements, minimize service interruption, and increase operator control.

4. No new WLAN-related CN signalling is needed, thus reducing CN load.

The benefits of LTE/WLAN aggregation can be realized in both co-located and non-co-located deployments. For the collocated case, corresponding to the small cell deployment, LTE eNB and WLAN AP/AC are physically integrated and connected via an internal interface. This scenario is similar to LTE carrier aggregation. For the non-co-located case, LTE eNB and WLAN are connected via an external interface. This scenario is similar to LTE dual connectivity. In both collocated and non-collocated cases, the WLAN link behaves as second access for data while the control is managed by eNB via RRC.

LTE/WLAN aggregation can build upon the Release-12 Dual Connectivity (DC) solutions. The user plane can be reused with minimal changes where a PDCP PDU can be delivered by either LTE or WLAN links. The interface between eNB and WLAN can also use the similar user plane solution of DC (i.e. X2-U). The same solution without this interface can be used for the collocated scenario.

For inter-working in the non-co-located scenario, this work item shall introduce network-controlled WLAN/3GPP radio mechanisms based on solutions identified in Release 12 (identified as “solution-3” in the TR 37.834). These should lead to efficient RAN controlled traffic steering between LTE and WLAN deployed and controlled by operators and their partners for UEs to improve user experience, power efficiency and system efficiency.
In particular, the traffic steering for UEs in RRC CONNECTED may be controlled by the network using dedicated traffic steering commands, based also on WLAN measurements (reported by the UE or obtained via interface from WLAN infrastructure if found needed by the study).
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are to define LTE-WLAN aggregation and interworking enhancement solutions addressing the co-located and non-co-located scenarios where aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C and interworking enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking. In the co-located scenario, the RAN logical node has both LTE eNB and WLAN AP functionality while a new interface between eNB and WLAN is needed for the non-located scenario. 

Solutions for aggregation / interworking enhancement should address the following requirements:

1. Co-exist with other 3GPP/WLAN interworking solutions 

2. Avoid IEEE 802.11 specification impacts 

3. Solutions for aggregation should not require WLAN-specific CN nodes and CN interfaces, i.e. WLAN aggregation should be transparent to EPC. Solutions for interworking enhancement should not require additional WLAN-specific CN nodes and CN interfaces and additional CN signalling.

4. Solutions for aggregation should not prevent discovery and use of other WLAN networks based on user preferences
5. Solutions shall consider only WLAN nodes deployed and controlled by operators and their partners

6. Solutions for aggregation should build upon Release-12 LTE dual connectivity architecture

7. Solutions for inter-working enhancement should build upon LTE/WLAN interworking studied in Release-12

8. Improve mobility to/from WLAN while minimizing the core network signalling
9. Improve network control of WLAN offload
10. Improve overall UE throughput by using both cellular and WLAN access
For RAN2, the objectives of the work item are: 

1. Specify RAN and WLAN protocol architecture of LTE-WLAN aggregation at the UE and network side based on Release-12 LTE Dual Connectivity solutions 2C and 3C.
2. Specify solution for user plane aggregation at the PDCP layer based on Release-12 LTE Dual Connectivity allowing both per packet (i.e. per PDCP PDU as in Dual Connectivity split bearer) and per bearer offloading.

a. For the case of per packet offloading, downlink should be specified with higher priority than uplink
3. Specify RRC enhancements for network-controlled activation and de-activation for aggregation based on Release-12 LTE Dual Connectivity and traffic steering indication for inter working enhancements based on Release-12 SI on 3GPP/WLAN Radio Interworking 

4. Specify solutions for addition, removal, and change of WLAN links while being connected to the same eNB

5. Specify UE WLAN measurement reporting for aggregation and inter-working enhancements

For RAN3, the objective of the work item are:

1. Specify the required signalling and interface between eNB and WLAN termination point for non-co-located deployment of LTE-WLAN aggregation based on Release-12 Dual Connectivitysolutions 2C and 3C.

2. Consistency between the eNB-WLAN signalling which is being studied in the Rel-13 Multi-RAT Joint Coordination (MRJC) SI and the signalling for LTE-WLAN interworking solution of this WI should be ensured to avoid redundant work.

Coordinate with SA working groups in order for SA groups to investigate the impacts of aggregation and interworking enhancement solutions on the existing WLAN/3GPP interworking solutions along with related system aspects.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify UE performance requirements for LTE/WLAN aggregation and inter working enhancements operation for the scenarios addressed in RAN2 specifications.
2.60.1 Core part: LTE-WLAN Radio Level Integration and Interworking Enhancement (LTE_WLAN_radio-Core)

UID: 670158, WID in RP-160521

Justification
3GPP/WLAN radio interworking Release-12 solution enhances CN-based WLAN offload by improving user QoE and network utilization and providing more control to operators. These improvements can be further enhanced by LTE-WLAN aggregation and further LTE-WLAN interworking enhancement relevant to both co-located and non-co-located deployment scenarios.

The benefits of the LTE-WLAN aggregation are:

5. WLAN access network becomes transparent to CN in the sense that it should not require WLAN-specific CN nodes and CN interfaces. This provides the operator unified control and management of both 3GPP and WLAN networks as opposed to separately managing them.

6. Aggregation and tight integration at radio level allows for real-time channel and load aware radio resource management across WLAN and LTE to provide significant capacity and QoE improvements. 

7. The reliable LTE network can be used as a control and mobility anchor to provide QoE improvements, minimize service interruption, and increase operator control.

8. No new WLAN-related CN signalling is needed, thus reducing CN load.

The benefits of LTE-WLAN aggregation can be realized in both co-located and non-co-located deployments. For the collocated case, corresponding to the small cell deployment, LTE eNB and WLAN AP/AC are physically integrated and connected via an internal interface. This scenario is similar to LTE carrier aggregation. For the non-co-located case, LTE eNB and WLAN are connected via an external interface. This scenario is similar to LTE dual connectivity. In both collocated and non-collocated cases, the WLAN link behaves as second access for data while the control is managed by eNB via RRC.

LTE-WLAN aggregation can build upon the Release-12 Dual Connectivity (DC) solutions. The user plane can be reused with minimal changes where a PDCP PDU can be delivered by either LTE or WLAN links. The interface between eNB and WLAN can also use the similar user plane solution of DC (i.e. X2-U). The same solution without this interface can be used for the collocated scenario.

For interworking in the non-co-located scenario, this work item shall introduce network-controlled WLAN/3GPP radio mechanisms based on solutions identified in Release 12 (identified as “solution-3” in the TR 37.834). These should lead to efficient RAN controlled traffic steering between LTE and WLAN deployed and controlled by operators and their partners for UEs to improve user experience, power efficiency and system efficiency.
In particular, the traffic steering for UEs in RRC CONNECTED may be controlled by the network using dedicated traffic steering commands, based also on WLAN measurements (reported by the UE or obtained via interface from WLAN infrastructure if found needed).
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are to define LTE-WLAN Aggregation and Interworking Enhancement solutions addressing the co-located and non-co-located scenarios where Aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C and Interworking Enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking. In the co-located scenario, the RAN logical node has both LTE eNB and WLAN AP functionality while a new interface between eNB and WLAN is needed for the non-located scenario. 

Solutions for Aggregation and Interworking Enhancement should address the following requirements:

11. Co-exist with other 3GPP/WLAN interworking solutions 

12. Avoid IEEE 802.11 specification impacts 

13. Solutions for Aggregation should not require WLAN-specific CN nodes and CN interfaces, i.e. LTE-WLAN Aggregation should be transparent to EPC. Solutions for Interworking Enhancement should not require additional WLAN-specific CN nodes and CN interfaces and additional CN signalling.

14. Solutions for Aggregation should not prevent discovery and use of other WLAN networks based on user preferences
15. Solutions shall consider only WLAN nodes deployed and controlled by operators and their partners

16. Solutions for Aggregation should build upon Release-12 LTE Dual Connectivity architecture

17. Solutions for Interworking Enhancement should build upon WLAN/3GPP Radio Interworking studied in Release-12

18. Improve mobility to/from WLAN while minimizing the core network signalling
19. Improve network control of WLAN offload
20. Improve overall UE throughput by using both cellular and WLAN access
For RAN2, the objectives of the work item are: 

6. Specify RAN and WLAN protocol architecture of LTE-WLAN Aggregation at the UE and network side based on Release-12 LTE Dual Connectivity solutions 2C and 3C.
7. Specify solution for user plane Aggregation at the PDCP layer based on Release-12 LTE Dual Connectivity allowing both per packet (i.e. per PDCP PDU as in Dual Connectivity split bearer) and per bearer offloading.

a. For the case of per packet offloading, downlink should be specified with higher priority than uplink
8. Specify RRC enhancements for network-controlled activation and de-activation for Aggregation based on Release-12 LTE Dual Connectivity and traffic steering indication for Interworking Enhancement based on Release-12 SI on WLAN/3GPP Radio Interworking 

9. Specify solutions for addition, removal, and change of WLAN links while being connected to the same eNB

10. Specify UE WLAN measurement reporting for Aggregation and Interworking Enhancement

For RAN3, the objective of the work item are:

3. Specify the required control plane and user plane signalling and interface between eNB and WLAN termination point for non-co-located deployment of LTE-WLAN Aggregation based on Release-12 Dual Connectivity solutions 2C and 3C.

4. Specify procedures and signalling for the exchange of parameters (e.g., parameters that were considered beneficial in TR 37.870 and that may be found beneficial for Aggregation and Interworking Enhancement).

Coordination with SA working groups will happen in order for SA groups to investigate the impacts of aggregation and interworking enhancement solutions on the existing WLAN/3GPP interworking solutions along with related system aspects.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify UE performance requirements for LTE-WLAN Aggregation and Interworking Enhancement operation for the scenarios addressed in RAN2 specifications.
2.61  RAN aspects for improvements to CS/PS coordination in UTRAN Shared Network (CSPS_Coord-UTRA)

UID: 670060, WID in RP-150500

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670060
	 RAN aspects for improvements to CS/PS coordination in UTRAN Shared Network
	CSPS_Coord-UTRA
	1
	Rel-13
	R3
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150500

	670160
	Core part: RAN aspects for improvements to CS/PS coordination in UTRAN Shared Network
	CSPS_Coord-UTRA-Core
	2
	Rel-13
	R3
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150500


Justification
There is support of Network Sharing in UTRAN specifications where radio access and core network can be shared between operators without this being known to the UEs. One challenge in the context of this functionality is to ensure that the registration of a given UE to the CS and PS domain is coordinated, i.e. a subscriber is registered to the same PLMN in both domains.
TSG SA WG2 have investigated all mobility scenarios and identified issues with CS/PS coordination in the case of network-controlled mobility into UTRAN shared networks i.e. CS/PS coordination may fail resulting in the UE ending up registered to different operators in the CS and PS domains.

Enhancements to prevent CS/PS coordination failure have been specified in stage 2 TS 23.251 Release-13 by SA WG2.
Objective
Objective of SI or Core part WI or Testing part WI
The objective is to enhance UTRAN specifications according to the CS/PS coordination solutions as specified in TS 23.251 to ensure that CS/PS coordination can be achieved for mobility scenarios into UTRAN shared networks. 

To achieve this, the Iu-interface needs to be updated with the functionality applicable for MOCN from the following solutions described in 23.251:

· Possibility for the SRNC in case a registration attempt in the PS domain to query the MSC(s) whether the UE is served by any of the sharing operators in the CS domain.
· Possibility for the SRNC in case a registration attempt in the CS domain to query the SGSN(s) whether the UE is served by any of the sharing operators in the PS domain.
· Possibility to transfer Old LAI/RAI, CS/PS-NRI and indication if UE is attaching in the Redirection Indication IE, 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.62 LTE DL 4 Rx antenna ports (LTE_4Rx_AP_DL)

UID: 670061, WID in RP-150427

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670061
	LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL
	1
	Rel-13
	R4
	Jan-00
	Dec-16
	87%
	Ericsson
	
	RP-150427

	670161
	Core part: LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL-Core
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150427

	670261
	Perf. part: LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL-Perf
	2
	Rel-13
	R4
	Jan-00
	Sep-16
	90%
	Ericsson
	
	RP-161237

	700066
	UE Conformance Test Aspects - LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL-UEConTest
	2
	Rel-13
	R5
	Dec-15
	Dec-16
	25%
	Ericsson
	
	RP-160078


Justification
Multiple antennas for transmission and reception are used for improving both the user- and cell throughput and are key factors behind the high performance offered by 3GPP LTE standard. Starting from Rel-10 up to 8 layers is supported. However, the UE performance requirements are still based on the use of 2 receive antenna ports (AP); there are no requirements for a UE that can be equipped with more than two ports for achieving additional diversity gain and/or multiplexing gain. 

With 4 Rx a 4x4 MIMO system supports up to four layer spatial multiplexing. With 4 Rx AP an 8x4 MIMO system with four layer spatial multiplexing is capable of utilizing both beam forming and diversity gain in maximum level. These layers can be combined through dynamic beamforming and MIMO receiver processing to increase reliability and range. From a performance point of view the use of 4 Rx AP allows higher UE data rates in a wide range of scenarios and improved receiver sensitivity in general. Depending on the target SNR region, the transmission scheme used in the eNodeB and the channel conditions, the peak throughput can be doubled compared to dual-layer multiplexing by virtue of additional diversity gain and/or multiplexing gain. 

With the above expectation, in order to enhance the end user experience it’s proposed to start a new WI to define core and UE performance requirement for LTE with 4 Rx AP in Rel-13 in RAN4.
Objective
Objective of SI or Core part WI or Testing part WI
RF core requirement with 4 Rx AP
The objectives for RF core requirements for 4 Rx AP are the following

· Scope for non-CA operation

· No changes anticipated for RF Tx requirements

· All RF Rx requirements are in the scope of the work item

· specification of requirements in sub-clauses 7.1-7.10 of 36.101 applicable to 4Rx
· For each band the RF requirements are verified according to the number of Rx ports supported by the UE

· Objectives for test coverage

· 2 Rx performance needs to be guaranteed if the 4 Rx operates with 2 Rx chains. 2 Rx test in addition to 4 Rx needs to be considered during the work item phase, if 2 Rx operations would not meet 2 Rx requirements when 4 Rx requirements are met.
· Scope for CA operation

· Specify 4 Rx RF requirements for CA after the non-CA requirements have been completed. The non-CA must be agreed and included in 36.101.
RRM core requirement with 4 Rx AP

The objectives for RRM core requirements for 4 Rx AP are the following
· Study feasibility of RLM requirements with 4 Rx antenna 

· The outcome of the feasibility study is decision on whether RLM requirements need to be specified.

· Specify RLM requirements based on the outcome of the above feasibility of using 4 Rx for RLM requirements

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
General 

· Define proper antenna configuration, MIMO channel correlation matrices, propagation channel condition for 4 Rx AP based MIMO in order to support UE performance and CSI requirement
· The demodulation requirements should be defined in scenarios where 4 Rx APs are verified with substantial gains. Fallback to 2 Rx AP in other scenarios should be allowed.
UE demodulation requirement with 4 Rx AP
The objectives for demodulation requirements of PDSCH for 4 Rx AP are the following

· Specify UE performance requirements with 4 Rx antenna including

· Demodulation of PDSCH (Cell-Specific Reference Symbols)

· Demodulation of PDSCH (User-Specific Reference Symbols)

· PDSCH demodulation requirements support up to 4 layers.

· No prioritization on number of layers.

· MMSE-MRC/IRC, RML and CWIC receivers will be investigated as candidate reference receivers. 

The objectives for demodulation requirements of control channels for 4 Rx AP are the following 

· Study feasibility of control channels demodulation with 4 Rx antenna with respect to

· Impact on UE power performance

· System benefit

· UE behavior in network

· The outcome of the feasibility study is decision on whether control channel demodulation performance needs to be specified and which control channel needs to be specified.

· Specify control channels demodulation performance based on the outcome of the above feasibility of using 4 Rx for control channels.

UE CSI requirement with 4 Rx AP
The objectives for CSI requirements for 4 Rx AP are the following 
· WI scope includes CSI requirements for 4 Rx antenna including 

· CQI

· PMI

· RI

· CSI requirements support up to 4 layers.

· No prioritization on number of layers.

· MMSE-MRC/IRC, RML and CWIC receivers will be investigated as candidate reference receivers. 

RRM performance requirement with 4 Rx AP

The objectives for RRM performance requirements for 4 Rx AP are the following
· Specify RLM performance requirements based on the conclusion of RLM core requirement part

2.62.1 Perf. part: LTE DL 4 Rx antenna ports (LTE_4Rx_AP_DL-Perf)

UID: 670261, WID in RP-161237

Justification
Multiple antennas for transmission and reception are used for improving both the user- and cell throughput and are key factors behind the high performance offered by 3GPP LTE standard. Starting from Rel-10 up to 8 layers is supported. However, the UE performance requirements are still based on the use of 2 receive antenna ports (AP); there are no requirements for a UE that can be equipped with more than two ports for achieving additional diversity gain and/or multiplexing gain. 

With 4 Rx a 4x4 MIMO system supports up to four layer spatial multiplexing. With 4 Rx AP an 8x4 MIMO system with four layer spatial multiplexing is capable of utilizing both beam forming and diversity gain in maximum level. These layers can be combined through dynamic beamforming and MIMO receiver processing to increase reliability and range. From a performance point of view the use of 4 Rx AP allows higher UE data rates in a wide range of scenarios and improved receiver sensitivity in general. Depending on the target SNR region, the transmission scheme used in the eNodeB and the channel conditions, the peak throughput can be doubled compared to dual-layer multiplexing by virtue of additional diversity gain and/or multiplexing gain. 

With the above expectation, in order to enhance the end user experience it’s proposed to start a new WI to define core and UE performance requirement for LTE with 4 Rx AP in Rel-13 in RAN4.
Objective
Objective of SI or Core part WI or Testing part WI
RF core requirement with 4 Rx AP
The objectives for RF core requirements for 4 Rx AP are the following

· Scope for non-CA operation

· No changes anticipated for RF Tx requirements

· All RF Rx requirements are in the scope of the work item

· specification of requirements in sub-clauses 7.1-7.10 of 36.101 applicable to 4Rx
· For each band the RF requirements are verified according to the number of Rx ports supported by the UE

· Objectives for test coverage

· 2 Rx performance needs to be guaranteed if the 4 Rx operates with 2 Rx chains. 2 Rx test in addition to 4 Rx needs to be considered during the work item phase, if 2 Rx operations would not meet 2 Rx requirements when 4 Rx requirements are met.
· Scope for CA operation

· Specify 4 Rx RF requirements for CA after the non-CA requirements have been completed. The non-CA must be agreed and included in 36.101.
RRM core requirement with 4 Rx AP

The objectives for RRM core requirements for 4 Rx AP are the following
· Study feasibility of RLM requirements with 4 Rx antenna 

· The outcome of the feasibility study is decision on whether RLM requirements need to be specified.

· Specify RLM requirements based on the outcome of the above feasibility of using 4 Rx for RLM requirements

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
General 

· Define proper antenna configuration, MIMO channel correlation matrices, propagation channel condition for 4 Rx AP based MIMO in order to support UE performance and CSI requirement
· The demodulation requirements should be defined in scenarios where 4 Rx APs are verified with substantial gains. Fallback to 2 Rx AP in other scenarios should be allowed.

· Specification of UE SDR requirements for single carrier with 4Rx

· Specification of test applicability and antenna connections for 4Rx capable UEs for 2Rx UE demodulation and CSI tests on 2Rx band

· Specification of UE SDR requirements for CA with 4Rx with limited scope

· One test with one CA bandwidth combination for each UE category to reach maximum data throughput

· No applicability rule is specified

UE demodulation requirement with 4 Rx AP
The objectives for demodulation requirements of PDSCH for 4 Rx AP are the following

· Specify UE performance requirements with 4 Rx antenna including

· Demodulation of PDSCH (Cell-Specific Reference Symbols)

· Demodulation of PDSCH (User-Specific Reference Symbols)

· PDSCH demodulation requirements support up to 4 layers.

· No prioritization on number of layers.

· MMSE-MRC/IRC, RML and CWIC receivers will be investigated as candidate reference receivers. 

The objectives for demodulation requirements of control channels for 4 Rx AP are the following 

· Study feasibility of control channels demodulation with 4 Rx antenna with respect to

· Impact on UE power performance

· System benefit

· UE behavior in network

· The outcome of the feasibility study is decision on whether control channel demodulation performance needs to be specified and which control channel needs to be specified.

· Specify control channels demodulation performance based on the outcome of the above feasibility of using 4 Rx for control channels.

UE CSI requirement with 4 Rx AP
The objectives for CSI requirements for 4 Rx AP are the following 
· WI scope includes CSI requirements for 4 Rx antenna including 

· CQI

· PMI

· RI

· CSI requirements support up to 4 layers.

· No prioritization on number of layers.

· MMSE-MRC/IRC, RML and CWIC receivers will be investigated as candidate reference receivers. 

RRM performance requirement with 4 Rx AP

The objectives for RRM performance requirements for 4 Rx AP are the following
· Specify RLM performance requirements based on the conclusion of RLM core requirement part

2.63  AWS-Extension Band for LTE (LTE_AWS_EXT)

UID: 670062, WID in RP-150428

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670062
	 AWS-Extension Band for LTE
	LTE_AWS_EXT
	1
	Rel-13
	R4
	Mar-15
	Sep-16
	88%
	Ericsson
	
	RP-150428

	670162
	Core part: AWS-Extension Band for LTE
	LTE_AWS_EXT-Core
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150800

	670262
	Perf. part: AWS-Extension Band for LTE
	LTE_AWS_EXT-Perf
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150800

	700068
	UE Conformance Test Aspects - AWS-Extension Band for LTE (Band 66)
	LTE_AWS_EXT-UEConTest
	2
	Rel-13
	R5
	Dec-15
	Sep-16
	65%
	Ericsson
	
	RP-160080


Justification
A band plan was agreed as the outcome of the SI on AWS-Extension band for LTE and is documented in TR 36.849. 

· 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, fixed duplex with downlink intra-band CA across 90 MHz span)
Interoperability within the band was also discussed during the SI, following the FCC expectations in [3], It was agreed and documented in [2] that “if during the WI for the above band plan it is concluded that interoperability across any part of the band cannot be achieved, then RAN4 agrees to address those interoperability issues”. To this end, it is expected that support of CA will be specified for the band. 

Objective
Objective of Core part WI
1. Specify a new operating band with UL 1710 - 1780 MHz and DL 2110 - 2200 MHz with:

· Fixed duplex spacing of 400MHz

· Support for 5, 10, 15 and 20MHz bandwidths

2. Support interoperability across the complete band (1710-1780/2110-2200MHz) by means of intra-band CA

· Specification of intra-band CA shall be completed as part of the WI
3. Interoperability shall be met by intra band carrier aggregation, and if it is determined that interoperability cannot be met by intra band CA, the means by which interoperability will be achieved shall be specified and the WID shall be modified.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of the Performance part work item are to add in the relevant RAN4 specifications the performance requirements for the new band. 
2.63.1 Core part: AWS-Extension Band for LTE (LTE_AWS_EXT-Core)

UID: 670162, WID in RP-150800

Justification
A band plan was agreed as the outcome of the SI on AWS-Extension band for LTE and is documented in TR 36.849. 

· 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, fixed duplex with downlink intra-band CA across 90 MHz span)
Interoperability within the band was also discussed during the SI, following the FCC expectations in [3], It was agreed and documented in [2] that “if during the WI for the above band plan it is concluded that interoperability across any part of the band cannot be achieved, then RAN4 agrees to address those interoperability issues”. To this end, it is expected that support of CA will be specified for the band. 

Objective
Objective of Core part WI
4. Specify a new operating band with UL 1710 - 1780 MHz and DL 2110 - 2200 MHz with:

· Fixed duplex spacing of 400MHz

· Support for 5, 10, 15 and 20MHz bandwidths

5. Support interoperability across the complete band (1710-1780/2110-2200MHz) by means of intra-band CA

· Specification of intra-band CA shall be completed as part of the WI
6. Interoperability shall be met by intra band carrier aggregation, and if it is determined that interoperability cannot be met by intra band CA, the means by which interoperability will be achieved shall be specified and the WID shall be modified.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of the Performance part work item are to add in the relevant RAN4 specifications the performance requirements for the new band. 
2.64  Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7 (LTE_CA_B5_B7_BWset)

UID: 670063, WID in RP-150171

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670063
	 Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	LTE_CA_B5_B7_BWset
	1
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Nokia Networks
	
	RP-150171

	670163
	Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	LTE_CA_B5_B7_BWset-Core
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Nokia Networks
	
	RP-150602

	670263
	Perf. part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	LTE_CA_B5_B7_BWset-Perf
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Nokia Networks
	
	RP-150602


Justification
CA_1A-5A-7A does not require 1.4 and 3 MHz channel bandwidths in Band 5, however, the corresponding fallback CA_5A-7A was not defined and only one bandwidth combination set including both 1.4 and 3 MHz channel bandwidths exists due to the earlier WI for CA_5A-7A. A new bandwidth combination set without 1.4 and 3MHz should be introduced for CA_5A-7A to avoid mandatory support of 1.4 and 3MHz channel bandwidths in fallback CA.
Objective
2.65 Objective of Core part WI
Introduce a new bandwidth combination set 1 to the channel bandwidth combination table of B5+B7 CA.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_5A-7A
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	30
	1

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.65.1 Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7 (LTE_CA_B5_B7_BWset-Core)

UID: 670163, WID in RP-150602

Justification
CA_1A-5A-7A does not require 1.4 and 3 MHz channel bandwidths in Band 5, however, the corresponding fallback CA_5A-7A was not defined and only one bandwidth combination set including both 1.4 and 3 MHz channel bandwidths exists due to the earlier WI for CA_5A-7A. A new bandwidth combination set without 1.4 and 3MHz should be introduced for CA_5A-7A to avoid mandatory support of 1.4 and 3MHz channel bandwidths in fallback CA.
Objective
2.66 Objective of Core part WI
Introduce a new bandwidth combination set 1 to the channel bandwidth combination table of B5+B7 CA.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_5A-7A
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	30
	1

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


2.67  Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5 (LTE_CA_B3_B5_BWset)

UID: 670064, WID in RP-150425

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670064
	 Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5_BWset
	1
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Samsung
	
	RP-150425

	670164
	Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5_BWset-Core
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Samsung
	
	RP-150425

	670264
	Perf. part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5_BWset-Perf
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Samsung
	
	RP-150425


Justification
The CA of Band 3 and Band 5 has been specified in the specification without bandwidth combination set including 3MHz channel bandwidth in Band 5. According to market request, this work item is proposed to add 3MHz channel bandwidth in Band 5 as new bandwidth combination set. 
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is the following

Add a bandwidth combination set 3 to the channel bandwidth combination table of B3 + B5 CA for 2DL/1UL, as indicated in the table below 

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set
	Dual uplink CA capability

	CA_3A-5A
	-
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	
	Yes
	
	
	20
	1
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	3
	Yes

	
	
	5
	
	Yes
	Yes
	Yes
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.68 Multiflow Enhancements for UTRA (HSDPA_MFTX_enh)

UID: 670054, WID in RP-150288

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670054
	Multiflow Enhancements for UTRA
	HSDPA_MFTX_enh
	1
	Rel-13
	R2
	Mar-15
	Sep-15
	100%
	Nokia
	
	RP-150288

	670154
	Core part: Multiflow Enhancements for UTRA
	HSDPA_MFTX_enh-Core
	2
	Rel-13
	R2
	Mar-15
	Sep-15
	100%
	Nokia
	
	RP-151021


Justification
3GPP has been continuously working on evolution of the HSPA data aggregation features, which started in Rel-8 with introduction of dual-carrier HSPA and culminated with adoption of 8C-HSPDA and Multiflow data transmission in Rel-11. Some of the HSDPA aggregation features have been already commercially deployed proving to provide noticeable gains in terms higher throughput and lower transmission delays. 

With introduction of Multiflow in Rel-11, an operator can utilize better available spectrum resources as several cells could be configured on the same frequency. In particular, 3GPP adopted the following scenarios: two cells on one frequency (SF-DC), three cells on two frequencies (DF-3C), four cells on two frequencies (DF-4C). The aforementioned scenarios cater for one or two frequencies, whereas some operators have up to three frequencies (either in the same of different bands). Thus, it becomes a logical extension to consider further Multiflow scenarios for such deployment cases. 
Objective
Objective of SI or Core part WI or Testing part WI
It is proposed to introduce a new Multiflow scenario, four cells on three frequencies (3F-4C), with the following general objectives:

· The three frequencies can be distributed on up to two frequency bands 

· Reuse as much as possible existing L1 functionality (specified by RAN WG1) by adopting existing principles and channel formats.

· Reuse as much as possible existing L2/L3 functionality (specified by RAN WG2) by adopting existing signalling.

· No or limited impact to RAN WG3.

· This feature will reuse the existing band combinations defined for dual band 4C-HSDPA configurations
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
· Specify UE performance requirements for the Multiflow functionality

In case of dual band operation, the requirements shall be defined for up to three frequencies if required

2.69 Message interworking during PS to CS SRVCC (mSRVCC)

UID: 680044, WID in CP-150401

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680044
	Message interworking during PS to CS SRVCC 
	mSRVCC
	1
	Rel-13
	C1
	Jun-15
	Sep-15
	100%
	Ivo Sedlacek, Ericsson
	
	CP-150401

	680045
	CT1 aspects of Message interworking during PS to CS SRVCC 
	mSRVCC
	2
	Rel-13
	C1
	Jun-15
	Sep-15
	100%
	Ivo Sedlacek, Ericsson
	24.237, 24.292
	CP-150401

	680046
	CT3 aspects of Message interworking during PS to CS SRVCC 
	mSRVCC
	2
	Rel-13
	C3
	Jun-15
	Sep-15
	100%
	Ivo Sedlacek, Ericsson
	29.292
	CP-150401


Justification
PS to CS SRVCC for originating calls in pre-alerting and PS to CS SRVCC for calls in alerting phase are based on assumption that the remote UE supports the PRACK request, preconditions and the UPDATE request, i.e. the UA role procedures defined in IETF RFC 3262, IETF RFC 3311, IETF RFC 3312 and IETF RFC 4032.
Real life test has shown that there are many remote UEs supporting none or only a subset of the above RFCs. The lack of support or limited support of the above RFCs in such remote UE results in PS to CS SRVCC access transfer failure when the call is in alerting phase or pre-alerting phase.

Furthermore, at the moment it is not clearly stated how and when the MSC server enhanced for SRVCC using SIP interface which is not enhanced for ICS, shall interwork CC messages (defined in 3GPP TS 24.008) with SIP messages (as profiled in 3GPP TS 24.229) on calls transferred during the PS to CS SRVCC access transfer.

Moreover, the behaviour with regards to handling SIP in-dialog messages unrelated to the actual PS to CS SRVCC access transfer, received from the SC UE or from the MSC server or the remote UE during PS to CS SRVCC access transfer are at the moment under specified.

Finally, there are stage-2 requirements in 3GPP TS 23.292 and 3GPP TS 23.237 for the MSC server serving a conference initiator of a conference with conference focus in IMS, to use the conference event package and interwork the conference event package information to CC messages.
Objective
The objective with this work item is to:

-
analyse the issues when the remote UE supports none or subset of IETF RFC 3262, IETF RFC 3311, IETF RFC 3312 and IETF RFC 4032 during PS to CS SRVCC access transfer for a call in the pre-alerting or alerting phase and based on the result of the analysis, specify the interworking with the remote UE when PS to CS SRVCC access transfer occurs for a call in the pre-alerting or alerting phase;

-
describe the interworking in MSC enhanced for SRVCC using SIP interface which is not enhanced for ICS between the CC messages (defined in 3GPP TS 24.008) and SIP messages (as profiled in 3GPP TS 24.229) on calls transferred during the PS to CS SRVCC access transfer, by referencing the applicable section in 3GPP TS 29.292.

-
specify the handling of SIP in-dialog messages unrelated to the actual PS to CS SRVCC access transfer, received on the source access leg or received on the target access leg or received from the remote UE during PS to CS SRVCC access transfer.

-
specify stage-3 for stage-2 requirements for the MSC server serving a conference initiator of a conference with conference focus in IMS, to use the conference event package and interwork the conference event package information to CC messages.

2.70 Support of Emergency services over WLAN ? phase 1 (SEW1)

UID: 690008, WID in SP-150253

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690008
	Support of Emergency services over WLAN ? phase 1
	SEW1
	1
	Rel-13
	S2
	Jun-15
	Mar-16
	100%
	Laurent thiebaut
	TS 23.402, TS 23.167, TS 23.271, TS 23.203, TS 23.228
	SP-150253

	680051
	Stage 2 of Support of Emergency services over WLAN - phase 1
	SEW1
	2
	Rel-13
	S2
	Jun-15
	Sep-15
	100%
	Laurent thiebaut
	TS 23.402, TS 23.167, TS 23.271, TS 23.203, TS 23.228
	SP-150253

	690009
	CT aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	2
	Rel-13
	ct
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	
	CP-150579

	690022
	CT1 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	24.302, 24.229
	CP-150579

	690025
	CT3 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	Rel-13
	C3
	Sep-15
	Dec-15
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	29.212, 29.214
	CP-150579

	690023
	CT4 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	Rel-13
	C4
	Sep-15
	Dec-15
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	23.003, 23.008, 29.273, 29.274
	CP-150579

	690036
	CT6 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	Rel-13
	C6
	Sep-15
	Dec-15
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	31.102
	CP-150579


Justification
GSMA Networks Group (NG) RILTE has recently concluded the work on creating the VoWiFi profile (IR.51). In conjunction with that work, the RILTE group has discussed scenarios pertaining to IMS Emergency Session support over WLAN and has sent a LS (S2-150566) to 3GPP noting the lack of 3GPP specifications on this topic and asking questions. 

TS 22.101 § 10.4.1 states that “If a UE supports IMS Multimedia Telephony service with speech media as specified in TS 22.173 via an access network, then it shall also support IMS emergency calls via that access network”. This means the willingness for 3GPP specifications to support IMS emergency calls over WLAN when supporting IMS Multimedia Telephony service with speech media over WLAN.

Thus it is needed to identify how to meet the existing stage 1 requirements and essentially provide for emergency calls over WLAN access to EPC the same level of functionality than for emergency calls over 3GPP access.

A corresponding FS_SEW study has been defined with 2 phases. Phase 1 of the study is concluded with recommendations for normative work.

Objective
Objective of this feature is to specify a solution for the Support of Emergency calls over WLAN based on conclusions reached in TR 23.771 for the phase 1 of the FS_SEW study (Study on the Support of Emergency services over WLAN).

This WID will consider the following simple deployment case:
· support an emergency session only in case of “Valid” UEs as in the case 1 in § 4.3.12.1 of 23.401: the support of emergency session is only addressed for UEs which (a) have valid credentials to access EPC over WLAN and (b) are authorized to connect to EPC over WLAN in the location where they initiate an emergency session. 
· Only existing location determination mechanisms are considered in this phase.

·  No Roaming cases (user not in his / her home country).

·  No Support of session continuity of emergency sessions at inter-access mobility. 

· No solutions that imply specification activities in other SDO(s)
SA1 and GSMA will be notified on the subset of requirements within 22.101 § 10.4 that can actually be supported in Rel13.

2.70.1 CT aspects of Support of Emergency services over WLAN ? phase 1 (SEW1-CT)

UID: 690009, WID in CP-150579

Justification
MCPTT stage 2 3GPP TS 23.179 defines the SIP-1 reference point as using the Gm reference point profiled for MCPTT: 

The SIP-1 reference point, which exists between the MCPTT UE SIP User Agent Client and the SIP core for establishing a session in support of MCPTT, shall use the 3GPP Gm reference point (with necessary enhancements to support MCPTT requirements and profiled to meet the minimum requirements for support of MCPTT).

The Gm reference point contains many options which are not necessarily applicable for support of MCPTT or options which are alternative mechanisms (e.g. P-CSCF discovery) where if the same option is not supported by both the UE and the network interoperability cannot be achieved. Accordingly, stage 3 work is necessary for identifying the minimum IMS profile for SIP core implementation to guide interoperable implementation of MCPTT solutions.
Objective
To profile the Gm reference point for MCPTT SIP-1 reference point to meet the minimum requirements for support of MCPTT as stated in Stage 2 technical specification 3GPP TS 23.179 by a UE which can be using other applications in addition to those required in support of the MCPTT feature. The following describes the intent of the profile:
-
Where options exist in 3GPP TS 24.229 related to provision of IMS based services over the Gm reference point, those options which need to be supported to ensure interoperable MCPTT service will be identified in a Technical Report as recommendations to support in order to ensure interoperable MCPTT service.

-
Where options exist in 3GPP TS 24.301and stage 2 functionality that are needed to provide MCPTT service over IMS, those options which need to be supported to ensure interoperable MCPTT service will be identified.

-
Where optional features of the MCPTT application are defined that require additional options on the Gm reference point to be supported, these options will also be identified as recommended to be supported to ensure interoperability of the optional MCPTT feature.
The proposed profile will only cover on-network operation.

The proposed profile will cover EPC aspects within the scope of CT WG1 that are required by MCPTT.

The objective of this WID is to profile the UE to network interactions, and will not address the profiling of the interactions between the core IMS network elements (e.g. between the P-CSCF and S-CSCF). Any profiling statements for the core network will be driven by the need for interoperability with the UE.
This WID will not develop new protocol. Any identified changes needed by MCPTT to the current mandatory requirements in 3GPP TS 24.229 or 3GPP TS 24.301 are outside the scope of this work as these will be documented in 3GPP TS 24.229 or 3GPP TS 24.301 as part of the MCPTT-CT work item. 

2.71 MBMS Enhancements (MBMS_enh)

UID: 660009, WID in SP-150516

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660009
	MBMS Enhancements
	MBMS_enh
	1
	Rel-13
	S2
	Dec-14
	Dec-15
	100%
	Nokia Networks, Curt Wong
	
	SP-150516

	660010
	MBMS Enhancements TR Phase
	FS_MBMS_enh_TR
	2
	Rel-13
	S2
	Dec-14
	Sep-15
	100%
	Nokia Networks, Curt Wong
	TR 23.8xy
	SP-150516

	690046
	MBMS Enhancements
	MBMS_enh_St2
	2
	Rel-13
	S2
	Aug-15
	Sep-15
	100%
	Nokia Networks, Curt Wong
	TS 23.246, TS 23.468
	SP-150520

	700006
	CT aspects of MBMS Enhancements
	MBMS_enh-CT
	2
	Rel-13
	C3
	Nov-15
	Dec-15
	100%
	Nokia Networks, Thomas Belling
	
	CP-150798

	700035
	CT3 aspects of MBMS enhancements
	MBMS_enh-CT
	3
	Rel-13
	C3
	Nov-15
	Dec-15
	100%
	Nokia Networks, Thomas Belling
	29.061, 29.468
	CP-150798

	700007
	CT4 aspects of MBMS enhancements
	MBMS_enh-CT
	3
	Rel-13
	C4
	Nov-15
	Dec-15
	100%
	Nokia Networks, Thomas Belling
	29.274, 23.008, 29.230
	CP-150798


Justification
To position LTE as technology for critical communications such as Public Safety, Group Communication System Enablers for LTE (GCSE_LTE) were introduced in Rel-12. 

In Rel-12, GCSE_LTE offers basic support for delivering voice and other data in a resource efficient way to a group of users spread over a large geographical area. Most prominent use case is a Push-To-Talk (PTT) service using GCSE_LTE to broadcast voice using MBMS Delivery to a group of users. Via the MB2 interface introduced in Rel-12 between GCS AS and BM-SC, the GCS AS is able to request establishment of MBMS bearers.

During the work on GCSE_LTE in Rel-12 it became clear that, in order to support Mission Critical Push To Talk (MCPTT), further improvements to GCSE_LTE and MBMS are required. This is e.g. to allow establishment of MBMS bearers using a list of cell identifiers for finer granularity of the service area. There is an ongoing Rel-12 work item in RAN3 on Group Call eMBMS congestion management for LTE (GCSE_LTE-MBMS_CM). SA2 needs to consider the outcome of this work.

In the current MBMS solution the MBMS service area is pre-configured, i.e. each eNB, based on local configuration, is aware of the service area(s) it belongs to. For MCPTT, it is not always possible to determine the area where a group call is applicable in a static fashion. It should be possible to determine group call areas in a dynamic fashion, i.e. based on the where-about of an incident. In addition, it may be up to a functional entity outside the MBMS architecture, for example, an MCPTT Application Server to determine the group communication area. Furthermore, the MBMS service area was defined for a large areas (e.g. a whole country for TV broadcast) while public safety related broadcast may happen only in a limited area (e.g. one cell or a couple of cells). To accommodate this requirement, it needs to be studied how broadcasting can be achieved in a smaller area and in a backward compatible manner.
Within the study phase of this work item possible improvements to GCSE and MBMS, including the MB2 interface, will be investigated. Coordination with other working groups such as RAN2, RAN3, CT3 and CT4 is foreseen.
Objective
1.
Objectives as part of the TR phase:

a.
Define the architectural requirements in order to scope the work in SA2.

b.
Study possible improvements to allow establishment of MBMS bearers using target area information (e.g. a list of cell identifiers), as distinct from using an MBMS Service Area.

Note: The mentioned improvements have impact to RAN, thus work on this objective requires coordination with RAN working groups. Solutions for this objective are supposed to have no UE impacts and are backward compatible to existing MBMS in a way that they do not change the MBSFN area concept.

c.
Study possible improvements to MBMS congestion handling.

Note: Work on this objective depends on the outcome of the corresponding RAN3 work item GCSE_LTE-MBMS_CM and may have UE impact.

d.
Study possible MBMS roaming scenarios and, if needed, study how to support these roaming scenarios. 

e.
Study aspects identified from MCPTT application work.

f.
Develop solutions and determine which solution(s) to document in normative specifications.

2.72 EPC Signalling Improvements for race scenarios (EPC_SIG_RACE)

UID: 690002, WID in CP-150424

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690002
	EPC Signalling Improvements for race scenarios
	EPC_SIG_RACE
	1
	Rel-13
	C4
	Sep-15
	Mar-16
	100%
	Huawei, Peter Schmitt
	
	CP-150424

	690026
	CT3 aspects for EPC Signalling Improvements for race scenarios
	EPC_SIG_RACE
	2
	Rel-13
	C3
	Sep-15
	Mar-16
	100%
	Huawei, Peter Schmitt
	29.212, 29.213
	CP-150424

	690027
	CT4 aspects for EPC Signalling Improvements for race scenarios
	EPC_SIG_RACE
	2
	Rel-13
	C4
	Sep-15
	Dec-15
	100%
	Huawei, Peter Schmitt
	29.274, 29.274, 29.275, 29.282, 29.273, 29.230, 23.008, 29.273
	CP-150424


Justification
The study item FS_ EPC_SIG_RACE (3GPP TR 29.811) analyses various EPC race conditions scenarios and scenarios with hanging session or bearer contexts in EPC nodes, and assesses whether to improve the existing protocols and/or specifications for effective handling of these scenarios. The TR provides recommendations on signalling improvements to EPC (GTP-C, PMIP and Diameter) for the handling of these issues, and to clarify how the EPC nodes should behave in these scenarios. 
Objective
The objective of this work item is to incorporate the solutions retained in the conclusion section of the TR 29.811 into normative specifications.
2.73 Diameter Message Priority (DiaPri)

UID: 700008, WID in CP-150613

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	700008
	Diameter Message Priority
	DiaPri
	1
	Rel-13
	C4
	Nov-15
	Jun-16
	94%
	Alcatel-Lucent, Jean-Jacques Trottin
	
	CP-150613

	700009
	CT3 aspects of DiaPri
	DiaPri
	2
	Rel-13
	C3
	Nov-15
	Mar-16
	100%
	Intel, Vivek Gupta
	29.153, 29.154, 29.201, 29.212, 29.213, 29.214, 29.215, 29.217, 29.219
	CP-150613

	700010
	CT4 aspects of DiaPri
	DiaPri
	2
	Rel-13
	C4
	Nov-15
	Mar-16
	100%
	Alcatel-Lucent, Jean-Jacques Trottin
	29.228, 29.229, 29.272, 29.273, 29.328, 29.329, 29.336, 29.337, 29.338, 29.344, 29.345
	CP-150613

	710044
	(IETF) Diameter Routing Message Priority (draft-ietf-dime-
	DiaPri
	2
	Rel-13
	C4-IETF
	Dec-15
	Jun-16
	85%
	Alcatel-Lucent, Jean-Jacques Trottin
	29.227, 29.272, 29.273, 29.229
	CP-150613


Justification
When making resource allocation and overload abatement decisions, Diameter nodes (agents, servers) currently have no generic mechanism to determine the relative priority of Diameter messages. There is a need for a mechanism to allow Diameter endpoints (clients) to indicate a level of priority of Diameter transactions. In particular some Diameter transactions may relate to emergency cases, first responders (firemen, public safety...), governmental users and also subscription based priority allocated by an operator to a customer. Such priority levels already exist in 3GPP for call processing, MPS, or bearer allocation (with ARP information). For Diameter based 3GPP interfaces, currently, the Session-Priority AVP was specified in TS 29.228 for two commands (SAR, LIR) and the Reservation-Priority AVP in TS 29.214 to define a priority for processing the commands, but they are application specific. A more generic and application independent mechanism is needed to be applicable to Diameter based 3GPP networks and interfaces.

IETF dime work group has also identified such a need and has an ongoing work on Diameter Routing Message Priority (IETF draft-ietf-dime-drmp-01). Such a priority mechanism is generic and application independent; it would be beneficial to 3GPP over Diameter based 3GPP interfaces.

With this information Diameter agents and servers can leverage that priority into resource allocation and overload abatement decisions.

Objective
The objective is to assess the IETF draft-ietf-dime-drmp-01 and its successive versions and then specifies its use over the Diameter based 3GPP interfaces which are under the responsibility of CT3 or CT4 work groups and especially those for which the overload control mechanism based on IETF RFC 7683. The handling of the existing Session-Priority AVP in existing messages over Cx/Dx and Sh/Dh and of the Reservation-Priority over Rx will be addressed.

The interfaces to be considered are:

-
 S6a/d, Cx/Dx, Sh/Dh, SWa, SWd, SWm, SWx, STa, S6b, S6c, S6m, S6t, S7a/d, S13, S13’, PC4a, PC6/PC7, SGd, Gdd, T4 interfaces for CT4;

-
Gx/Gxx, Rx, S15, S9, S9a, Sd, St, Sy, Np, Ns and Nt interfaces for CT3.

The impacts to the Protocol Converter between Rx and Rest-Rx interfaces will be addressed.
2.74  Downlink TPC Enhancements for UMTS (UTRA_EDL_TPC)

UID: 680059, WID in RP-151044

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680059
	 Downlink TPC Enhancements for UMTS
	UTRA_EDL_TPC
	1
	Rel-13
	R1
	Jun-15
	Mar-16
	100%
	Huawei
	
	RP-151044

	680159
	Core part: Downlink TPC Enhancements for UMTS
	UTRA_EDL_TPC-Core
	2
	Rel-13
	R1, R2, R3
	Oct-15
	Dec-15
	100%
	Huawei
	
	RP-151880

	680259
	Perf. part: Downlink TPC Enhancements for UMTS
	UTRA_EDL_TPC-Perf
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	Huawei
	
	RP-151880


Justification
WCDMA currently serves as the dominant mobile broadband technique. The number of connections for WCDMA users and the average user date rate have continued to increase in the past years and will further increase in the coming years, which requires WCDMA to evolve further from both uplink and downlink perspective. 
A Rel-12 WI on Further EUL Enhancements has been standardized to enhance uplink performance. The WCDMA specifications should be also further evolved to enhance the downlink performance in various aspects. One aspect is the reduction of DL control channel overhead, especially in case of a large number of DL connections which may result in a significant control channel overhead.
Objective
Objective of SI or Core part WI or Testing part WI
The work shall consider DL enhancements for UMTS and focus on the RAN1 aspects already studied as part of the "Study on DL Enhancements for UMTS". The objective of this work item is the specification of 
· Mechanisms for downlink control channel performance improvements. Identified solutions: repetition of TPC commands and DTX of TPC commands (RAN1)

· UE capability (RAN2)
· Potential signaling between NodeB and RNC (RAN3)
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
· Potential impact to demodulation performance of DL TPC commands (RAN4)
2.74.1 Core part: Downlink TPC Enhancements for UMTS (UTRA_EDL_TPC-Core)

UID: 680159, WID in RP-151880

Justification
WCDMA currently serves as the dominant mobile broadband technique. The number of connections for WCDMA users and the average user date rate have continued to increase in the past years and will further increase in the coming years, which requires WCDMA to evolve further from both uplink and downlink perspective. 
A Rel-12 WI on Further EUL Enhancements has been standardized to enhance uplink performance. The WCDMA specifications should be also further evolved to enhance the downlink performance in various aspects. One aspect is the reduction of DL control channel overhead, especially in case of a large number of DL connections which may result in a significant control channel overhead.
Objective
Objective of SI or Core part WI or Testing part WI
The work shall consider DL enhancements for UMTS and focus on the RAN1 aspects already studied as part of the "Study on DL Enhancements for UMTS". The objective of this work item is the specification of 
· Mechanisms for downlink control channel performance improvements. Identified solutions: repetition of TPC commands and DTX of TPC commands (RAN1)

· UE capability (RAN2)
· Potential signaling between NodeB and RNC (RAN3)
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
· Potential impact to demodulation performance of DL TPC commands (RAN4)
2.75  Licensed-Assisted Access using LTE (LTE_LAA)

UID: 680060, WID in RP-151045

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680060
	 Licensed-Assisted Access using LTE
	LTE_LAA
	1
	Rel-13
	R1
	Jun-15
	Dec-16
	44%
	Ericsson
	
	RP-151045

	680160
	Core part: Licensed-Assisted Access using LTE
	LTE_LAA-Core
	2
	Rel-13
	R1
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151045

	680260
	Perf. part: Licensed-Assisted Access using LTE
	LTE_LAA-Perf
	2
	Rel-13
	R4
	Jun-15
	Dec-16
	50%
	Ericsson
	
	RP-151045

	700067
	UE Conformance Test Aspects - Licensed-Assisted Access using LTE
	LTE_LAA-UEConTest
	2
	Rel-13
	R5
	Dec-15
	Dec-16
	8%
	Motorola Mobility
	
	RP-151766


Justification
The fast uptake of LTE in different regions of the world shows both that demand for wireless broadband data is increasing and that LTE is an extremely successful platform to meet that demand. 

For IMT systems, existing and new spectrum licensed for exclusive use by IMT technologies will remain fundamentally critical for providing seamless coverage, achieving the highest spectral efficiency, and ensuring the highest reliability of cellular networks through careful planning and deployment of high-quality network equipment and devices. All of these cannot be achieved by unlicensed spectrum which can never match the qualities of the licensed regime.

However, use of unlicensed spectrum is increasingly considered by cellular operators as a complementary tool to augment their service offering and solutions. Efficient use of unlicensed spectrum as a complement to licensed spectrum has the potential to bring great value to service providers, and, ultimately, to the wireless industry as a whole. Given the widespread deployment and usage of other technologies in unlicensed spectrum for wireless communications in our society, it is necessary that LTE has to coexist with existing and future uses of unlicensed spectrum.

Complementing the LTE platform with unlicensed spectrum is a natural choice under these considerations, as it would enable operators and vendors to leverage the existing and planned investments in LTE/EPC, i.e., hardware and software in the radio and core network. This is especially true for “Licensed-Assisted Access” (LAA), where the access to unlicensed spectrum via a Secondary Component Carrier (SCell) is assisted by a Primary Component Carrier (Pcell) on licensed spectrum using the Carrier Aggregation Framework of LTE.

3GPP has studied the use of unlicensed spectrum in combination with licensed spectrum [1]. The outcome of the study is captured in [2]. The study has shown that it is possible to adapt LTE to operate SCells in unlicensed spectrum while coexisting in a fair manner with Wi-Fi as well as with other LAA networks. Furthermore, the study highlights recommendations and design options for an LAA design that enables a single global solution framework for LAA operation that achieves fair coexistence with other Wi-Fi and LAA networks.

Further the applicable working groups should provide a minimum set of mandatory features/parameters that enables effective and fair coexistence between Wi-Fi and LAA to be able to provide input to applicable regulatory discussions, e.g. ETSI BRAN.
[1]
RP-141817
Study on Licensed-Assisted Access to Unlicensed Spectrum

[2]
TR 36.889
Feasibility Study on Licensed-Assisted Access to Unlicensed Spectrum V13.0.0
Objective
Objective of SI or Core part WI or Testing part WI
This work item will specify LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum which enables operation of LTE in the 5GHz unlicensed spectrum for low power secondary cells based on regional regulatory power limits using carrier aggregation. Support for Dual Connectivity and standalone operation on unlicensed spectrum is therefore not included*. The core technology should be as much as possible band agnostic. The LAA design should allow fair coexistence between Wi-Fi and LAA and fair coexistence between different LAA systems. This shall be ensured by following the recommendations and conclusions from the TR on LAA and continuing to consider coexistence for the specification work [2]. In addition a minimum set of mandatory features/parameters that enables effective and fair coexistence between Wi-Fi and LAA and effective and fair coexistence between different LAA systems should be identified. To allow an effective design, the enhancements should reuse the features of LTE as much as possible. Duplication of work done in other LTE work items should be avoided.
The work item should only specify support for LAA SCells operating with only DL transmissions. When specifying support for LAA SCells with only DL transmission, the following for the UL should be agreed (but not specified): the principles of UL channel access and the necessary forward compatibility mechanism so that the UL for LAA SCells can be added in future release without modifications to the DL design.
The detailed objectives of the work item are to specify support for the following functionalities:

· Channel access framework including clear channel assessment (RAN1, RAN2, RAN4)
· Discontinuous transmission with limited maximum transmission duration (RAN1, RAN4)

· UE support for carrier selection (RAN1, RAN2)
· UE support for RRM measurements including cell identification (RAN1, RAN2, RAN4)
· AGC, coarse and fine time and frequency synchronization (RAN1, RAN4)
· Channel-State Information (CSI) measurement, including channel and interference (RAN1, RAN4)

The work item should also specify base station and UE core requirements of 5GHz spectrum (based on regulatory limits) including applicable band/bands definition and a limited set of example band combinations. The 5 GHz band/bands definition should include DL only and UL/DL operations (without UL requirements being defined in Rel-13). The 5GHz unlicensed band/bands definition(s) should not introduce new frame structure(s) (if any) and/or new TDD UL/DL configurations (if any) for the licensed bands. (RAN4)
* For the LAA SCell, there is no support in BS or UE for transmission/reception of any current broadcasted system information, random access responses and paging (following LTE Carrier Aggregation procedure), including no corresponding rate matching.

Note: In Device Coexistence based on Release 11 is to be applied.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify the necessary UE and base station performance requirements to support LAA SCell operations. 
2.76  Elevation Beamforming/Full-Dimension (FD) MIMO for LTE (LTE_EBF_FDMIMO)

UID: 680061, WID in RP-151085

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680061
	 Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	LTE_EBF_FDMIMO
	1
	Rel-13
	R1
	Jun-15
	Sep-16
	79%
	Samsung
	
	RP-151085

	680161
	Core part: Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	LTE_EBF_FDMIMO-Core
	2
	Rel-13
	R1
	Jun-15
	Dec-15
	100%
	Samsung
	
	RP-151085

	680261
	Perf. part: Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	LTE_EBF_FDMIMO-Perf
	2
	Rel-13
	R4
	Jun-15
	Sep-16
	70%
	Samsung
	
	RP-151085


Justification
The recent popularity of various smart phone multimedia applications led to dramatic increase of wireless data traffic in carriers’ networks across the world. In LTE and LTE-Advanced, MIMO (with 2, 4, or 8 antenna ports) was identified as one of the key technologies to address these capacity demands. While these MIMO systems mostly consider only the azimuth dimension to achieve the MIMO benefits, a two-dimensional active antenna array can exploit the elevation dimension inherent in a MIMO wireless system as well as the azimuth dimension, with which further system performance improvement is achieved to accommodate the increasing capacity demand. 

3GPP has studied performance and feasibility of EB/FD-MIMO and the study drew the following conclusion in TR 36.897: 

· Non-precoded, beamformed, and hybrid CSI-RS based schemes demonstrate significant throughput gain in realistic non-full buffer traffic models over the best baseline using implementation based enhancements in many scenarios 
· The best choice between these schemes may depend on factors including the number of TXRUs
· Non-codebook based CSI reporting is beneficial for EB/FD-MIMO compared to the best baseline using implementation based enhancements.
· SRS enhancement is beneficial for EB/FD-MIMO compared to the best baseline using implementation based enhancements.
· From the performance perspective, DMRS enhancements are beneficial for EB/FD-MIMO.
The conclusion captured in TR 36.897 justifies the need for creating a work item for specifying the identified enhancements. 
Objective
Objective of SI or Core part WI or Testing part WI
The work item aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 2D antenna array with cross-poles at eNBs. The detailed objectives are as follows. 

· Specify enhancements on reference signal in the following areas [RAN1]

· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping
· Beamformed CSI-RS

· SRS capacity improvement

· Support for SRS transmission with 4TX antennas as a second priority

· Support of additional ports for DMRS targeting higher dimensional MU-MIMO
· The maximum number of DMRS ports that a UE may be able to receive is kept as 8
· Specify enhancements on CSI reporting in the following areas [RAN1]

· For non-precoded CSI-RS, codebook for 2D antenna arrays for support of {8,12,16} CSI-RS ports and associated necessary channel state information. 

· If there is not significant gain shown for new codebook for 8 CSI-RS ports, the current codebook for 8 CSI-RS ports is retained. 
· Necessary channel state information for beamformed CSI-RS
· Extension of Rel-12 CSI reporting mechanism for both periodic and aperiodic CSI reports

· Specify higher layer support of enhancements listed above [RAN2]

· Specify the necessary UE (if any) core requirements [RAN4]
Impact on UE and eNB complexity should be taken into account. 

eNB core requirements for EBF/FD-MIMO with active antennas will be specified in the AAS WI [AAS_BS_LTE_UTRA]. RAN4 should identify until RAN#69 whether there is a need for additional eNB core requirements that are not addressed in the AAS WI. 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify the necessary UE performance requirements to utilize both elevation and azimuth domains with 2D antenna array at eNBs.
2.77  L2/L3 Downlink enhancements for UMTS (UTRA_EDL_L23)

UID: 680062, WID in RP-151043

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680062
	 L2/L3 Downlink enhancements for UMTS
	UTRA_EDL_L23
	1
	Rel-13
	R2
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151043

	680162
	Core part: L2/L3 Downlink enhancements for UMTS
	UTRA_EDL_L23-Core
	2
	Rel-13
	R2
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-152184


Justification
WCDMA currently serves as the dominant mobile broadband technique. The number of connections for WCDMA users and the average user date rate have continued to increase in the past years and will further increase in the coming years, which requires WCDMA to evolve further from both uplink and downlink perspective. 
A Rel-12 WI on Further EUL Enhancements has been standardized to enhance uplink performance. The WCDMA specifications should be further evolved to enhance the downlink performance in various aspects, including:

· Improvements to signaling transmission, e.g. signaling optimization for RRC state transition, etc.
· Enhanced SRB over HSPA performance, especially from SRB coverage perspective.
Objective
Objective of SI or Core part WI or Testing part WI
The work shall consider DL enhancements for UMTS and focus on the aspects already studied as part of the "Study on DL Enhancements for UMTS".
The detailed objectives of this work item are 
· Specify mechanisms for downlink signalling performance enhancements (RAN2)
· (1) Enhanced signalling on RRC parameters configuration. Identified solution aims at the introduction of retrievable configurations
· (2) URA_PCH state (transition) enhancements. Identified solution is based on seamless transition from URA_PCH to CELL_FACH. 
· (3) Mechanism on extending RNTI spaces so that more UEs can be configured in CELL_PCH, URA_PCH and CELL_FACH state. Identified solution is based on extended RNTI
· (4) Optimization from IDLE to CONNECTED state. Identified solution is based on E-DCH acquisition/release indication (RAN3)
· Consider mechanisms to optimize UE state transition and synchronous RRC reconfiguration. Solutions for this objective should only be standardized if consensus can be reached, and the WID revised by RAN#69. Enhancements to be considered are: 
· (5) State transition enhancements. Identified solutions include:
· solution of MAC layer handshake
· solution of MAC layer handshake with network control
· solution of RRC layer handshake
· (6) Improved RRC synchronized procedures. Identified solutions include:
· solution of MAC layer handshake
· solution of RRC layer handshake
· Consider further the identified solution based on improved HARQ retransmission (RAN2).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.78  Support of single-cell point-to-multipoint transmission in LTE (LTE_SC_PTM)

UID: 680064, WID in RP-151110

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680064
	 Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM
	1
	Rel-13
	R2
	Jun-15
	Dec-16
	74%
	Huawei
	
	RP-151110

	680164
	Core part: Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM-Core
	2
	Rel-13
	R2
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151110

	680264
	Perf. part: Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM-Perf
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151110

	710069
	UE Conformance Test Aspects - Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Dec-16
	40%
	Huawei
	
	RP-160308


Justification
To position LTE as technology for critical communications such as Public Safety, Group Communication System Enablers for LTE (GCSE_LTE) were introduced in Rel-12, where group communication was specified over MBSFN. 

As observed in the FS_LTE_SC_PTM study, SC-PTM transmission can consume fewer resources than MBSFN transmission if a service needs to be provided in a limited geographical area (i.e. when users receiving a service are all in 1, 2 or 3 cells, or when the MBSFN area is pre-defined and contains a number of cells with no user receiving the service). SC-PTM transmission with UL feedback, which spectral efficiency depends on the number of receiving UEs, tends to provide better spectral efficiency than MBSFN transmission for small number of receiving UEs. With SC-PTM, the broadcast area can be dynamically adjusted cell by cell to fit the dynamically defined geographic area (e.g. incident’s physical location) for a group call, using the cell list provided by the Core Network, without the need to pre-establish the MBMS bearers over a pre-defined geographic area like for MBSFN. Further more, SC-PTM transmission can provide more flexible resource allocation (due to dynamic scheduling via PDCCH) and it can be multiplexed with unicast transmission in frequency domain, which can improve the spectral efficiency for certain services (e.g. bursty traffic).
SC-PTM transmission is considered by cellular operators as a complementary tool over which to provide critical communications. SC-PTM transmission is also considered beneficial by cellular operators who have unsynchronized networks due to e.g. cost or other reasons.

In addition to critical communications, SC-PTM transmission could also be used as a multicast technology for other commercial use cases, e.g. over-the-top videos or popular apps download, mobile advertising, traffic information for cars, etc.
Objective
Objective of Core part WI
This work item will specify LTE enhancements to support the single-cell point-to-multipoint (SC-PTM) transmission. SC-PTM transfers the MBMS session data over a single cell using PDSCH, and it is scheduled using a common RNTI (Group-RNTI) on PDCCH. A UE performing the SC-PTM reception might be either in RRC_IDLE or in RRC_CONNECTED. The detailed objectives are as follows:

16) Specify air interface aspects to support the SC-PTM operation. In particular, specify: [RAN2]
a) SC-PTM configuration: 
· Use one Group-RNTI per TMGI.
· Provisioning of the SC-PTM configuration using a SC-PTM specific MCCH.
b) Support transmission schemes associated with Transmission Mode 1, 2 and 3 for SC-PTM transmission. 
17) Specify necessary changes to the existing MBMS interfaces in order to support the SC-PTM operation. MCE is the node to make the decision on whether to use SC-PTM or MBSFN for the transfer of a particular MBMS service. In particular, specify: [RAN3]
a) CN provides necessary information (including the list of cell identities) to the MCE.

b) MCE provides the necessary information received from the CN to the eNB (including the list of cell identities and QoS information), so that the eNB knows for which MBMS service(s) in which of its cell(s) it should provide the SC-PTM transmission.
18) Specify necessary solutions to support service continuity when the UE moves between the cells where SC-PTM transmission is available or when the UE moves from the cell where SC-PTM transmission is available to the cell where it is not (i.e. via unicast), if the solution doesn’t significantly impact the radio efficiency and signaling overhead. Afterwards, as a second priority if time permits, solution to support service continuity for UEs in RRC_IDLE may be identified and considered for specification. [RAN2, RAN3]
Coordination with SA2 on the architecture and network interface aspects for SC-PTM operation, and the outcome of SA2 WI “MBMS Enhancements” on the establishment of MBMS bearers using target area information will be taken into account.
This work item will follow the design targets and recommendations of the FS_LTE_SC_PTM study as documented in TR 36.890.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify necessary performance requirements to support the SC-PTM operation, if needed.
2.79  Extension of Dual Connectivity in E-UTRAN (LTE_dualC_ext)

UID: 680065, WID in RP-151008

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680065
	 Extension of Dual Connectivity in E-UTRAN
	LTE_dualC_ext
	1
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	Samsung
	
	RP-151008

	680165
	Core part: Extension of Dual Connectivity in E-UTRAN
	LTE_dualC_ext-Core
	2
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	Samsung
	
	RP-151798


Justification
As the outcome of the Study on Extension of Dual Connectivity in EUTRAN, the following enhancements were identified for future normative work. 
· SIPTO support in dual connectivity. Support of MeNB and SeNB in the same local home network (stand-alone case) and support of the LGW being co-located with the MeNB or the SeNB (co-located case, SIPTO bearer = SCG bearer) were seen as feasible solutions that could be further pursued in normative work.
· Handover with SeNB addition and inter-MeNB handover without SeNB change. For supporting e.g. inter-MeNB handover without SeNB change, it was agreed to investigate possibilities to extend the range of the UE X2AP ID as well as other possible solutions during future normative work.
· CSG support for hybrid access HeNBs acting as SeNBs.
· UE-AMBR coordination over X2. In order to optimize the overall throughputs for the UE and avoid restricting the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13. Two solutions have been identified. The selection of the solution should be performed in normative work, if any.
· Handling of User Inactivity. In order to enable the setting of an optimum connection time in the SeNB, it could be considered to provide the Expected UE Behaviour information to the SeNB in the SeNB Addition Request message. Other methods could be investigated during the work item phase, if any. 
Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. The same conclusion for SIPTO with co-located L-GW can be used for LIPA as well.

Objective
Objective of SI or Core part WI or Testing part WI
Taking the conclusions of the Study Item (36.875) as starting point, the work item should fulfil the following objectives:
· Support SIPTO in dual connectivity
· The following architectures should be supported:
· Stand-alone case, support of MeNB and SeNB in the same local home network
· Co-located case, LGW co-located with the MeNB
· Co-located case, LGW co-located with the the SeNB (SIPTO bearer = SCG bearer)
· Introduce functions and procedures to support above architectures in the dual connectivity
· Support LIPA in dual connectivity
· The following architecture should be supported:
· LGW co-located with the SeNB in hybrid access mode (LIPA bearer = SCG bearer)
· Introduce functions and procedures to support above architecture in the dual connectivity
· Support inter-MeNB handover without SeNB change and handover with SeNB addition. Investigate possibilities to extend the range of the UE X2AP ID as well as other possible solutions.
· Support UE-AMBR coordination over X2.
· Define a solution to enable the setting of an optimum connection time in the SeNB.
· Define the solution to support hybrid access HeNBs acting as SeNBs for dual connectivity.
· Stage 2 and stage 3 work for above functionalities.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.80  RAN sharing enhancements for UMTS (RSE_UTRA_GUSH)

UID: 680067, WID in RP-151086

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680067
	 RAN sharing enhancements for UMTS
	RSE_UTRA_GUSH
	1
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151086

	680167
	Core part: RAN sharing enhancements for UMTS
	RSE_UTRA_GUSH-Core
	2
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151251


Justification
It has been discussed and identified in the SI phase that the enhancements of some aspects may need to be considered for UTRAN RAN Sharing.
In case of load balancing, Hosting RAN Operator may need to balance the user traffic load individually for each Participating Operator within a shared UTRAN, while the principal objective to maximize throughput is not impacted. Three possible solutions have been listed in TR 25.756, which include the legacy mechanism, Enhancements to RADIO LINK SETUP message, and the Common Measurement solution. However, only the first two were proven to respect the throughput maximisation principle.

For the purpose of delivering the measurements of network resource usage per participating CN operator in the shared UTRAN, the solution on monitoring CS connection time and PS data volume per operator needs to be standardized and there is possible interaction with other groups.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to complete the normative work to support RAN Sharing enhancements based on the agreements in study phase.
· Enhance the load information exchange procedure by considering the complement to legacy mechanism. 

· Introduce a solution to meet the requirement for measurement of traffic volume per participating CN operator.
Additionally, RAN3 should consider whether co-operation with other groups will be needed or not.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.81 Interference mitigation for downlink control channels of LTE (LTE_IM_DLCCH)

UID: 680071, WID in RP-151107

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680071
	Interference mitigation for downlink control channels of LTE
	LTE_IM_DLCCH
	1
	Rel-13
	R4
	Jun-15
	Jun-16
	100%
	Intel
	
	RP-151107

	680271
	Perf. part: Interference mitigation for downlink control channels of LTE
	LTE_IM_DLCCH-Perf
	2
	Rel-13
	R4
	Jun-15
	Jun-16
	100%
	Intel
	
	RP-160908


Justification
The demands for higher capacity and improved performance for data and control channels keep increasing. The capacity and performance issues are typically addressed by considering the corresponding receiver enhancements with interference cancellation and suppression capability. In the previous LTE releases, the receiver enhancement has been mainly focused on data channels and inter-cell interference scenarios. However the receiver enhancements for the downlink control channels were not addressed.

To address the capacity and performance issue for downlink control channels, the advanced receivers with interference cancellation and suppression capability may be used. In addition to the increased capacity and improved performance, the considered techniques potentially offer other system-level advantages such as balanced performance of control channels with PDSCH, reduced control signalling overhead, robust receiver operation in the interference limited cases (including handover scenarios or scenarios with cell range extension), improved link adaptation for PDCCH/EPDCCH, reduced PDCCH/EPDCCH blocking probability, etc. 

Therefore, new performance requirements of using advanced receiver structures capable of inter-cell interference mitigation for the downlink control channels as means to improve the control channel capacity and performance are required.
Objective
Objective of SI or Core part WI or Testing part WI
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The general objectives for this WI are to specify UE demodulation requirements for control channels with practical interference aware receivers that can be used for inter-cell interference cancellation and suppression. The detailed objectives of the work item include:

· The candidate advanced receivers to be considered for demodulation requirements are the existing PDSCH receiver structures defined in Rel-11/Rel-12, with capability of

· Linear suppression of control channel interference of interfering cells such as

· MMSE-IRC

· E-MMSE-IRC


And

· Cancellation of CRS interference of interfering cell
· Identify the scenarios and evaluation assumptions (including the reference receiver(s) for defining performance requirements depending on the gain for each of the control channels listed below) during the works

· Specify requirements on demodulation of PCFICH/PDCCH with above identified advanced receivers 

· Specify requirements on demodulation of EPDCCH with above identified advanced receiver with capability of MMSE-IRC and CRS-IC 

· Specify requirements on demodulation of PHICH with above identified advanced receivers 

· Realistic interference models for the downlink control channels should be considered. 

· CRS assistant information (CRS-AssistanceInfo IE) from Rel-11 can be reused for this WI without additional signalling and network restriction.
The work for E-MMSE-IRC is prioritized over that for MMSE-IRC.
2.82  Network-Assisted Interference Cancellation and Suppression for UMTS (UTRA_NAICS)

UID: 690062, WID in RP-151577

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690062
	 Network-Assisted Interference Cancellation and Suppression for UMTS
	UTRA_NAICS
	1
	Rel-13
	R1
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151577

	690162
	Core part: Network-Assisted Interference Cancellation and Suppression for UMTS
	UTRA_NAICS-Core
	2
	Rel-13
	R1
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151879


Justification
The number of subscribers is growing rapidly, creating new demands for higher capacity. Several techniques are commonly used, such as cell splitting, and heterogeneous network deployment, etc. However, there are 2 factors that would limit the capacity that can be achieved by these techniques. Firstly, a lot of new cell edges would be created. Strong co-channel interference from the neighbour cells would degrade the downlink performance of cell edges UEs significantly. Secondly, many lightly loaded cells, or even unused cells, would be created. Because it is impractical to accurately deploy every cell right at the hotspot centre, some cells will inevitably be lightly loaded, while some will be heavily loaded. With enhanced cell offloading techniques for ICS capable UE, the originally lightly loaded cells would be able to serve more UEs, increasing the overall system capacity. Although UE can perform IC alone without network involvement, there may be potential solutions that can improve UE’s IC performance, or reduce UE’s IC implementation complexity. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of the work item are the following:
· Specify mechanisms for enhanced offloading with NAICS UE based on re-using Multiflow/Multicarrier functionalities relevant for offloading (RAN1, RAN2, RAN3), considering Single Carrier/Dual Carrier scenarios.

· Evaluate potential optional enhancements at the UE side to reduce uplink interference, as well as UE power savings.
Impact on UE and network implementations shall be minimized.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.83  Dual Carrier HSUPA Enhancements for UTRAN CS (DC_HSUPA_CS)

UID: 690064, WID in RP-151607

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690064
	 Dual Carrier HSUPA Enhancements for UTRAN CS
	DC_HSUPA_CS
	1
	Rel-13
	R2
	Sep-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151607

	690164
	Core part: Dual Carrier HSUPA Enhancements for UTRAN CS
	DC_HSUPA_CS-Core
	2
	Rel-13
	R2
	Sep-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151780


Justification
The CS service has been an intrinsic part of the UTRA system that starting from R99 has been offering a reliable way of speech communication. Over the time it has been enhanced with additional features such as WB-AMR and DCH enhancements; furthermore there are ongoing activities to introduce a new EVS codec to the UTRA system. As of now, the CS service continues to play a crucial role in UTRA offering speech service not only to the UTRA terminals, but also to the LTE system in the CS-fallback mode. At the same time, the UTRA system also provides a high-speed access to the packet service that also has been improved with various features, among which DL/UL multi-carrier enhancements provide the highest gains. Both DL and UL multi-carrier enhancements are getting commercially deployed becoming the baseline for the high-speed packet access. 
The UTRA specification allows for simultaneous establishment of CS and PS RAB effectively enabling ongoing CS call during the packet data session. When the DL multi-carrier enhancements were introduced, they were specified in such a way that they can be combined with the CS call (with a limitation that it is limited only to the primary carrier). On the contrary to it, the UL multi-carrier feature cannot be combined with the CS call requiring the network to disable them whenever the CS call is established.
It is worth noting that DL and UL multi-carrier enhancements are not only about achieving peak rates but also about having better load balancing and more efficient channel usage. Furthermore, there is an ongoing Rel-13 WI that aims at introducing UL dual-band multi-carrier support that will complement the corresponding DL functionality opening even further opportunities for the multi-carrier evolution in the UMTS system. Thus, it seems more than natural that establishment of the CS RAB should not impact negatively multi-carrier benefits. 
Objective
Objective of SI or Core part WI or Testing part WI
The objective of the WI is to allow for simultaneous operation of PS and CS RAB such that DC-HSUPA or DB-DC-HSUPA can remain configured for the PS RAB. There are the following general principles:

· Existing RAN1 and RAN2 functionality with code configurations “2xSF2 + 2xSF4” and “2xSF2” should be re-used. In other words, there will be one DPDCH and two E-DPDCH channels on the primary frequency, and four E-DPDCH channels on the secondary frequency.

· No or limited impact to RAN3 WG.

· For RAN4 WG, check and change, if needed, calculations for the UE maximum and remaining power when the DPDCH channel is configured simultaneously with DC-HSUPA or DB-DC-HSUPA. 

· Simultaneous configuration of DC-HSUPA and DB-DC-HSUPA and the DPDCH channel should be limited only to the primary carrier.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
2.84  Further Enhancements of Minimization of Drive Tests for E-UTRAN (LTE_eMDT2)

UID: 690065, WID in RP-151611

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690065
	 Further Enhancements of Minimization of Drive Tests for E-UTRAN
	LTE_eMDT2
	1
	Rel-13
	R2
	Mar-15
	Dec-16
	60%
	CMCC
	
	RP-151611

	670042
	Study on further Enhancements of Minimization of Drive Tests for E-UTRAN
	FS_LTE_eMDT2
	2
	Rel-13
	R2
	Mar-15
	Sep-15
	100%
	CMCC
	36.880
	RP-150472

	690165
	Core part: Further Enhancements of Minimization of Drive Tests for E-UTRAN
	LTE_eMDT2-Core
	2
	Rel-13
	R2
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151611

	721000
	UE Conformance Test Aspects ? Further Enhancements of Minimization of Drive Tests for E-UTRAN
	LTE_eMDT2-UEConTest
	2
	Rel-13
	R5
	Jun-16
	Dec-16
	0%
	Intel
	
	RP-161071


Justification
Using drive tests for network optimization purposes is costly, contributes in environmental emission of CO2 and come with a limitation to measuring places along a drive route, though. Hence it is desirable to have automated solutions, which provide the ability for operators to gather information such as radio measurements which are associated with customer UEs and use this information to assist network optimization. In order to reduce the need for manual drive testing, the WI intends to continue the earlier releases work on investigating and identifying the solutions for Minimization of Drive Tests (MDT). 
Rel-11 MDT aimed at defining methods in context of QoS verification. The work on measuring end user QoS focused on measurement of bit rate for non-GBR (Guaranteed Bit Rate) type data statistics only. However besides non-GBR traffics, some GBR traffics (e.g., MMTEL voice/video) are being introduced in most operators’ network. And as the typical services provided by operators, MMTEL voice/video will be tested and optimised specially. Hence it is necessary to understand whether the MDT functionality as currently defined can efficiently support MMTEL voice/video type traffic statistics or not. It is worth pointing out that MBMS-MDT have already set a precedent on specific traffic/application based MDT.
In addition in Rel-13, it is necessary to consider provision of additional feedback from UE handling diverse capabilities that impact MDT measurement results (e.g. new type of assistance information such as IDC, etc) in order to accurately reflect the channel condition for coverage and network optimization.
As concluded in the study item phase, the potential solutions for QoS verification of MMTEL voice/video traffic and for enhanced coverage optimization were identified. Therefore a WI should be continued to complete the corresponding specification work.
4
Objective
4.1
Objective of SI or Core part WI or Testing part WI
The objective of the work item is to specify technical solutions for MDT enhancements based on the conclusion of the corresponding study item phase. In particular the following:

Specific

· Enhanced QoS Verification Use Case:
· Specify MDT measurements and procedures to support better understanding of the QoS and its limiting factors for MMTEL voice and video traffic, including: 
1. UL PDCP queuing delay measurement 
2. Data loss measurement for UL and DL (except for UL dropping of PDCP SDUs) 
3. Traffic drop metric collection
· Enhanced Coverage Optimization Use Case:
· Specify corresponding procedures to support the following solutions, including:

1. UEs in RRC_IDLE supporting the IDC mechanism should remove measurements from the Logged MDT report that were affected by IDC interference.

2. eNB indicates to the TCE whether measurements have been collected while eICIC was configured or eNB decides to not report those results to the TCE.
General 
The following principles should be followed when specifying the solutions for MDT enhancements:

· Principles established for MDT, e.g. in TS 37.320, applies. 
· Duplication of the existing functionality should be avoided. 

· Impact to end user experience and system performance needs to be kept acceptable (e.g. MDT solutions should be developed so that UE power consumption can be kept reasonable when MDT is deployed and used in the networks as well as keeping complexity and processing requirements in network nodes to a reasonable level).

· UE complexity and memory requirements for MDT support need to be carefully considered.

The required activities to achieve these objectives include:

For RAN2:

· Specify detail solutions from applicability, usefulness and feasibility point of view. 
· Stage 2 and 3 specification work; 
· Specify E-UTRAN functionality for MDT operations for the interfaces under RAN2 responsibility
For RAN3:

· Specify S1 related signalling procedures for signalling based MDT solution if needed

Other WGs, e.g. SA5, may be contacted if necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
2.85  LTE-WLAN RAN Level Integration supporting legacy WLAN (LTE_WLAN_radio_legacy)

UID: 690066, WID in RP-151615

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690066
	 LTE-WLAN RAN Level Integration supporting legacy WLAN 
	LTE_WLAN_radio_legacy
	1
	Rel-13
	R2
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent
	
	RP-151615

	690166
	Core part: LTE-WLAN RAN Level Integration supporting legacy WLAN 
	LTE_WLAN_radio_legacy-Core
	2
	Rel-13
	R2
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent
	36.361
	RP-160608


Justification
3GPP/WLAN radio interworking Release-12 solution enhances CN-based WLAN offload by improving user QoE and network utilization and providing more control to operators. Rel-13 LTE-WLAN Radio Level Integration work item provides a RAN level aggregation solution with operator/network control that can also take radio conditions into account and improves mobility to/from WLAN thereby improving overall throughput by using both cellular and WLAN access. This RAN level solution, with RAN level routing and routing decision, should also be applicable to the extent possible also for legacy (non-co-located) WLAN deployment scenarios. The solution can be based on many of the functions such as WLAN measurements expected to be provided by the Rel-13 LTE-WLAN radio level integration WI.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are to define a RAN based LTE-WLAN aggregation solution at a bearer level which addresses the legacy WLAN deployment scenarios. This solution uses some of the functions expected to be provided by the Release-13 LTE-WLAN Radio Level Integration and Interworking Enhancement. 

This RAN based LTE-WLAN aggregation solution at bearer level addresses the following requirements:

21. Solution shall support legacy WLAN deployments without any need for modifications to the deployed WLAN nodes.

22. Solution shall build on functionality (e.g. WLAN network selection, measurements etc.) already provided or expected to be provided by the Release-13 LTE-WLAN Radio Level Integration and Interworking Enhancement WI.

23. Solution shall perform RAN based routing of user traffic between EUTRAN and WLAN with bearer switch only (Note: Whilst there is no bearer split in RAN, this does not preclude per IP-packet routing between EUTRAN and WLAN by higher layers).
24. Co-exist with other 3GPP/WLAN interworking and aggregation solutions.

For RAN2, the objectives of the work item are: 

11. Specify RAN and WLAN protocol architecture of LTE-WLAN RAN level integration at the UE and RAN side based on IPsec tunneling above PDCP protocol layer (i.e. PDCP SDU) between eNB and UE over WLAN.
12. Specify RRC enhancements for establishing the tunnel between eNB and UE, including required signalling of parameters to the UE:

· Initiation of WLAN aggregation and the IPsec tunnel establishment at the UE is triggered by the eNB via RRC. 

· (Note: the eNB IP address does not necessarily need to be a publicly routable IP address)

Coordinate with SA working groups in order for SA groups to investigate the impacts of the solution on security and any system aspects. WLAN may be connected to existing CN nodes for security purposes; it is not expected that any new CN nodes are to be defined. 
Objective of Performance part WI
Specify UE performance requirements for LTE/WLAN for the scenarios addressed in RAN2 specifications.
2.86  Indoor Positioning enhancements for UTRA and LTE (UTRA_LTE_iPos_enh)

UID: 690067, WID in RP-151624

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690067
	 Indoor Positioning enhancements for UTRA and LTE
	UTRA_LTE_iPos_enh
	1
	Rel-13
	R2
	Sep-15
	Jun-17
	54%
	NextNav
	
	RP-151624

	690167
	Core part: Indoor Positioning enhancements for UTRA and LTE
	UTRA_LTE_iPos_enh-Core
	2
	Rel-13
	R2
	Sep-15
	Dec-15
	100%
	NextNav
	
	RP-160332

	690267
	Perf. part: Indoor Positioning enhancements for UTRA and LTE
	UTRA_LTE_iPos_enh-Perf
	2
	Rel-13
	R4
	Sep-15
	Jun-16
	100%
	NextNav
	37.171; 37.958
	RP-160332

	700011
	CT aspects of Indoor Positionning
	UTRA_LTE_iPos_enh-CT
	2
	Rel-13
	C4
	Oct-15
	Dec-15
	100%
	Ericsson, Jes£s de Gregorio
	29.171, 29.172, 29.230, 29.002
	CP-150612

	700053
	CT4 aspects of Indoor Positionning
	UTRA_LTE_iPos_enh-CT
	3
	Rel-13
	C4
	Oct-15
	Dec-15
	100%
	Ericsson, Jes£s de Gregorio
	29.171, 29.172, 29.230, 29.002
	CP-150612

	720099
	UE Conformance Test Aspects ? Indoor Positioning Enhancement Support for LTE and UMTS
	UTRA_LTE_iPos_enh-UEConTest
	2
	Rel-13
	R5
	Jun-16
	Jun-17
	0%
	NextNav
	
	RP-160892


Justification
Positioning mechanisms were specified in 3GPP as a key feature for UTRA and E-UTRA networks since Release-99 and Release-9, respectively; e.g., A-GNSS, OTDOA, E-CID, UTDOA. 

In addition to commercial applications, enhancements to the US FCC Enhanced 911 requirements are focusing on in-building positioning. [1]
It is therefore beneficial for the 3GPP ecosystem to address these requirements, and incorporate the introduction of new positioning capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA.
To address the above-mentioned challenges, the SI (RP-141102[3]) was approved at RAN#64 and was completed at RAN#69 (R1-155016[4]). This study focused on the following positioning enhancements in LTE/UMTS (the list below does not reflect any prioritization):
· OTDOA enhancements 
· E-CID enhancements
· Wi-Fi/BT based positioning
· Barometric Pressure Sensor positioning
· Terrestrial Beacon Systems (PRS Beacons and Metropolitan Beacon Systems)
· D2D Aided positioning
OTDOA enhancements and E-CID enhancements were also studied in SI (RP-130680[2]), that was approved at RAN#60 and was completed at RAN #66. 
For LTE, the evaluation results have shown that existing positioning techniques (e.g., OTDOA, E-CID) can satisfy a 50 meter horizontal accuracy requirement under the studied simulation scenarios and simulation assumptions. It has further been identified that enhancements are valuable for improving vertical and horizontal accuracy to sufficiently support the regulatory mandate in a variety of deployment options. 

Furthermore, as referenced in the SI TR (R1-155016[4]), Wi-Fi/BT based positioning, the Metropolitan Beacon System, and Barometric Pressure Sensor based positioning have proven field test data.
A Work item is needed to address the specification impacts of the positioning enhancements studied, as described in the SI TR (R1-155016[4], RP-141940[5]). Enhancements which have been sufficiently evaluated, have shown promise in improving positioning accuracy and were shown to meet/exceed regulatory mandate are recommended for inclusion in the Work item. 

As concluded in the SI TR (R1-155016[4], RP-141940[5]), it is therefore recommended the Work item move forward. Considering the specification impact due to limited time budget in each WG for Rel-13, WiFi/BT, Barometric Pressure Sensor, TBS, OTDOA/E-CID based positioning enhancements are considered for the Work Item while the D2D Aided positioning enhancement can be considered at the later phase.
[1]
FCC Fourth Report and Order, https://apps.fcc.gov/edocs_public/attachmatch/FCC-15-9A1.pdf
[2] RP-130680, “New SI proposal: Positioning enhancements for E-UTRA”, Huawei. HiSilicon.

[3] 
RP-141102, “Revised SID: Study on Indoor Positioning Enhancements for UTRA and LTE”, NextNav.

[4]

R1-155016, TR 37.857 v1.0.0 “Study on Indoor Positioning Enhancements for UTRA and LTE (Release 13).”
[5] RP-141940, TR36.855 v1.0.0 on Feasibility of positioning enhancements for E-UTRA (Release 13).
Objective
This work item is to specify positioning enhancements in UTRAN and LTE to address the Fourth Report and Order E911 indoor requirements.
4.1
Objective of SI or Core part WI or Testing part WI
The work will proceed from the starting point of the conclusions achieved during the study item as captured in TR 37.857 (and TR36.855, as referenced in 37.857). The work for the Core part of the WI will consist of the following: 
1) For RAT-dependent positioning enhancements, namely OTDOA enhancements and E-CID enhancements, define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]. The work includes the following but not limited to:

a) Sort out the options for OTDOA/E-CID enhancements for Work Item [RAN1]
2) For RAT-independent positioning enhancements, namely Wi-Fi (RSSI and FTM based)/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems) define core requirements and corresponding procedures/signalling [RAN2, RAN3, RAN4]. For TBS, co-existence, co-location and co-siting requirements will be addressed [RAN4]. The works include the following but not limited to:

a) Define LPP signalling changes necessary to support positioning enhancements. For Wi-Fi/BT based positioning, and Barometric Pressure Sensor Positioning, as a starting point, the IEs defined in LPPe will be leveraged. [RAN2]

b) Standalone (autonomous) and UE-assisted positioning modes (without network assistance) are prioritized over UE-based positioning mode. [RAN2] 

Note: For the addition of Terrestrial Beacons, Bluetooth, Wi-Fi and Barometric Pressure, a CR to CT4 TS 29.171 will be needed for these new positioning methods. Once this RAN WI is approved it should be checked with CT whether this CR can be done via a RAN request by LS or whether a separate CT4 WI is preferred.
3) Work Plan by meeting objectives:

October 2015:

RAN1#82-bis: 

· Finalize the list of OTDOA and E-CID enhancements. Prioritize the enhancements without RAN1 impact e.g. time domain separation method to solve same PCI problem (as classified in TR36.855), RSTD quantization error, and CRS usage together with PRS for RSTD measurements.

RAN2#91-bis: 
· Determine protocol changes for LTE (LPP) necessary to support positioning enhancements. For Wi-Fi/BT and Barometric pressure based positioning, as a starting point, IEs defined in LPPe will be leveraged.

· Detailed discussion on LPP support for TBS, and LPP modification for OTDOA/ECID same PCI problem (modified/add a few IEs in 36.355).

· RRC extension work for supporting positioning enhancement in UMTS. 

· Send LS to CT4 on changes to 29.171 for all positioning technologies.

RAN3#89-bis: 
· PCAP/RANAP protocol extension work for supporting positioning enhancement in UMTS

· LPPa modification for OTDOA/ECID same PCI problem (modified/add a few IEs in 36.455).

RAN4#76-bis (RF Core): 

· Agree on TBS-LTE coexistence

RAN4 #76-bis (RD perf): 

· Decide on expanding the scope of 36.171, 25.172, 36.133, or creating new specs

November 2015: 

RAN1#RAN2#92/RAN3#90: Complete all core work, Agree on CRs.

RAN4#77 (RD- perf): Begin work on 36.171, 25.172, 36.133 or equivalent. 

CT4: agree CT4 CRs

February 2016:

RAN4#78 (RD-perf): Continue work on 36.171/25.172/36.133 or equivalent.
April 2016:

RAN4#78-bis (RD-perf): Complete work on 36.171/25.172/36.133 or equivalent.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The performance part of this WI focuses on the measurement accuracy requirements and test cases.

1) Specify the UE performance requirements for positioning enhancements [RAN4]
2.86.1 Core part: Indoor Positioning enhancements for UTRA and LTE (UTRA_LTE_iPos_enh-Core)

UID: 690167, WID in RP-160332

Justification
Positioning mechanisms were specified in 3GPP as a key feature for UTRA and E-UTRA networks since Release-99 and Release-9, respectively; e.g., A-GNSS, OTDOA, E-CID, UTDOA. 

In addition to commercial applications, enhancements to the US FCC Enhanced 911 requirements are focusing on in-building positioning. [1]
It is therefore beneficial for the 3GPP ecosystem to address these requirements, and incorporate the introduction of new positioning capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA.
To address the above-mentioned challenges, the SI (RP-141102[3]) was approved at RAN#64 and was completed at RAN#69 (R1-155016[4]). This study focused on the following positioning enhancements in LTE/UMTS (the list below does not reflect any prioritization):
· OTDOA enhancements 
· E-CID enhancements
· Wi-Fi/BT based positioning
· Barometric Pressure Sensor positioning
· Terrestrial Beacon Systems (PRS Beacons and Metropolitan Beacon Systems)
· D2D Aided positioning
OTDOA enhancements and E-CID enhancements were also studied in SI (RP-130680[2]), that was approved at RAN#60 and was completed at RAN #66. 
For LTE, the evaluation results have shown that existing positioning techniques (e.g., OTDOA, E-CID) can satisfy a 50 meter horizontal accuracy requirement under the studied simulation scenarios and simulation assumptions. It has further been identified that enhancements are valuable for improving vertical and horizontal accuracy to sufficiently support the regulatory mandate in a variety of deployment options. 

Furthermore, as referenced in the SI TR (R1-155016[4]), Wi-Fi/BT based positioning, the Metropolitan Beacon System, and Barometric Pressure Sensor based positioning have proven field test data.
A Work item is needed to address the specification impacts of the positioning enhancements studied, as described in the SI TR (R1-155016[4], RP-141940[5]). Enhancements which have been sufficiently evaluated, have shown promise in improving positioning accuracy and were shown to meet/exceed regulatory mandate are recommended for inclusion in the Work item. 

As concluded in the SI TR (R1-155016[4], RP-141940[5]), it is therefore recommended the Work item move forward. Considering the specification impact due to limited time budget in each WG for Rel-13, WiFi/BT, Barometric Pressure Sensor, TBS, OTDOA/E-CID based positioning enhancements are considered for the Work Item while the D2D Aided positioning enhancement can be considered at the later phase.
[1]
FCC Fourth Report and Order, https://apps.fcc.gov/edocs_public/attachmatch/FCC-15-9A1.pdf
[2] RP-130680, “New SI proposal: Positioning enhancements for E-UTRA”, Huawei. HiSilicon.

[3] 
RP-141102, “Revised SID: Study on Indoor Positioning Enhancements for UTRA and LTE”, NextNav.

[4]

R1-155016, TR 37.857 v1.0.0 “Study on Indoor Positioning Enhancements for UTRA and LTE (Release 13).”
[5] RP-141940, TR36.855 v1.0.0 on Feasibility of positioning enhancements for E-UTRA (Release 13).
Objective
This work item is to specify positioning enhancements in UTRAN and LTE to address the Fourth Report and Order E911 indoor requirements.
4.1
Objective of SI or Core part WI or Testing part WI
The work will proceed from the starting point of the conclusions achieved during the study item as captured in TR 37.857. The work for the Core part of the WI will consist of the following: 
3) For RAT-independent positioning enhancements, namely Wi-Fi (RSSI and FTM based)/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (Metropolitan Beacon Systems) define core requirements and corresponding procedures/signalling [RAN2, RAN3, RAN4]. The work includes the following but not limited to:

a) Define LPP signalling changes necessary to support positioning enhancements. For Wi-Fi/BT based positioning, and Barometric Pressure Sensor Positioning, as a starting point, the IEs defined in LPPe will be leveraged. [RAN2]

b) Standalone (autonomous) and UE-assisted positioning modes (without network assistance) are prioritized over UE-based positioning mode. [RAN2] 

Note: For the addition of Terrestrial Beacons, Bluetooth, Wi-Fi and Barometric Pressure, a CR to CT4 TS 29.171 will be needed for these new positioning methods. Once this RAN WI is approved it should be checked with CT whether this CR can be done via a RAN request by LS or whether a separate CT4 WI is preferred.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The performance part of this WI focuses on the measurement accuracy requirements and test cases.

2) Specify the UE performance requirements for positioning enhancements [RAN4]
2.86.2 CT aspects of Indoor Positionning (UTRA_LTE_iPos_enh-CT)

UID: 700011, WID in CP-150612

Justification
Positioning mechanisms were specified in 3GPP as a key feature for UTRA and E-UTRA networks since Release-99 and Release-9, respectively; e.g., A-GNSS, OTDOA, E-CID, UTDOA. 

In addition to commercial applications, enhancements to the US FCC Enhanced 911 requirements are focusing on in-building positioning.

It is therefore beneficial for the 3GPP ecosystem to address these requirements, and incorporate the introduction of new positioning capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA.

At RAN#69, a new RAN2-led Work Item has been approved to develop protocol support for indoor positioning enhancements (RP-151624).
Objective
The objective of this work item is to include support for indoor positioning enhancements for UTRA and E-UTRA in the following Core Network interfaces supporting LCS functions:

· SLs protocol between the MME and the E-SMLC
· Conveyance of Dispatchable Location Information and Uncompensated Barometric Pressure

· Definition of additional positioning methods in Positioning Data IE (Barometric Sensor, WLAN, Bluetooth, Terrestrial Beacon System methods)
· SLg protocol between the GMLC and the MME
· Conveyance of Dispatchable Location Information and Uncompensated Barometric Pressure

· Lgd protocol between the GMLC and the SGSN
· Conveyance of Dispatchable Location Information and Uncompensated Barometric Pressure
2.87  Power saving enhancements for UMTS (UTRA_SDATA_POWSAV)

UID: 680063, WID in RP-151092

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680063
	 Power saving enhancements for UMTS
	UTRA_SDATA_POWSAV
	1
	Rel-13
	R2
	Jun-15
	Mar-16
	100%
	Ericsson
	
	RP-151092

	680163
	Core part: Power saving enhancements for UMTS
	UTRA_SDATA_POWSAV-Core
	2
	Rel-13
	R2
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151998

	700256
	Perf. Part: Power saving enhancements for UMTS
	UTRA_SDATA_POWSAV-Perf
	2
	Rel-13
	R4
	Dec-15
	Mar-16
	100%
	Ericsson
	
	RP-151998


Justification
The power consumption of devices is important to ensure a long battery lifetime. Devices, which are delay tolerant, may go to sleep for a long time to enable a long battery lifetime. The Power Saving Mode (PSM) introduced in Idle mode in Release 12 enables such power savings. The maximum DRX cycle length in both idle and connected mode is 5.12 seconds. The introduction of DRX extensions, i.e. beyond 5.12 sec, in idle and connected mode can provide additional benefits for data transmissions. 
Objective
Objective of SI or Core part WI or Testing part WI
The general objective of this work item is to provide RAN specifications for power saving enhancements. The specific objectives are:
· DRX enhancements in Idle mode: (RAN2, RAN3, RAN4)

· DRX extensions that are applicable for both beyond and within the SFN limit of 40.96 sec
· DRX enhancements in connected mode (i.e. CELL_PCH and URA_PCH) (RAN2, RAN3, RAN4)
· DRX extensions up to a limit subject to SA2 approval: 
· RAN2 should liaise with SA2 working with the WID “Extended DRX cycle for Power Consumption Optimization”and further evaluate the proposed extension taking into account the SA2 feedback.
· Quick return into power savings (PSM, DRX extensions (within and beyond SFN limit)) (RAN2, RAN3):

· Quick return into PSM mode after data transmission

· Quick return into DRX extensions (within and beyond SFN limit) after data transmission

The work item should take into account the solutions captured in TR 25.705 “Study on small data transmission enhancements for UMTS”. 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.87.1 Core part: Power saving enhancements for UMTS (UTRA_SDATA_POWSAV-Core)

UID: 680163, WID in RP-151998

Justification
The power consumption of devices is important to ensure a long battery lifetime. Devices, which are delay tolerant, may go to sleep for a long time to enable a long battery lifetime. The Power Saving Mode (PSM) introduced in Idle mode in Release 12 enables such power savings. The maximum DRX cycle length in both idle and connected mode is 5.12 seconds. The introduction of DRX extensions, i.e. beyond 5.12 sec, in idle and connected mode can provide additional benefits for data transmissions. 
Objective
Objective of SI or Core part WI or Testing part WI
The general objective of this work item is to provide RAN specifications for power saving enhancements. The specific objectives are:
· DRX enhancements in Idle mode: (RAN2, RAN3, RAN4)

· DRX extensions that are applicable for both beyond and within the SFN limit of 40.96 sec
· DRX enhancements in connected mode (i.e. CELL_PCH and URA_PCH) (RAN2, RAN3, RAN4)
· DRX extensions up to a limit subject to SA2 approval: 
· RAN2 should liaise with SA2 working with the WID “Extended DRX cycle for Power Consumption Optimization”and further evaluate the proposed extension taking into account the SA2 feedback.
· Quick return into power savings (PSM, DRX extensions (within and beyond SFN limit)) (RAN2, RAN3):

· Quick return into PSM mode after data transmission

· Quick return into DRX extensions (within and beyond SFN limit) after data transmission

The work item should take into account the solutions captured in TR 25.705 “Study on small data transmission enhancements for UMTS”. 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

The general objective of the performance part is to guarantee a minimum cell re-selection delay with the extended DRX in Idle mode. The specific objectives are:

· Introduce RRM test case(s) for extended DRX in Idle mode in Annex A.1
2.88  700MHz E-UTRA FDD Band for Arab Region (LTE_FDD_700_ARAB)

UID: 680073, WID in RP-151042

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680073
	 700MHz E-UTRA FDD Band for Arab Region
	LTE_FDD_700_ARAB
	1
	Rel-13
	R4
	Jun-15
	Mar-16
	99%
	Etisalat
	
	RP-151042

	680173
	Core part: 700MHz E-UTRA FDD Band for Arab Region
	LTE_FDD_700_ARAB-Core
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	Etisalat
	36.893
	RP-151042

	680273
	Perf. part: 700MHz E-UTRA FDD Band for Arab Region
	LTE_FDD_700_ARAB-Perf
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	Etisalat
	
	RP-151042


Justification
The 700MHz band is a potential global band that is planned to be used for LTE/LTE-A networks deployment. The Arab League has recommended that the spectrum of 698-703MHz UL/753-758MHz DL can be implemented for IMT in combination with part of 703-733MHz UL/758-788MHz DL spectrum, while meeting Out of Band Emission limit of -25 dBm/8MHz below 694MHz from the LTE UE transmission within the new E-UTRA band. It is noted that E-UTRA Band 28 OOBE requirement is -25 dBm/8MHz for 470- 694MHz from the LTE UE transmission in the Arab League counties.
Many Administrations of the Arab Spectrum Management Group (ASMG) have supported the development of new E-UTRA band that includes this spectrum, The Arab League has sent liaison statement to 3GPP requesting the standardization of the new E-UTRA band that includes 2x5MHz spectrum (UL: 698-703MHz, DL: 753-758MHz portion considering the OOBE requirement of -25 dBm/8MHz for 470- 694MHz.

The Telecommunication Regulatory Authority of United Arab Emirates (UAE) has announced its initial 700MHz band plan for mobile broadband services, which has been vacated from incumbent broadcasting service, in 2013. The UAE has already started the process for allocating the 700MHz band (698~790MHz) to local governmental organization (i.e. PPDR) and commercial operators.
A new E-UTRA band needs to be developed to include this 2x5MHz spectrum (UL: 698-703MHz, DL: 753-758MHz portion.

It has been noted that this spectrum has also been considered in the CEPT countries for PPDR usage and compatibility studies with adjacent systems have been performed by SE7.

Objective
Objective of Core part WI
1. Initial study phase:

a. Agree on band arrangement during RAN4#76 including (698-703MHz for UL and 753-758MHz for DL) while focusing on the following options:

i. 2x15MHz: 698 – 713MHz for UL and 753-768MHz for DL.

ii. 2x20MHz: 698 – 718MHz for UL and 753-773MHz for DL.

iii. 2x30MHz: 698 – 728 MHz for UL and 753 - 783 MHz for DL.

Note: Other options are not precluded considering the filter performance of each option and capability to achieve OOBE requirement.
2. Given the band arrangement, Specify RF requirements for the new E-UTRA band.

3. Specify channel bandwidths of 5 MHz (e.g. 698-703MHz), 10 MHz (e.g. 698-708MHz) and 15 MHz (e.g. 698-713MHz).

4. Specify band numbering of the new band 
5. Address potential UE coexistence issues, if any.

Notes:

· This new FDD E-UTRA band is expected to be release independent starting from release 8 onwards.

· Considering ongoing work in CEPT on this band, additional OOBE requirement for 5 MHz carrier bandwidth might be considered, as possible, if CEPT work will be concluded within the timeframe of this Work Item.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of the Performance part work item are to add in the relevant RAN4 specifications the performance requirements for the new band. 
2.89  European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20 (LTE_CA_700EU_B20)

UID: 680075, WID in RP-150861

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680075
	 European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	LTE_CA_700EU_B20
	1
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	
	RP-150861

	680175
	Core part: European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	LTE_CA_700EU_B20-Core
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	36.895
	RP-151228

	680275
	Perf. part: European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	LTE_CA_700EU_B20-Perf
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	
	RP-151228


Justification
In order to meet market demands, this work item presents a scenario of two band downlink (2DL) and single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of the work item is for inter-band and FDD carrier aggregation for LTE. We propose this work item to start RAN4 work on band combination of two downlink and one uplink LTE carrier aggregations over carriers of Band 20 and Band xy (new band European 700SDL). 
We also note that this CA combo combines low bands. These lower frequencies bands are good for coverage giving better range and building penetration which will be the main usage for that CA combo. This is also in-line with the European commission to promote higher data speeds for its citizens, including rural areas. Therefore combining with a high band is not of interest even if that could relax UL UE requirements and implementation issues when it comes to filters, combiners, unwanted emissions and/or harmonic problems.
For that WI a new band has to be defined for the spectrum from 738-758 MHz. That spectrum can be used in Europe for SDL and the technical conditions are finalised and defined in the CEPT ECC Decision (15)01 http://www.ecodocdb.dk/doks/filedownload.aspx?fileid=4132&fileurl=http://www.erodocdb.dk/Docs/doc98/official/Word/ECCDEC1501.DOCX. The new band is called Bxy in this document. Given the above, it is proposed to open a 3GPP Work Item (in RAN4) to standardize the SDL-band (738-758 MHz) and corresponding requirements for SDL operation. From the ECC decision:

	The frequency arrangement shall be as follows:

· The block sizes shall be in multiples of 5 MHz, which does not preclude smaller channel bandwidths within a block;
· A paired frequency arrangement (FDD);
· terminal station transmitter: 703-733 MHz;

· base station transmitter: 758-788 MHz;

· An unpaired frequency arrangement (SDL) on optional basis;
SDL using ‘zero or up to four’ of the following frequency blocks: 738-743 MHz, 743-748 MHz, 748-753 MHz and 753-758 MHz. The decision on the number of contiguous blocks would be taken at national level. This approach ensures flexibility for combination with other options identified by CEPT in considering n).
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SDL Option: “The zero or up to 4 blocks of 5 MHz approach” provides flexibility for combination with other options being considered in CEPT


Note: Available ECC RF requirements (e.g. on least restrictive technical conditions as defined in Annex 2 of the ECC Decision) should be taken into account.
We also note that the ECC decision mentions other optional elements for the use of the duplex gap of the MFCN FDD 2x 30 MHz In particular; compatibility between PPDR within 733-736/788-791MHz and SDL has been studied in CEPT Draft Report 239, currently under public consultation. 

Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
1. Specify the band numbering and the UE/BS RF characteristics of the 700SDL-band for E-UTRA.

· E-UTRA channel bandwidths 5, 10, 15 and 20 MHz

· The European 700SDL-band is restricted to be used with CA
· Specify the RAN4 core requirements for the support of E-UTRA Carrier Aggregation between: LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 20 and Band xy (new band European 700SDL).
· Evaluate co-existence between SDL and other 3GPP bands, as well as between SDL and PPDR UL within 733-736MHz
· Update the related technical specifications to include the 700SDL-band and CA combinations.
· Add conformance testing in RAN5 specifications (to follow at a later stage)
The following table represents the BW that shall be specified and supported.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_20A-xyA
	-
	20
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	xy
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


 Note: UL carrier shall be supported in B20.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add performance requirements in RAN4 specifications for the new 700SDL band and CA combinations in the relevant RAN4 specifications

2.90 Core part: European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20 (LTE_CA_700EU_B20-Core)

UID: 680175, WID in RP-151228

Justification
In order to meet market demands, this work item presents a scenario of two band downlink (2DL) and single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of the work item is for inter-band and FDD carrier aggregation for LTE. We propose this work item to start RAN4 work on band combination of two downlink and one uplink LTE carrier aggregations over carriers of Band 20 and Band [67] (new band European 700SDL). 
We also note that this CA combo combines low bands. These lower frequencies bands are good for coverage giving better range and building penetration which will be the main usage for that CA combo. This is also in-line with the European commission to promote higher data speeds for its citizens, including rural areas. Therefore combining with a high band is not of interest even if that could relax UL UE requirements and implementation issues when it comes to filters, combiners, unwanted emissions and/or harmonic problems.
For that WI a new band has to be defined for the spectrum from 738-758 MHz. That spectrum can be used in Europe for SDL and the technical conditions are finalised and defined in the CEPT ECC Decision (15)01 http://www.ecodocdb.dk/doks/filedownload.aspx?fileid=4132&fileurl=http://www.erodocdb.dk/Docs/doc98/official/Word/ECCDEC1501.DOCX. The new band is called Band [67] in this document. Given the above, it is proposed to open a 3GPP Work Item (in RAN4) to standardize the SDL-band (738-758 MHz) and corresponding requirements for SDL operation. From the ECC decision:

	The frequency arrangement shall be as follows:

· The block sizes shall be in multiples of 5 MHz, which does not preclude smaller channel bandwidths within a block;
· A paired frequency arrangement (FDD);
· terminal station transmitter: 703-733 MHz;

· base station transmitter: 758-788 MHz;

· An unpaired frequency arrangement (SDL) on optional basis;
SDL using ‘zero or up to four’ of the following frequency blocks: 738-743 MHz, 743-748 MHz, 748-753 MHz and 753-758 MHz. The decision on the number of contiguous blocks would be taken at national level. This approach ensures flexibility for combination with other options identified by CEPT in considering n).
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SDL Option: “The zero or up to 4 blocks of 5 MHz approach” provides flexibility for combination with other options being considered in CEPT


Note: Available ECC RF requirements (e.g. on least restrictive technical conditions as defined in Annex 2 of the ECC Decision) should be taken into account.
We also note that the ECC decision mentions other optional elements for the use of the duplex gap of the MFCN FDD 2x 30 MHz In particular; compatibility between PPDR within 733-736/788-791MHz and SDL has been studied in CEPT Draft Report 239, currently under public consultation. 

Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
2. Specify the band numbering and the UE/BS RF characteristics of the 700SDL-band for E-UTRA.

· E-UTRA channel bandwidths 5, 10, 15 and 20 MHz

· The European 700SDL-band is restricted to be used with CA
· Specify the RAN4 core requirements for the support of E-UTRA Carrier Aggregation between: LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 20 and Band [67] (new band European 700SDL).
· Evaluate co-existence between SDL and other 3GPP bands, as well as between SDL and PPDR UL within 733-736MHz
· Update the related technical specifications to include the 700SDL-band and CA combinations.
· A related WI on UE conformance testing in RAN5 specifications will follow later.
The following table represents the BW that shall be specified and supported.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_20A-[67]A
	-
	20
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	[67]
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


 Note: UL carrier shall be supported in B20.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add performance requirements in RAN4 specifications for the new 700SDL band and CA combinations in the relevant RAN4 specifications

2.91 Service Requirements Maintenance for Machine-Type Communications (MTC) (SRMMTC)

UID: 620063, WID in SP-130600

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620063
	Service Requirements Maintenance for Machine-Type Communications (MTC)
	SRMMTC
	1
	Rel-13
	S1
	Sep-15
	Jun-16
	100%
	KPN
	22.368
	SP-130600


Justification
A number of the MTC related service requirements in 3GPP TS 22.368 have not been implemented yet in Rel-12.

Some of these service requirements will be taken up in stage 2 activities within Rel-13. For these activities, Stage 1 need to support the Stage 2 work, e.g. with clarifications of the existing service requirements. 

For the service requirements for which there will be no Stage 2 activities in Rel-13, Stage 1 needs to revisit whether these service requirements are still valid or whether they should be removed. 

Furthermore, this work item will provide end-of-release alignment at the end of Rel-13, to ensure that the Stage 1 service specifications reflect what has been implemented in Stage 2. 

This work item is not intended to introduce new MTC related service requirements.
Objective
3GPP Stage 2 Working Groups are working on in Rel-13.
2)
to reconsider existing service requirements in 3GPP TS 22.368 that will not be listed in future Rel-13 Stage 2 WIDs. It will be decided which of these service requirements will be retained, restructured, or removed permanently from Rel-13 and future releases. Some of the requirements may be partially already implemented, or may be partially worked upon. This will have to be taken into account in a restructuring of the relevant requirements.

3)
to provide the usual end-of-release maintenance to ensure that the frozen Rel-13 version of the service requirement specifications (Stage 1) reflect what has actually been implemented in Stage 2.

4)
No new service requirements will be added under this WID.

The items listed below are existing requirements that are not yet implemented in Stage 2. These items are for consideration related under objectives 1 and 2 and hence may be clarified if worked on by 3GPP Stage 2 Working Groups or may be retained, restructured, or removed. Further updates e.g. as to which items in the list will be worked on (or not) by the 3GPP Stage 2 Working Groups will provided as Rel-13 Stage 2 work progresses.

· Activation of MTC features: requirements in 22.368 clause 7.1.1.

· Handle registration and interaction of UEs and applications on UEs with IMS efficiently: requirement in 22.368 clause 7.1.1

· MTC Device triggering when not attached: Remaining requirement in 22.368 clause 7.1.2.

· Charging related to (the use of) particular MTC Features: requirements in 22.368 clause 7.1.5.

· Create bulk CDRs to count chargeable events per group of MTC Devices: requirements in 22.368 clause 7.1.5
· Low mobility – optimize mobility management procedures per UE by e.g. changing frequency: requirements in 22.368 clause 7.2.1. 

· Time controlled – allow/reject access requests based on a pre-defined time interval: requirements in 22.368 clause 7.2.2

· Infrequent mobile terminated – optimize mobility management procedures per UE by e.g. reducing frequency: requirements in 22.368 clause 7.2.7
· MTC Monitoring: requirements in 22.368 clause 7.2.8 Enforce a maximum bit rate for a group of MTC Devices: requirements in 22.368 clause 7.2.14.2

· Send a broadcast message within a particular geographic area, e.g. to wake up the MTC Devices that are members of a group: requirements in 22.368 clause 7.2.14.3
2.92 Cellular (Narrowband) Internet of Things (CIoT)

UID: 700012, WID in SP-150844

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	700012
	Cellular (Narrowband) Internet of Things
	CIoT
	1
	Rel-13
	
	Sep-15
	Dec-16
	62%
	
	
	SP-150844

	700016
	Stage 2 of CIoT
	CIoT
	2
	Rel-13
	S2
	Oct-15
	Oct-15
	95%
	Intel, Puneet Jain
	23.401, 23.682, 23.251
	SP-150844

	700046
	Security Aspects of CIoT (aka NB-IoT)
	CIoT
	2
	Rel-13
	S3
	Nov-15
	Jun-16
	39%
	Tim Evans, Vodafone
	33.401
	SP-150844

	700013
	CT aspects of CIoT
	CIoT-CT
	2
	Rel-13
	C1
	Dec-15
	Jun-16
	99%
	Intel, Vivek Gupta
	
	CP-160292

	700014
	CT1 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C1
	Dec-15
	Mar-16
	100%
	Intel, Vivek Gupta
	24.301, 24.008, 23.122
	CP-160292

	700051
	CT3 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C3
	Dec-15
	Jun-16
	100%
	Intel, Vivek Gupta
	29.061, 29.212
	CP-160292

	700015
	CT4 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C4
	Dec-15
	Jun-16
	100%
	Intel, Vivek Gupta
	29.272, 29.274, 23.008, 23.007, 29.128, 29.275, 29.230, 29.336, 29.281, 29.002, 29.303
	CP-160292

	700052
	CT6 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C6
	Dec-15
	Jun-16
	100%
	Intel, Vivek Gupta
	31.102
	CP-160292

	720042
	Charging Aspects of CIoT
	CIoT-CH
	2
	Rel-13
	S5
	May-16
	Jun-16
	100%
	Gardella, Maryse (Nokia)
	32.25x, 32.240, 32.251, 32.274, 32.299, 32.298, 32.297
	SP-160395

	690063
	 RAN aspects of CIoT aka Narrowband Internet of Things (IOT)
	NB_IOT
	2
	Rel-13
	R1
	Sep-15
	Sep-16
	53%
	Vodafone
	
	RP-151621

	690163
	Core part: Narrowband Internet of Things (IOT)
	NB_IOT-Core
	3
	Rel-13
	R1
	Sep-15
	Jun-16
	100%
	Vodafone
	36.802
	RP-160933

	700257
	Perf. part: Narrowband Internet of Things (IOT)
	NB_IOT-Perf
	3
	Rel-13
	R4
	Dec-15
	Sep-16
	0%
	Vodafone
	
	RP-160933

	720043
	Management for NB-IoT
	NB_IOT-OAM
	3
	Rel-13
	S5
	May-16
	Jun-16
	100%
	Huawei, Kai ZHANG
	28.657, 28.658, 28.659, 32.425
	SP-160396

	710065
	UE Conformance Test Aspects - Narrowband Internet of Things (NB-IOT)
	NB_IOT-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Dec-16
	5%
	CMCC
	
	RP-160047


Justification
Machine type communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem. 

To support the so called ‘Internet of Things’ (IoT), 3GPP operators have to address usage scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements and, more importantly, are cheap enough so that they can be deployed on a mass scale and even be disposable.

There are competing technologies for supporting MTC that claim to provide devices at a much lower cost than GSM with better coverage and power efficiency than the cheapest GSM devices. In that competition, legacy GPRS CN and/or EPC may also fall out unfavourably when considering MTC/IoT use cases that may require higher upper layer efficiency and security level than provided by legacy GPRS CN / EPC.

As part of FS_AE_CIoT study item, SA2 has studied architecture requirements for “Internet of Things”, specifically for ultra low complexity / low data rate devices which may also be power constrained. SA2 has completed the study and conclusions agreed are captured in TR 23.720. It is required to provide the normative specifications based on the conclusion from study phase as documented in TR 23.720. 
Objective
SA2 objectives:
The objective is this work item is to provide normative specification based on the conclusion from the study phase as documented in TR 23.720, clause 8. 

CIoT normative work includes the following:

· EPS Architectural impacts due to CIOT optimization, including an Annex documenting optimized combined node architecture for CIoT

· Attach procedure for CIOT including support for MM only attach without PDN connection establishment

· Control plane optimization (as per solution 2 in clause 6.2 of TR 23.720)

· User plane optimization (as per solution 18 in clause 6.18 of TR 23.720)

· Support for non-IP data delivery via SGi and T6a(SCEF)

· Support for IP header compression for Control plane optimization

Optimisations for the transfer of SMS over the NB-IoT radio interface are also anticipated, but these are primarily within the scope of TSG-CT.
SA3 objective:
Specify security aspects as needed to support the solution developed by SA2.
2.92.1 CT aspects of CIoT (CIoT-CT)

UID: 700013, WID in CP-160292

Justification
Machine type communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem. 

To support the ‘Internet of Things’ (IoT), 3GPP operators have to address usage scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements and, more importantly, are cheap enough so that they can be deployed on a mass scale and even be disposable.

3GPP RAN have agreed the Narrowband IoT work item. SA2 have agreed some conclusions in the FS_AE_CIoT study item (see LS in S2-153695 and TR 23.720 v1.1.0 ) and SA2 will have a WID for related normative work with possible impacts to TS 23.401 and TS 23.682. CT WGs now need to do the core network related work for IoT.
Objective
To define the Stage 3 protocol aspects of Cellular Internet of Things (CIoT) based upon the normative Stage 2 technical specification work developed by SA2.

Stage 3 work shall be started only after the applicable normative stage 2 specifications are available.

2.92.2 Charging Aspects of CIoT (CIoT-CH)

UID: 720042, WID in SP-160395

Justification
Machine type communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem. 

To support the so called ‘Internet of Things’ (IoT), 3GPP operators have to address usage scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements and, more importantly, are cheap enough so that they can be deployed on a mass scale and even be disposable.

3GPP SA2 has specified Architectural impacts and procedures to address these usage scenarios under ‘Cellular Internet of Things’ (CIoT) normative stage 2 work, available in TS 23.401 and TS 23.682 from 3GPP SA#71, which includes the following: 
-
EPS Architectural impacts due to CIOT optimization.

-
Attach procedure for CIOT including support for MM only attach without PDN connection establishment

-
Control plane optimization -
User plane optimization 

-
Support for non-IP data delivery via SGi and T6a (SCEF)

-
Support for IP header compression for Control plane optimization

-
SMS transfer without combined attach
Objective
Objective of this work item is to specify charging aspects for ‘Cellular Internet of Things’ (CIoT), based on CIoT stage 2 specified in TS 23.401 and TS 23.682.

The following will be covered: 
-
EPC online and offline evolution from PGW and offline charging evolution from SGW:

· New NB-IoT RAT and non-IP PDN connectivity 
· volume based charging using IP-CAN bearer charging

· Tunnelling used for Non-IP Data Delivery using a Point-to-Point (PtP) SGi tunnel (PGW only) 

· Data transfer over user plane versus control plane (SGW only)

-
SMS charging with new NB-IoT parameters (e.g. RAT): MME/SGSN (offline) and SMS-SC (online and offline)
-
Offline charging for ‘Non-IP Data Delivery procedures using SCEF’, from SCEF and IWK-SCEF (for roaming case), and as optional from MME for: 
· Non-IP PDN connectivity 

· Event based charging (i.e. NIDD submission) 
· Volume based charging 
It is assumed that accounting functionality for the SCEF for API invocations is out of scope for this work.
2.92.3  RAN aspects of CIoT aka Narrowband Internet of Things (IOT) (NB_IOT)

UID: 690063, WID in RP-151621

Justification
In GERAN#62, a study item on “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” was approved in GP-140421. The aim was to study both the possibility of evolving current GERAN system and the design of a new access system towards low complexity and low throughput radio access technology to address the requirements of cellular internet of things. The objectives of the study were: improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and (optimised) network architecture.

Since GERAN#62, the work plan and the Cellular IoT requirements were agreed by GERAN WG1 and WG2. GERAN WG1 and WG2 studied features and techniques extensively to meet the objectives, and the various concepts were evaluated. 
As per the PCG#34 decisions, it was agreed to move the normative phase of a single “clean-slate solution” to TSG RAN based on techniques described in TR 45.820. 
This feature is called NarrowBand Internet of Things (NB-IOT).

Objective
Objective of SI or Core part WI or Testing part WI
The objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 
NB-IOT should support 3 different modes of operation: 

1.
‘Stand-alone operation’ utilizing for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers

2.
‘Guard band operation’ utilizing the unused resource blocks within a LTE carrier’s guard-band 

3.
‘In-band operation’ utilizing resource blocks within a normal LTE carrier
In particular, the following will be supported:

· 180 kHz UE RF bandwidth for both downlink and uplink

· OFDMA on the downlink
· Two numerology options will be considered for inclusion: 15 kHz sub-carrier spacing (with normal or extended CP) and 3.75 kHz sub-carrier spacing. Technical analysis will either perform a down-selection or decide on inclusion of both based on the feasibility of meeting relevant requirements while achieving commonality (to be finalized by RAN #70)

· For the uplink, two options will be considered: FDMA with GMSK modulation (as described in 3GPP TR 45.820 section 7.3), and SC-FDMA (including single-tone transmission as a special case of SC-FDMA) 

· Technical analysis will either perform a down-selection or decide on inclusion of both 

· The two above will strive for single solution / down-selection, and the decision will be performed by RAN #70 on the basis of RAN1 evaluation. 

· RAN1 evaluation will be based on

· For the standalone mode of operation: on scenarios and criteria documented in 3GPP TR 45.820 Sections 4 & 5, and Annex A (with the exception of impacts to GSM base station baseband)

· For in-band & guard-band mode of operation: on scenarios and criteria documented in 3GPP TR 45.820 Sections 4 & 5, and Annex A (with exception of impacts to GSM base station baseband and RF), plus newly defined scenarios and criteria based upon the same TR e.g. interference to/from legacy LTE operation
· For power consumption, latency, and capacity, this evaluation will assume use of Gb interface towards the core network
· RAN1 evaluation will be based on a detailed numerical assessment in addition to any pass/fail criteria

· RAN1 will involve RAN2 as necessary

· A single synchronization signal design for the different modes of operation, including techniques to handle overlap with legacy LTE signals
· MAC, RLC, PDCP and RRC procedures based on existing LTE procedures and protocols and relevant optimisations to support the selected physical layer

· Any enhancements to S1 interface to CN and related radio protocols to support the work SA2 is conducting on the systems aspects such as signalling reduction for small data transmissions.
The detailed objectives are:

· RAN1 to specify the physical layer aspects, covering:

· Physical channel and mapping of transport channels

· Channel coding and physical channel mapping

· Physical layer procedures

· Physical layer measurements

· UE physical layer capabilities

· RAN2 to specify the following radio protocol aspects:

· The radio interface protocol architecture

· MAC, RLC, PDCP, and RRC protocols

· UE capabilities

· RAN3 to specify changes to existing S1 interface 

· RAN4 to specify core requirements (when needed) to allow for “standalone” “in guard band operation” and “in-band operation” in specific bands (depending on operator input) as follows: 

· UE radio transmission and reception 

· Base Station radio transmission and reception 

· UE and Base Station Requirements for support of Radio Resource Management
· For the stand-alone operation, specify RF requirements to meet GSM mask 
· For the guard band operation, specify RF requirements for adjacent / non-adjacent co-existence with LTE in the guard band.

· For the in-band operation, specify RF requirements for adjacent channel coexistence with another LTE carrier and specify RF requirements for in-band co-existence with LTE.
· RAN4 to specify the following performance requirements (by RAN#74):

· UE and Base Station demodulation requirements

· UE and Base Station RRM performance requirements
The overall system description will be documented in a stage 2 functional specification. 

The interface to the core network will be an optimised interface discussed in SA2 as part of FS_AE_CIOT.
Conformance testing will be described in a subsequent work item.
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part

2.92.3.1 Core part: Narrowband Internet of Things (IOT) (NB_IOT-Core)

UID: 690163, WID in RP-160933

Justification
In GERAN#62, a study item on “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” was approved in GP-140421. The aim was to study both the possibility of evolving current GERAN system and the design of a new access system towards low complexity and low throughput radio access technology to address the requirements of cellular internet of things. The objectives of the study were: improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and (optimised) network architecture.

Since GERAN#62, the work plan and the Cellular IoT requirements were agreed by GERAN WG1 and WG2. GERAN WG1 and WG2 studied features and techniques extensively to meet the objectives, and the various concepts were evaluated. 
As per the PCG#34 decisions, it was agreed to move the normative phase of a single “clean-slate solution” to TSG RAN based on techniques described in TR 45.820. 
This feature is called Narrowband Internet of Things (NB-IoT).
Objective
Objective of SI or Core part WI or Testing part WI
The objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 
NB-IOT should support 3 different modes of operation: 

1.
‘Stand-alone operation’ utilizing for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.

2.
‘Guard band operation’ utilizing the unused resource blocks within a LTE carrier’s guard-band 

3.
‘In-band operation’ utilizing resource blocks within a normal LTE carrier
In particular, the following will be supported:

· 180 kHz UE RF bandwidth for both downlink and uplink

· OFDMA on the downlink

· 15 kHz sub-carrier spacing for all the modes of operation (with normal or extended CP). 

· For the uplink: 

· Single tone transmissions are supported. Two numerologies should be configurable by the network for single-tone transmission: 3.75 kHz and 15 kHz. A cyclic prefix is inserted. Frequency domain sinc pulse-shaping in the physical layer description.

· Multi-tone transmissions are supported, based on SC-FDMA with 15 kHz UL subcarrier spacing.

· FFS: Additional mechanisms for PAPR reduction.

· The UE shall indicate the support single-tone and/or multi-tone, details to be discussed by RAN WGs

· An NB-IoT UE only needs to support half duplex operations
· A single synchronization signal design for the different modes of operation, including techniques to handle overlap with legacy LTE signals
· MAC, RLC, PDCP and RRC procedures based on existing LTE procedures and protocols and relevant optimisations to support the selected physical layer

· Any enhancements to S1 interface to CN and related radio protocols to support the work SA2 is conducting on the systems aspects such as signalling reduction for small data transmissions.
The detailed objectives are:

· RAN1 to specify the physical layer aspects, covering:

· Physical channel and mapping of transport channels

· Channel coding and physical channel mapping

· Physical layer procedures

· Physical layer measurements

· UE physical layer capabilities

· RAN2 to specify the following radio protocol aspects:

· The radio interface protocol architecture

· MAC, RLC, PDCP, and RRC protocols

· UE capabilities

· RAN3 to specify changes to existing S1 interface 

· RAN4 to specify core requirements (when needed) to allow for “standalone” “in guard band operation” and “in-band operation” in specific bands (depending on operator input) as follows: 

· UE radio transmission and reception 

· Base Station radio transmission and reception 

· UE and Base Station Requirements for support of Radio Resource ManagementFor the stand-alone operation, specify RF requirements to meet (a) GSM mask relevant for NB-IoT or (b) MSR spectral mask depending on the BS operational configuration. 
· For the guard band operation, specify RF requirements for adjacent / non-adjacent co-existence with LTE in the guard band.

· For the in-band operation, specify RF requirements for adjacent channel coexistence with another LTE carrier and specify RF requirements for in-band co-existence with LTE.
· The following bands shall be considered with high priority for defining any RAN4 band specific requirement within Release 13:

· Bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66
· Note if there are other bands not having significant specific issues and there is consensus in RAN4, these could be considered as well

· Whether one or multiple bands are supported in a device is a UE implementation issue
The overall system description will be documented in a stage 2 functional specification. 

The interface to the core network will be an optimised interface discussed in SA2 as part of FS_AE_CIOT.

Conformance testing will be described in a subsequent work item.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
RAN4 to specify the following performance requirements (by RAN#73):

· UE and Base Station demodulation requirements
· UE and Base Station RRM performance requirements
2.92.3.2 Management for NB-IoT (NB_IOT-OAM)

UID: 720043, WID in SP-160396

Justification
As a new narrowband radio technology to address the requirements of the Internet of Things (IoT), NarrowBand Internet of Things (NB-IoT) will provide improved indoor coverage, support of massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and optimized network architecture. 3GPP RAN WGs are working on the standardization of NB-IoT feature.

From network management point of view, operators need to be able to manage NB-IoT. Without NB-IoT management, the complete deployable solution meeting all of the operator’s needs will not be possible.

In order to provide for this SA5 needs to specify NB-IoT network management on the essential part for Rel-13 to align with all other 3GPP WGs.
Objective
To complete the essential management part for Rel-13 to align with all other 3GPP WGs, the objectives of this work item are to:

· identify required OAM (CM, PM, FM) work to support NB-IoT management
· enhancing or reusing the existing OAM (CM, PM, FM) solution specifications for NB-IoT management
2.93 Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (CIoT_EC_GSM)

UID: 690006, WID in GP-151039

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690006
	Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	CIoT_EC_GSM
	1
	Rel-13
	G1, G2
	Sep-15
	Sep-16
	38%
	Marteen Sunberg, Ericsson
	
	GP-151039

	700003
	Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things Core part
	CIoT_EC_GSM-Core
	2
	Rel-13
	G1, G2
	Sep-15
	May-16
	100%
	Marteen Sunberg, Ericsson
	
	GP-151039

	700004
	Test for CIoT_EC_GSM
	CIoT_EC_GSM_GERAN3new
	2
	Rel-13
	G3
	Nov-15
	May-16
	0%
	Sierra Wireless S.A
	
	GP-151149

	721201
	Perf. Part: Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	CIoT_EC_GSM-Perf
	2
	Rel-13
	R6
	Jun-16
	Sep-16
	0%
	Ericsson
	
	RP-160929

	720097
	MS Conformance Test Aspects - Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	CIoT_EC_GSM-MSConTest
	2
	Rel-13
	R5
	Jun-16
	Sep-16
	0%
	Ericsson
	
	RP-160753


Justification
There is a significant growth opportunity in the 3GPP ecosystem for Internet of Things (IoT). The FS_IoT_LC Study Item was thus started at 3GPP GERAN#62 to evaluate how to support low throughput and low complexity Machine Type Communications, including scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements, and have low complexity to be deployed on a mass scale. 
The objective of the study (quoted in the bullet list below) was to find solutions that satisfy, or exceed, the following capabilities.
· Provide a data rate of at least 160 bps (on both the uplink and downlink) at the (equivalent of) the SAP to the SNDCP layer with the aim of achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS).

· Scale to support a massive number of MTC Mobile Stations.
· Reduce power consumption of MTC Mobile Stations compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life with battery capacity of 5 Watt-hours, even in locations with adverse coverage conditions where up to 20 dB extension might be needed.

· Maximise the reduction in complexity of the Mobile Termination compared to that of a legacy GPRS (non EGPRS) MT.
· Avoid negative impacts to legacy GSM/WCDMA/LTE system(s) deployed in the same frequency band and adhere to the regulatory requirements applying to the spectrum bands in which the system operates.
· Minimise impacts to the GPRS/EDGE base station hardware.

· Identify Core Network Architecture, security framework and Radio Access Network-Core Network interface (e.g. S1 or Gb), and associated protocol stacks, suitable for the M2M market in the 2017 and onwards timeframe.

Extended Coverage GSM (EC-GSM) has been shown to be a viable solution for Internet of Things, allowing operators to reuse some of the existing assets through software upgrades. It is thus possible for operators to deploy EC-GSM on existing GPRS/EDGE/VAMOS capable base stations. EC-GSM is furthermore, depending on device implementation, possible to implement as a software upgrade on existing GPRS/EGPRS device platforms, and thereby enable a quick market introduction.

Considering the above enables a fast and economical worldwide deployment of battery efficient extended coverage to support Internet of Things over cellular networks.

Objective
The objective is to support Extended Coverage GSM (EC-GSM) for a Maximum Coupling Loss of 164 dB when using 33 dBm output power and when no power reduction applies for an EC-GSM MS transmission on multiple uplink timeslots 
, while at the same time reducing the complexity of the device and limiting its energy consumption to enable up to ten years battery lifetime, through a set of enhancements to the specifications, among which are:

· Introduction of new Extended Coverage logical channels with associated messages, procedures and radio block formats, including:

· Synchronization channel (EC-SCH)

· Common Control Channels (EC-CCCH), i.e. EC-RACH, EC-AGCH, EC-PCH

· Broadcast Channel (EC-BCCH)

· Packet Associated Control Channel (EC-PACCH)

· Packet Data Traffic Channel (EC-PDTCH)

· Support for new training sequences on the EC-RACH and the EC-SCH
· Introduction of new RLC/MAC procedures and headers, such as a Fixed Uplink Allocation, for support of data transfers
· Introduction of (a) new MS output power class(es)

· Support for overlaid CDMA codes in the uplink
· Introduction of coverage classes, and procedures to support the same

· Coherent phase requirement between blind repetitions to enable co-phase combining of received samples 
· Removal of optional MS power reduction for an EC-GSM MS when transmitting on multiple uplink timeslots

· Support for extended coverage GSM deployment in a reduced BCCH spectrum allocation, provided it is shown to be feasible, from 4/12 (2.4 MHz) frequency re-use to 3/9 (1,8 MHz) or 1/3 (600 kHz) frequency re-use, where legacy CS users might not be supported, and add respective normative changes, if any.
The Gb interface shall be used between the Radio Access Network and the Core Network.
The frequency bands to be supported by the EC-GSM specification are GSM 900, GSM 850, DCS 1800 and PCS 1900.

2.93.1 Test for CIoT_EC_GSM (CIoT_EC_GSM_GERAN3new)

UID: 700004, WID in GP-151149

Justification
There is a significant growth opportunity in the 3GPP ecosystem for Internet of Things (IoT). The FS_IoT_LC Study Item was thus started at 3GPP GERAN#62 to evaluate how to support low throughput and low complexity Machine Type Communications, including scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements, and have low complexity to be deployed on a mass scale. 
The objective of the study (quoted in the bullet list below) was to find solutions that satisfy, or exceed, the following capabilities.
· Provide a data rate of at least 160 bps (on both the uplink and downlink) at the (equivalent of) the SAP to the SNDCP layer with the aim of achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS).

· Scale to support a massive number of MTC Mobile Stations.
· Reduce power consumption of MTC Mobile Stations compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life with battery capacity of 5 Watt-hours, even in locations with adverse coverage conditions where up to 20 dB extension might be needed.

· Maximise the reduction in complexity of the Mobile Termination compared to that of a legacy GPRS (non EGPRS) MT.
· Avoid negative impacts to legacy GSM/WCDMA/LTE system(s) deployed in the same frequency band and adhere to the regulatory requirements applying to the spectrum bands in which the system operates.
· Minimise impacts to the GPRS/EDGE base station hardware.

· Identify Core Network Architecture, security framework and Radio Access Network-Core Network interface (e.g. S1 or Gb), and associated protocol stacks, suitable for the M2M market in the 2017 and onwards timeframe.

Extended Coverage GSM (EC-GSM) has been shown to be a viable solution for Internet of Things, allowing operators to reuse some of the existing assets through software upgrades. It is thus possible for operators to deploy EC-GSM on existing GPRS/EDGE/VAMOS capable base stations. EC-GSM is furthermore, depending on device implementation, possible to implement as a software upgrade on existing GPRS/EGPRS device platforms, and thereby enable a quick market introduction.

Considering the above enables a fast and economical worldwide deployment of battery efficient extended coverage to support Internet of Things over cellular networks.

Objective
The objective of this work item is to define MS conformance test to support Extended Coverage GSM (EC-GSM) as defined in the associated work item.
.

Perf. Part: Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (CIoT_EC_GSM-Perf)

UID: 721201, WID in RP-160929

Justification
There is a significant growth opportunity in the 3GPP ecosystem for Internet of Things (IoT). The FS_IoT_LC Study Item was thus started at 3GPP GERAN#62 to evaluate how to support low throughput and low complexity Machine Type Communications, including scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements, and have low complexity to be deployed on a mass scale. 
The objective of the study (quoted in the bullet list below) was to find solutions that satisfy, or exceed, the following capabilities.
· Provide a data rate of at least 160 bps (on both the uplink and downlink) at the (equivalent of) the SAP to the SNDCP layer with the aim of achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS).

· Scale to support a massive number of MTC Mobile Stations.
· Reduce power consumption of MTC Mobile Stations compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life with battery capacity of 5 Watt-hours, even in locations with adverse coverage conditions where up to 20 dB extension might be needed.

· Maximise the reduction in complexity of the Mobile Termination compared to that of a legacy GPRS (non EGPRS) MT.
· Avoid negative impacts to legacy GSM/WCDMA/LTE system(s) deployed in the same frequency band and adhere to the regulatory requirements applying to the spectrum bands in which the system operates.
· Minimise impacts to the GPRS/EDGE base station hardware.

· Identify Core Network Architecture, security framework and Radio Access Network-Core Network interface (e.g. S1 or Gb), and associated protocol stacks, suitable for the M2M market in the 2017 and onwards timeframe.

Extended Coverage GSM (EC-GSM) has been shown to be a viable solution for Internet of Things, allowing operators to reuse some of the existing assets through software upgrades. It is thus possible for operators to deploy EC-GSM on existing GPRS/EDGE/VAMOS capable base stations. EC-GSM is furthermore, depending on device implementation, possible to implement as a software upgrade on existing GPRS/EGPRS device platforms, and thereby enable a quick market introduction.

Considering the above enables a fast and economical worldwide deployment of battery efficient extended coverage to support Internet of Things over cellular networks.
Objective
Objective of SI or Core part WI or Testing part WI
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective is to specify the performance requirements for EC-GSM-IoT.
2.94 Extended DRX cycle for Power Consumption (eDRX)

UID: 690005, WID in SP-150369

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690005
	Extended DRX cycle for Power Consumption
	eDRX
	1
	Rel-13
	S2, R2, G2
	Dec-14
	Dec-16
	84%
	Miguel Griot
	23.401, 23.060, 23.682, 23.271, 23.272
	SP-150369

	660008
	Study on Extended DRX cycle for Power Consumption Optimization
	FS_eDRX
	2
	Rel-13
	S2
	Dec-14
	Dec-15
	100%
	Miguel Griot, Qualcomm 
	23.770
	SP-140881

	680052
	Stage 2 for Extended DRX cycle for Power Consumption
	eDRX
	2
	Rel-13
	S2
	Jun-15
	Dec-15
	99%
	Miguel Griot
	23.401, 23.060, 23.682, 23.271, 23.272
	SP-150369

	690010
	CT aspects of extended DRX cycle
	eDRX-CT
	2
	Rel-13
	ct
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	
	CP-150541

	690020
	CT1 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	24.301, 24.008, 29.118
	CP-150541

	690030
	CT3 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C3
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	29.338, 23.007, 29.274, 29.060, 29.172
	CP-150541

	690021
	CT4 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C4
	Sep-15
	Dec-15
	100%
	Catovic, Amer, Qualcomm
	29.212
	CP-150541

	700034
	CT6 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C6
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	
	CP-150541

	670057
	RAN enhancements for extended DRX in LTE
	LTE_extDRX
	2
	Rel-13
	R2
	Mar-15
	Mar-16
	100%
	Qualcomm
	
	RP-150493

	670157
	Core part: RAN enhancements for extended DRX in LTE
	LTE_extDRX-Core
	3
	Rel-13
	R2
	Mar-15
	Mar-16
	100%
	Qualcomm
	
	RP-151339

	710071
	UE Conformance Test Aspects - RAN enhancements for extended DRX in LTE
	LTE_extDRX-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Dec-16
	30%
	Qualcomm
	
	RP-160602

	690001
	Extended DRX (eDRX) for GSM
	eDRX_GSM
	2
	Rel-13
	G2, G1
	Aug-15
	May-16
	44%
	John Diachina, Ericsson LM
	43.064, 44.018, 44.060, 45.008, 48.018, 43.022
	GPC150624

	700001
	Core Part: Extended DRX (eDRX) for GSM
	eDRX_GSM-Core
	3
	Rel-13
	G2, G1
	Aug-15
	Nov-15
	100%
	John Diachina, Ericsson LM
	43.064, 44.018, 44.060, 45.008, 48.018, 43.022
	GPC150624

	700002
	MS test: Extended DRX (eDRX) for GSM
	eDRX_GSM_GERAN3new
	3
	Rel-13
	G3
	Dec-15
	May-16
	15%
	Sierra Wireless S.A
	
	GP-151148


Justification
Power consumption is important for UEs using battery and also for UEs using external power supply its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site to exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
Even for scenarios where UEs may consume power from an external power supply it may be desirable to consume less power for energy efficiency purposes.

During Rel-13 a SA2 Feasibility Study on extending DRX cycle was performed, and solutions to all identified issues in the realm of SA WG2 where evaluated and captured in TR 23.770. 

RAN and GERAN have also approved WIDs to standardise the extension of DRX for E-UTRAN/UTRAN and GERAN.

Objective
Objective is to specify the solutions to the identified issues as captured in the conclusions of TR 23.770 to extend the DRX cycle in idle for GERAN, UTRAN and E-UTRAN. The specified solutions will reflect the agreements performed in GERAN/RAN groups, including the maximum length of the DRX cycle for idle mode. 
Solutions are to be specified for the following identified issues for extending idle mode DRX cycle up to and beyond 10.24 seconds:
-
Support NAS-protocol extensions to enable extended DRX cycle. There needs to be coordination between UE and Core Network (SGSN/MME) for use of extended DRX.

-
Paging strategy in CN that fits the needs of the extended DRX cycle and normal DRX cycle.

-
Handling of MT SMS, e.g. avoiding retransmissions for long DRX cycles.

-
Impact in S/P-GW retransmissions when handling Network originated control plane procedure.

-
Interaction between eDRX and PSM (Power Saving Mode) in UE and MME/SGSN procedures. 

-
MT Location services support

Handling of Mobile Terminated Data for extended DRX in idle mode will be specified as part of HLCom WI.

Work in RAN and co-operation with RAN will be required for UTRAN and E-UTRAN aspects. Work in GERAN and co-operation with GERAN will be required for the GERAN aspects. 

Feedback from CT groups will be requested if needed. 
2.94.1 Study on Extended DRX cycle for Power Consumption Optimization (FS_eDRX)

UID: 660008, WID in SP-140881

Justification
Power consumption is important for UEs using battery and also for UEs using external power supply its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site to exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
Even for scenarios where UEs may consume power from an external power supply it may be desirable to consume less power for energy efficiency purposes.

In Release 12, 3GPP SA2 adopted a solution for power consumption optimization called Power Saving Mode (PSM), under the work item MTCe-UEPCOP. PSM allows the UE to save battery life by negotiating with the network periods for which the UE becomes unreachable, in which case the UE stops access stratum activities. The UE exits this mode when it has mobile originated data pending, or when the periodic TAU/RAU timer expires. 

However, PSM has limited applicability for use cases where unscheduled Mobile Terminated data with some requirement on MT data delay tolerance are required to be sent to the UE. In that case, the UE would need to negotiate Periodic TAU/RAU timer equal (or slightly shorter) to maximum allowed delay tolerance for MT data in order to be able to receive the MT within the time required. If the maximum allowed delay tolerance for MT data is not in the order of an hour or more, then the PSM solution introduces an important increase in signalling, due to more frequent periodic TAU/RAU procedures, and also suffers in terms of power consumption performance because of the required "wake ups" to perform this signalling. 

During Rel-12 study phase of MTCe-UEPCOP, it was considered to extend the idle and connected mode DRX to reduce power consumption and the system impacts were investigated. Extending the idle and connected mode DRX have advantage for scenarios requiring mobile terminated data since it does not introduce additional signalling load due to MT data availability (i.e. they do not require to set relatively short periodic TAU timer for MT data) and provide larger battery life for cases with required delay tolerance for MT data in the order of minutes to an hour. The DRX cycle can be set depending on the requirements on delay tolerance for MT data. 

Objective
Objective is to study extending the DRX cycle in idle and connected mode for GERAN, UTRAN and E-UTRAN. .

The objective of this work is to continue the work started in Rel-12 in TR 23.887 for Extended Idle and Connected mode DRX (as documented in clause 7.1.3.1 and 7.1.3.6 of TR 23.887), by:

· A study: 

· Identifying which open issues remained from the Rel-12 study for extended Idle and Connected mode DRX.

· For idle mode eDRX extension address at least the following open issues: 

· On CN:

-
Support NAS-protocol extensions to enable extended DRX cycles:
-
Coordination between UE and MME for use of extended DRX

-
Paging strategy in CN that fits for the needs of the extended DRX cycle and normal DRX cycle.
-
Address the impacts on MT SMS.

· -
The impacts for MT data need to be addressed in line with ongoing work in HLCom SID.On UE:

-
Support NAS-protocol extensions to enable extended I-DRX cycles. 
· For connected mode eDRX extension address the following open issues:
·  On CN:

-
Whether MME/SGW/PGW need to be made aware of use of extended C-DRX.

-
If connected mode DRX periods become longer than NAS and 3GPP feature procedure timers then NAS protocols, 3GPP feature specific protocol (e.g. location query), SMS related protocols, need to be enabled to cope with this.
· Discussing and concluding on solutions to such open issues.

Solutions already captured in TR 23.887 for extending idle and connected mode DRX will be considered as a starting point in the study.

No connected mode mobility enhancements for extended C-DRX are considered in this work, i.e., if a UE using extended C-DRX moves to a different cell, current connected mode mobility procedures apply.

Work in RAN and co-operation with RAN will be required for UTRAN and E-UTRAN aspects. Work in GERAN and co-operation with GERAN will be required for the GERAN aspects. Feedback from RAN and GERAN for any AS related aspects will be needed before concluding this study.
Feedback from CT groups will be requested if needed.
2.94.2 Stage 2 for Extended DRX cycle for Power Consumption (eDRX)

UID: 680052, WID in SP-150369

Justification
Power consumption is important for UEs using battery and also for UEs using external power supply its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site to exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
Even for scenarios where UEs may consume power from an external power supply it may be desirable to consume less power for energy efficiency purposes.

During Rel-13 a SA2 Feasibility Study on extending DRX cycle was performed, and solutions to all identified issues in the realm of SA WG2 where evaluated and captured in TR 23.770. 

RAN and GERAN have also approved WIDs to standardise the extension of DRX for E-UTRAN/UTRAN and GERAN.

Objective
Objective is to specify the solutions to the identified issues as captured in the conclusions of TR 23.770 to extend the DRX cycle in idle for GERAN, UTRAN and E-UTRAN. The specified solutions will reflect the agreements performed in GERAN/RAN groups, including the maximum length of the DRX cycle for idle mode. 
Solutions are to be specified for the following identified issues for extending idle mode DRX cycle up to and beyond 10.24 seconds:
-
Support NAS-protocol extensions to enable extended DRX cycle. There needs to be coordination between UE and Core Network (SGSN/MME) for use of extended DRX.

-
Paging strategy in CN that fits the needs of the extended DRX cycle and normal DRX cycle.

-
Handling of MT SMS, e.g. avoiding retransmissions for long DRX cycles.

-
Impact in S/P-GW retransmissions when handling Network originated control plane procedure.

-
Interaction between eDRX and PSM (Power Saving Mode) in UE and MME/SGSN procedures. 

-
MT Location services support

Handling of Mobile Terminated Data for extended DRX in idle mode will be specified as part of HLCom WI.

Work in RAN and co-operation with RAN will be required for UTRAN and E-UTRAN aspects. Work in GERAN and co-operation with GERAN will be required for the GERAN aspects. 

Feedback from CT groups will be requested if needed. 
2.94.3 CT aspects of extended DRX cycle (eDRX-CT)

UID: 690010, WID in CP-150541

Justification
Reducing power consumption is important both for UEs using battery as well as for UEs using external power supply. With the continued growth of device populations and ever more challenging use cases from the point of view of power consumption, the importance of reducing power consumption will only grow. For example:

-
For M2M use cases, like sensors that run on battery, it is a major cost to go on site in order to exchange or charge the batteries for a large amount of UEs. In these use cases, the battery lifetime may determine the UE’s lifetime;
-
Even for scenarios where the UE consumes power from an external power supply it is desirable for energy efficiency purposes to consume less power per UE having in mind the large number of UE’s that may be deployed.

In light of the above, SA2 work item on enhanced DRX cycle was approved in SA#68 and the normative work under this work item started in SA2#110, in which several CRs were approved. RAN and GERAN have also approved WIDs to standardise the extension of DRX for E-UTRAN/UTRAN and GERAN, respectively.

In addition to the stage-3 work stemming directly from the stage-2 agreements, purely stage-3 impact of the eDRX feature needs to be properly addressed as well, including MME restoration for UEs using eDRX as well as the optimization of the UICC polling intervals during eDRX cycles. 
Objective
The objective of this work item is to develop the stage-3 specifications for the stage-2 solutions agreed for extended idle mode DRX under the eDRX stage-2 work item. Specific areas of work in the CT WGs will include the items listed below:

CT1 aspect:

-
NAS protocol extensions to negotiate the use of the extended idle mode DRX cycle and the related parameters;

-
Interaction between eDRX and PSM in the UE and in the MME/SGSN;

-
Delivery of MT SMS when the UE is using extended idle mode DRX cycle; and

-
Paging strategy and coordination for a UE using the extended idle mode DRX cycle.
CT3 aspect:

-
Potential enhancement to Gx interface for determination of delay-tolerant connections in PGW
CT4 aspect:

-
S/P-GW retransmissions when handling network-originated control plane procedures for a UE using extended idle mode DRX cycle;

-
Delivery of MT SMS when the UE is using extended idle mode DRX cycle;
-
MT location services support for the UE using extended idle mode DRX cycle; and

-
SGSN/MME restoration procedures.

CT6 aspect:

· Possible adjustments in UICC polling interval to allow for alignment with extended idle mode DRX cycle.
Handling of mobile-terminating data for extended idle mode DRX will be specified as part of HLCom-CT WI. 

The extended DRX cycle feature will not impact the CS network domain and will not apply to users with a CS subscription or with a PS+CS subscription with SMS delivered via NAS over the Iu/A interfaces. 

Co-operation with RAN may be required for the UTRAN and E-UTRAN aspects. Co-operation with GERAN may be required for the GERAN aspects. 
2.94.4 RAN enhancements for extended DRX in LTE (LTE_extDRX)

UID: 670057, WID in RP-150493

Justification
Power consumption is important for UEs using battery or an external power supply and its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
Even for scenarios where UEs may consume power from an external power supply, it may be desirable to consume less power for energy efficiency purposes.

In Release 12, 3GPP adopted a NAS layer defined Power Saving Mode (PSM) solution for power consumption enhancement. PSM allows the UE to save battery by negotiating with the network periods for which the UE becomes unreachable, in which case the UE stops access stratum activities. The UE exits this mode when it has mobile originated data pending, or when the periodic TAU timer expires. 

However, PSM has limited applicability for unscheduled Mobile Terminated data with some requirement on delay tolerance. In this case, the UE would need to negotiate Periodic TAU timer equal (or slightly shorter) than the maximum allowed delay tolerance for MT data. If the maximum allowed delay tolerance is not in the order of many hours, the PSM solution introduces an important increase in signalling due to more frequent periodic TAU procedures. It also suffers in terms of power consumption performance because the UE would be required to "wake up" very frequently in order to perform this signalling. Furthermore, for MT data that is infrequent, most of the wake up procedures would turn out to be entirely unnecessary and thus power inefficient. 

A more flexible approach that addresses the scenarios not suitable for PSM such as the one described above is to enhance DRX operation. Unlike PSM, DRX makes the UE reachable during pre-defined occasions without resulting in unnecessary signalling. 

As currently defined, however, DRX cycles in LTE can at most be 2.56s and thus would not allow for sufficient power savings for UEs that only need to wake-up infrequently (e.g. every few or tens of minutes) for MT data. 
Hence, DRX cycle extension is required in order to enable significant battery savings for such UEs. Furthermore, the DRX cycle can be set depending on the data delay tolerance and power saving requirements, thus providing a flexible solution for achieving significant UE battery savings.
Objective
Objective of SI or Core part WI or Testing part WI
The general objective of this work item is to provide RAN specifications for extending the DRX cycle in scenarios where mobile terminated data has a delay tolerance in the order of minutes to an hour. The specific objectives are:

-
Extend idle mode DRX cycles in order to provide at least an order of magnitude power savings for UEs in idle mode; and

-
Extend connected mode DRX cycles in order to enable additional power savings beyond what is currently possible for UEs in connected mode

This work will continue the work started in Rel-12 in TR 23.887 and TR 37.869 for Extended DRX, by:

· Identifying the RAN impacts of extending the DRX cycle for both idle and connected mode [RAN2] :

· beyond 2.56s and up to values to be determined in conjunction with SA2/CT. 

NOTE:
Values (if any) that are identified to have CN impact will not be actioned in RAN without the corresponding work in SA2/CT.

· Performing the specification work resulting from the identified impacts on 

· Layer 2/3 protocols [RAN2]

· RRM core requirements [RAN4]

No connected mode mobility enhancements are considered in this work, i.e., the current mobility, RRM/RLM procedures apply for UEs using extended DRX cycles in connected mode.

Work and cooperation with SA2 will be required. 

RAN3 may be involved to work on specification of network protocol aspects, if deemed necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.94.4.1 Core part: RAN enhancements for extended DRX in LTE (LTE_extDRX-Core)

UID: 670157, WID in RP-151339

Justification
Power consumption is important for UEs using battery or an external power supply and its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
Even for scenarios where UEs may consume power from an external power supply, it may be desirable to consume less power for energy efficiency purposes.

In Release 12, 3GPP adopted a NAS layer defined Power Saving Mode (PSM) solution for power consumption enhancement. PSM allows the UE to save battery by negotiating with the network periods for which the UE becomes unreachable, in which case the UE stops access stratum activities. The UE exits this mode when it has mobile originated data pending, or when the periodic TAU timer expires. 

However, PSM has limited applicability for unscheduled Mobile Terminated data with some requirement on delay tolerance. In this case, the UE would need to negotiate Periodic TAU timer equal (or slightly shorter) than the maximum allowed delay tolerance for MT data. If the maximum allowed delay tolerance is not in the order of many hours, the PSM solution introduces an important increase in signalling due to more frequent periodic TAU procedures. It also suffers in terms of power consumption performance because the UE would be required to "wake up" very frequently in order to perform this signalling. Furthermore, for MT data that is infrequent, most of the wake up procedures would turn out to be entirely unnecessary and thus power inefficient. 

A more flexible approach that addresses the scenarios not suitable for PSM such as the one described above is to enhance DRX operation. Unlike PSM, DRX makes the UE reachable during pre-defined occasions without resulting in unnecessary signalling. 

As currently defined, however, DRX cycles in LTE can at most be 2.56s and thus would not allow for sufficient power savings for UEs that only need to wake-up infrequently (e.g. every few or tens of minutes) for MT data. 
Hence, DRX cycle extension is required in order to enable significant battery savings for such UEs. Furthermore, the DRX cycle can be set depending on the data delay tolerance and power saving requirements, thus providing a flexible solution for achieving significant UE battery savings.
Objective
Objective of SI or Core part WI or Testing part WI
The general objective of this work item is to provide RAN specifications for extending the DRX cycle in scenarios where mobile terminated data has a delay tolerance in the order of minutes to an hour. The specific objectives are:

-
Extend idle mode DRX cycles in order to provide at least an order of magnitude power savings for UEs in idle mode; and

-
Extend connected mode DRX cycles in order to enable additional power savings beyond what is currently possible for UEs in connected mode

This work will continue the work started in Rel-12 in TR 23.887 and TR 37.869 for Extended DRX, by:

· Identifying the RAN impacts of extending the DRX cycle for both idle and connected mode [RAN2] :

· For idle mode, beyond 2.56s and up to values to be determined in conjunction with SA2/CT. 

· For connected mode, beyond 2.56s and up to 10.24s.

NOTE: Values (if any) that are identified to have CN impact will not be actioned in RAN without the corresponding work in SA2/CT.

· Performing the specification work resulting from the identified impacts on 

· Layer 2/3 protocols [RAN2]

· RRM core requirements [RAN4]

No connected mode mobility enhancements are considered in this work, i.e., the current mobility, RRM/RLM procedures apply for UEs using extended DRX cycles in connected mode.

Work and cooperation with SA2 will be required. 

RAN3 may be involved to work on specification of network protocol aspects, if deemed necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.94.5 UE Conformance Test Aspects - RAN enhancements for extended DRX in LTE (LTE_extDRX-UEConTest)

UID: 710071, WID in RP-160602

Justification
Power consumption is important for UEs using battery or an external power supply and its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
Even for scenarios where UEs may consume power from an external power supply, it may be desirable to consume less power for energy efficiency purposes.

In Release 12, 3GPP adopted a NAS layer defined Power Saving Mode (PSM) solution for power consumption enhancement. PSM allows the UE to save battery by negotiating with the network periods for which the UE becomes unreachable, in which case the UE stops access stratum activities. The UE exits this mode when it has mobile originated data pending, or when the periodic TAU timer expires. 

However, PSM has limited applicability for unscheduled Mobile Terminated data with some requirement on delay tolerance as it introduces an important increase in signalling due to more frequent periodic TAU procedures. It also suffers in terms of power consumption performance because the UE would be required to "wake up" very frequently in order to perform this signalling. Furthermore, for MT data that is infrequent, most of the wake up procedures would turn out to be entirely unnecessary and thus power inefficient. 

A more flexible approach that addresses the scenarios not suitable for PSM such as the one described above is to enhance DRX operation. Unlike PSM, DRX makes the UE reachable during pre-defined occasions without resulting in unnecessary signalling. 

As currently defined, however, DRX cycles in LTE can at most be 2.56s and thus would not allow for sufficient power savings for UEs that only need to wake-up infrequently (e.g. every few or tens of minutes) for MT data. 

Hence, DRX cycle extension is required in order to enable significant battery savings for such UEs. Furthermore, the DRX cycle can be set depending on the data delay tolerance and power saving requirements, thus providing a flexible solution for achieving significant UE battery savings.

This work item enables UE conformance testing of the signalling and performance requirements for UE supporting extended DRX cycle.

Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to develop protocol test cases for the Rel-13 core requirements for UEs supporting Extended DRX cycle in scenarios where mobile terminated data has a delay tolerance in the order of minutes to an hour.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.94.6 Extended DRX (eDRX) for GSM (eDRX_GSM)

UID: 690001, WID in GPC150624

Justification
There is a significant growth opportunity in the 3GPP ecosystem for Machine-Type Communication (MTC), where an extended battery lifetime is essential in several use cases. The FS_uPoD Study Item was thus started at 3GPP GERAN#60 to evaluate how substantial power savings for Machine Type Communications can be realized. The objective of the study was to find solutions for reducing power consumed by devices used for MTC and to thereby realize substantially extended battery lifetimes.
In the study the use of extended eDRX, optimized idle mode behaviour and relaxed mobility requirements have been evaluated and demonstrate that significantly increased battery lifetimes can be realized for devices used for MTC compared to legacy device operation.
Objective
The objective of the work is to introduce support for an eDRX feature, including optimized idle mode behaviour and relaxed mobility requirements, wherein devices used for MTC that require paging based reachability can make use of paging cycles ranging from multiple seconds to multiple tens of minutes. It should be noted that there are core network impacts associated with eDRX and as such this GERAN feature will be subject to ongoing eDRX related investigations and decisions in SA2.
2.95 Optimizations to Support High Latency Communications (HLcom)

UID: 670027, WID in SP-150030

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670027
	Optimizations to Support High Latency Communications
	HLcom
	1
	Rel-13
	S2
	Sep-14
	Dec-15
	100%
	Ericsson, Hans Rnneke
	23.401, 23.060, 23.682
	SP-150030

	650035
	Study on Optimizations to support High Latency communications
	FS_HLcom
	2
	Rel-13
	S2
	Sep-14
	Jun-15
	100%
	Ericsson
	New TR 23.709
	SP-140635

	680005
	Optimizations to Support High Latency Communications
	HLcom
	2
	Rel-13
	S2
	Mar-15
	Jun-15
	100%
	Ericsson, Hans Rnneke
	23.401, 23.060, 23.682
	SP-150252

	680015
	CT aspects of Optimizations to Support High Latency
	HLcom-CT
	2
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Yong Yang, Ericsson
	29.274, 29.060, 29.281, 23.008, 29.272, 29.230, 29.002, 29.336, 29.xyz
	CP-150399


Justification
Due to potential high latency (e.g. power saving mode is used) when accessing 3GPP constrained devices using the 3GPP access, communicating with very large number of constrained devices may cause high packet losses, and large system load on the 3GPP system. Examples of constrained devices are sensors, meters and actuators that have specific low-cost, low-energy and low-bitrate requirements. 

The Internet-of-Things (IoT) is a concept where many things (e.g., devices) can be uniquely identified and communicated with. One study forecasted that the number of devices representing the IoT will grow to 26 Billion units by 2020
. Many of these devices will be constrained in terms of low-cost, low-energy and low-bitrate. The very large number makes it especially important that the 3GPP access is efficient when accessing these constrained devices.

For the scope of this WI devices that are not reachable for a long period may be UEs using UE battery saving techniques, UE sleep functions making UEs unreachable for long periods of time, UEs using low throughput bearers, etc, hence resulting in e.g. in high latency for accessing the devices from network side.
Objective
The objective of this work item is to specify enhancements for applications that communicate with devices that are not reachable for a long period over the 3GPP IP connectivity and being able to support large number of such devices in the system without negatively affecting the system performance. 
In addressing the above, the following problem will be addressed:

· Downlink access for devices that are not reachable for a long period and the problems associated with such devices (e.g. packet discard when the UE sleeps, frequent retransmissions, load on the CN network, waste of radio resources and UE power when the network unnecessarily conveys retransmit packets, etc). This work may propose and evaluate enhancements to the 3GPP system documented in the TR 23.709 or make normative updates to the 3GPP system as concluded in the TR 23.709. Depending on conclusions, the study may also propose 3GPP enablers to be used by the service layer e.g. defined by other SDOs for downlink access to devices that are not reachable for a long period. 

NOTE: Different application layer protocols used within the M2M ecosystem have different requirements and characteristics with respect to acceptable end-to-end delay, round trip time, persistence in retransmissions, etc. The result of this work may include general recommendations for application layers how to use the 3GPP accesses for better application performance and optimal core and radio network efficiency thereof.

The normative work will be based on the agreed conclusions on specific scenarios from the study phase documented in the TR 23.709.

2.95.1 Study on Optimizations to support High Latency communications (FS_HLcom)

UID: 650035, WID in SP-140635

Justification
Due to potential high latency (e.g. power saving mode is used) when accessing 3GPP constrained devices using the 3GPP access, communicating with very large number of constrained devices may cause high packet losses, and large system load on the 3GPP system. Examples of constrained devices are sensors, meters and actuators that have specific low-cost, low-energy and low-bitrate requirements. 

The Internet-of-Things (IoT) is a concept where many things (e.g., devices) can be uniquely identified and communicated with. One study forecasted that the number of devices representing the IoT will grow to 26 Billion units by 2020
. Many of these devices will be constrained in terms of low-cost, low-energy and low-bitrate. The very large number makes it especially important that the 3GPP access is efficient when accessing these constrained devices.

For the scope of this WI devices that are not reachable for a long period may beUEs using UE battery saving techniques, UE sleep functions making UEs unreachable for long periods of time, UEs using low throughput bearers, etc, hence resulting in e.g. in high latency for accessing the devices from network side.
Objective
The objective of this study item is to study possible enhancements for applications that communicate with devices that are not reachable for a long period over the 3GPP IP connectivity and being able to support large number of such devices in the system without negatively affecting the system performance. 
In addressing the above, the following problem will be studied:

· Downlink access for devices that are not reachable for a long period and the problems associated with such devices (e.g. packet discard when the UE sleeps, frequent retransmissions, load on the CN network, waste of radio resources and UE power when the network unnecessarily conveys retransmit packets, etc). This study may propose and evaluate enhancements to the 3GPP system. Depending on conclusions, the study may also propose 3GPP enablers to be used by the service layer e.g. defined by other SDOs for downlink access to devices that are not reachable for a long period. 

NOTE: Different application layer protocols used within the M2M ecosystem have different requirements and characteristics with respect to acceptable end-to-end delay, round trip time, persistence in retransmissions, etc. The result of this study may include general recommendations for application layers how to use the 3GPP accesses for better application performance and optimal core and radio network efficiency thereof.
2.95.2 Optimizations to Support High Latency Communications (HLcom)

UID: 680005, WID in SP-150252

Justification
Due to potential high latency (e.g. power saving mode is used) when accessing 3GPP constrained devices using the 3GPP access, communicating with very large number of constrained devices may cause high packet losses, and large system load on the 3GPP system. Examples of constrained devices are sensors, meters and actuators that have specific low-cost, low-energy and low-bitrate requirements. 

The Internet-of-Things (IoT) is a concept where many things (e.g., devices) can be uniquely identified and communicated with. One study forecasted that the number of devices representing the IoT will grow to 26 Billion units by 2020
. Many of these devices will be constrained in terms of low-cost, low-energy and low-bitrate. The very large number makes it especially important that the 3GPP access is efficient when accessing these constrained devices.

For the scope of this WI devices that are not reachable for a long period may be UEs using UE battery saving techniques, UE sleep functions making UEs unreachable for long periods of time, UEs using low throughput bearers, etc, hence resulting in e.g. in high latency for accessing the devices from network side.
Objective
The objective of this work item is to specify enhancements for applications that communicate with devices that are not reachable for a long period over the 3GPP IP connectivity and being able to support large number of such devices in the system without negatively affecting the system performance. 
In addressing the above, the following problem has been addressed in TR 23.709:

· Downlink access for devices that are not reachable for a long period and the problems associated with such devices (e.g. packet discard when the UE sleeps, frequent retransmissions, load on the CN network, waste of radio resources and UE power when the network unnecessarily conveys retransmit packets, etc). This work may propose and evaluate enhancements to the 3GPP system documented in the TR 23.709 or make normative updates to the 3GPP system as concluded in the TR 23.709. Depending on conclusions, the study may also propose 3GPP enablers to be used by the service layer e.g. defined by other SDOs for downlink access to devices that are not reachable for a long period. 

NOTE: Different application layer protocols used within the M2M ecosystem have different requirements and characteristics with respect to acceptable end-to-end delay, round trip time, persistence in retransmissions, etc. The result of this work may include general recommendations for application layers how to use the 3GPP accesses for better application performance and optimal core and radio network efficiency thereof.

The study finished with the following conclusions:


Extended buffering in the SGW based on solution 2 clause 5.2 is used to handle high latency communication to devices using power saving functions e.g. eDRX and PSM.


MONTE event notifications to notify an AS/SCS when downlink data can be sent to a UE that uses power saving functions e.g. PSM or eDRX, based on:

-
solution 3 clause 5.3 using a 'UE Reachability' one-time event shall be specified; and

-
solution 4 clause 5.4 sending notifications triggered by DDN shall be specified.


The Extended buffering in the SGW/SGSN and the MONTE based notifications shall apply to E-UTRAN, UTRAN and GERAN.


Coordination of maximum latency between the application and the network is handled either by interaction between the application in the UE with the UE NAS layer according to solution 7 clause 5.7, or through the parameter on Maximum latency in monitoring event configuration from SCS/AS to SCEF according to TR 23.789, clause 5, describing specific parameters for the UE Reachability event.

The normative work will be based on these agreed conclusions from the study phase documented in the TR 23.709.

2.96 Further LTE Physical Layer Enhancements for MTC (LTE_MTCe2_L1)

UID: 650033, WID in RP-141660

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650033
	Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1
	1
	Rel-13
	R1, R4, R2
	Sep-14
	Dec-16
	69%
	Ericsson
	LTE
	RP-141660

	650133
	Core part: Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-Core
	2
	Rel-13
	R1, R2, R4
	Sep-14
	Mar-16
	100%
	Ericsson
	36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.214, 36.300, 36.302, 36.306, 36.321, 36.331
	RP-150492

	650233
	Perf. Part: Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-Perf
	2
	Rel-13
	R4
	Sep-14
	Sep-16
	70%
	Ericsson
	36.101, 36.104, 36.133
	RP-150492

	710067
	UE Conformance Test Aspects - Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Dec-16
	6%
	Ericsson
	
	RP-160765


Justification
The provision of Machine-Type Communications (MTC) via cellular networks is proving to be a significant opportunity for new revenue generation for mobile operators. The Rel-12 work item “Low cost & enhanced coverage MTC UE for LTE” specified a low complexity LTE device for MTC with Bill of Material cost approaching that of an EGPRS modem using a combination of complexity reduction techniques. However, results from the study item documented in TR 36.888 indicated that further complexity reduction of LTE devices for MTC can be achieved if additional complexity reduction techniques are supported. 

In addition, the study report TR 36.888 concluded that a coverage improvement target of 15-20 dB for both FDD and TDD in comparison to normal LTE footprint could be achieved to support the use cases where MTC devices are deployed in challenging locations, e.g. deep inside buildings, and to compensate for gain loss caused by complexity reduction techniques. The Rel-12 work item “Low cost & enhanced coverage MTC UE for LTE” also made significant progress towards specifying solutions for enhanced coverage but due to time limitations this was removed from the Rel-12 scope. Instead, RAN#63 endorsed a way forward (RP-140512) to continue MTC Coverage enhancements in Rel-13.

Power consumption is another important aspect that deserves more attention. Power saving design is a cross-layer effort, but at the physical layer the known best practice is to reduce active transmit/receive duration to a minimum.

Objective
Objective of SI or Core part WI or Testing part WI
The general objective is to specify a new UE for MTC operation in LTE that also allows for enhanced coverage compared to existing LTE networks and low power consumption, with the following detailed objectives:

· Specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the following additional capabilities:

· Reduced UE bandwidth of 1.4 MHz in downlink and uplink.

· Bandwidth reduced UEs should be able to operate within any system bandwidth.

· Frequency multiplexing of bandwidth reduced UEs and non-MTC UEs should be supported. 
· The UE only needs to support 1.4 MHz RF bandwidth in downlink and uplink.

· The allowed re-tuning time supported by specification (e.g. ~0 ms, 1 ms) should be determined by RAN4.

· Reduced maximum transmit power.

· The maximum transmit power of the new UE power class should be determined by RAN4 and should support an integrated PA implementation.

· Reduced support for downlink transmission modes.

· The following further UE processing relaxations can also be considered within this work item:

· Reduced maximum transport block size for unicast and/or broadcast signalling.

· Reduced support for simultaneous reception of multiple transmissions.

· Relaxed transmit and/or receive EVM requirement including restricted modulation scheme. Reduced physical control channel processing (e.g. reduced number of blind decoding attempts).

· Reduced physical data channel processing (e.g. relaxed downlink HARQ time line or reduced number of HARQ processes).

· Reduced support for CQI/CSI reporting modes.

· Target a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· The following techniques (which shall be applicable for both FDD and TDD) can be considered to achieve this:

· Subframe bundling techniques with HARQ for physical data channels (PDSCH, PUSCH)

· Elimination of use of control channels (e.g. PCFICH, PDCCH)

· Repetition techniques for control channels (e.g. PBCH, PRACH, (E)PDCCH)

· Either elimination or repetition techniques (e.g. PBCH, PHICH, PUCCH)
· Uplink PSD boosting with smaller granularity than 1 PRB
· Resource allocation using EPDCCH with cross-subframe scheduling and repetition (EPDCCH-less operation can also be considered)

· New physical channel formats with repetition for SIB/RAR/Paging

· A new SIB for bandwidth reduced and/or coverage enhanced UEs

· Increased reference symbol density and frequency hopping techniques

· Relaxed “probability of missed detection” for PRACH and initial UE system acquisition time for PSS/SSS/PBCH/SIBs can be considered as long as the UE power consumption impact can be kept on a reasonable level.

· The amount of coverage enhancement should be configurable per cell and/or per UE and/or per channel and/or group of channels. Relevant UE measurements and reporting to support this functionality should be defined.
· When defining the detailed solutions for the above coverage enhancement techniques, the work should strive to minimize divergence of solutions between the new UE category/type and other UEs. One possible approach is to require a ‘normal complexity UE’ configured with the coverage enhancement techniques to mimic some of the behaviours of a Rel-13 low complexity UE configured with the coverage enhancement techniques.

· The work with the physical layer control signalling (e.g. EPDCCH) and higher layer control signalling (e.g. SIB, RAR and Paging messages) should aim for a high level of commonality between the solutions for the new Rel-13 low complexity UEs and the solutions for coverage enhanced UEs.

· Provide power consumption reduction for the UE category/type defined above, both in normal coverage and enhanced coverage, to target ultra-long battery life:
· When defining the detailed solutions for the Rel-13 low complexity UEs and the solutions for coverage enhanced UEs, strive to reduce active transmit/receive time. (e.g., minimizing the required number of repetitions by minimizing sizes of control messages).

· Modification, including redesign, addition or removal, of signals/channels can be considered if this can achieve significant power consumption reduction.

· Reduction of measurement time, measurement reporting, feedback signalling, system information acquisition, and synchronization acquisition time etc., can be considered if this can achieve significant power consumption reduction.

· Half duplex FDD, full duplex FDD, and TDD should be supported but since half duplex operation is particularly beneficial from device complexity and power consumption point of view, the solutions specified within this work item should be optimized for half duplex FDD and TDD.

· Reduced mobility support can be considered if this is needed to fulfil the objectives.

· The agreements and working assumptions made during the initial work carried out during the corresponding Rel-12 work item should be used as a starting point when applicable.
The work plan for the work shall be the following:

· RAN1 work

· Specify physical layer aspects, and initiate the design of the new UE category/type.

· RAN2 work

· Specification of Layer 2/3 protocol aspects.

· RAN3 work

· Specification of network protocol aspects on request from RAN1/RAN2.

· RAN4 work

· Determine the allowed re-tuning time for when the UE changes its Rx or Tx frequency.

· Determine the maximum transmission power level for the new UE power class.

· Specify UE, eNodeB and RRM core requirements.

· Specify necessary performance requirements related to the above mentioned core requirements.
Objective of Performance part WI
Specify necessary performance requirements related to the above mentioned core requirements
2.96.1 Core part: Further LTE Physical Layer Enhancements for MTC (LTE_MTCe2_L1-Core)

UID: 650133, WID in RP-150492

Justification
The provision of Machine-Type Communications (MTC) via cellular networks is proving to be a significant opportunity for new revenue generation for mobile operators. The Rel-12 work item “Low cost & enhanced coverage MTC UE for LTE” specified a low complexity LTE device for MTC with Bill of Material cost approaching that of an EGPRS modem using a combination of complexity reduction techniques. However, results from the study item documented in TR 36.888 indicated that further complexity reduction of LTE devices for MTC can be achieved if additional complexity reduction techniques are supported. 

In addition, the study report TR 36.888 concluded that a coverage improvement target of 15-20 dB for both FDD and TDD in comparison to normal LTE footprint could be achieved to support the use cases where MTC devices are deployed in challenging locations, e.g. deep inside buildings, and to compensate for gain loss caused by complexity reduction techniques. The Rel-12 work item “Low cost & enhanced coverage MTC UE for LTE” also made significant progress towards specifying solutions for enhanced coverage but due to time limitations this was removed from the Rel-12 scope. Instead, RAN#63 endorsed a way forward (RP-140512) to continue MTC Coverage enhancements in Rel-13.

Power consumption is another important aspect that deserves more attention. Power saving design is a cross-layer effort, but at the physical layer the known best practice is to reduce active transmit/receive duration to a minimum.

Objective
Objective of SI or Core part WI or Testing part WI
The general objective is to specify a new UE for MTC operation in LTE that also allows for enhanced coverage compared to existing LTE networks and low power consumption, with the following detailed objectives:

· Specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the following additional capabilities:

· Reduced UE bandwidth of 1.4 MHz in downlink and uplink.

· Bandwidth reduced UEs should be able to operate within any system bandwidth. The work should target high commonality between different system bandwidths.
· Frequency multiplexing of bandwidth reduced UEs and non-MTC UEs should be supported. 
· The UE only needs to support 1.4 MHz RF bandwidth in downlink and uplink.

· The allowed re-tuning time supported by specification (e.g. ~0 ms, 1 ms) should be determined by RAN4.

· Reduced maximum transmit power.

· The maximum transmit power of the new UE power class should be determined by RAN4 and should support an integrated PA implementation.

· Reduced support for downlink transmission modes.

· The following further UE processing relaxations can also be considered within this work item:

· Reduced maximum transport block size for unicast and/or broadcast signalling.

· Reduced support for simultaneous reception of multiple transmissions.

· Relaxed transmit and/or receive EVM requirement including restricted modulation scheme. Reduced physical control channel processing (e.g. reduced number of blind decoding attempts).

· Reduced physical data channel processing (e.g. relaxed downlink HARQ time line or reduced number of HARQ processes).

· Reduced support for CQI/CSI reporting modes.

· Target a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· The following techniques (which shall be applicable for both FDD and TDD) can be considered to achieve this:

· Subframe bundling techniques with HARQ for physical data channels (PDSCH, PUSCH)

· Elimination of use of control channels (e.g. PCFICH, PDCCH)

· Repetition techniques for control channels (e.g. PBCH, PRACH, (E)PDCCH)

· Either elimination or repetition techniques (e.g. PBCH, PHICH, PUCCH)
· Uplink PSD boosting with smaller granularity than 1 PRB
· Resource allocation using EPDCCH with cross-subframe scheduling and repetition (EPDCCH-less operation can also be considered)

· New physical channel formats with repetition for SIB/RAR/Paging

· A new SIB for bandwidth reduced and/or coverage enhanced UEs

· Increased reference symbol density and frequency hopping techniques

· Relaxed “probability of missed detection” for PRACH and initial UE system acquisition time for PSS/SSS/PBCH/SIBs can be considered as long as the UE power consumption impact can be kept on a reasonable level.

· The amount of coverage enhancement should be configurable per cell and/or per UE and/or per channel and/or group of channels. Relevant UE measurements and reporting to support this functionality should be defined.
· When defining the detailed solutions for the above coverage enhancement techniques, the work should strive to minimize divergence of solutions between the new UE category/type and other UEs. Basically the coverage enhancement solutions should be the same for the new low complexity UE category/type and for other UEs, however if a divergence cannot be avoided, the specification work for the new low complexity UE category/type should be given higher priority. One possible approach is to require a ‘normal complexity UE’ configured with the coverage enhancement techniques to mimic some of the behaviours of a Rel-13 low complexity UE configured with the coverage enhancement techniques.

· The work with the physical layer control signalling (e.g. EPDCCH) and higher layer control signalling (e.g. SIB, RAR and Paging messages) should aim for a high level of commonality between the solutions for the new Rel-13 low complexity UEs and the solutions for coverage enhanced UEs.
· All legacy system bandwidths should be supported but if it is particularly challenging to fulfil the coverage enhancement target in system bandwidths below 5 MHz then the work should focus on fulfilment of the coverage enhancement target in system bandwidths 5 MHz and above.

· Provide power consumption reduction for the UE category/type defined above, both in normal coverage and enhanced coverage, to target ultra-long battery life:
· When defining the detailed solutions for the Rel-13 low complexity UEs and the solutions for coverage enhanced UEs, strive to reduce active transmit/receive time. (e.g., minimizing the required number of repetitions by minimizing sizes of control messages).

· Modification, including redesign, addition or removal, of signals/channels can be considered if this can achieve significant power consumption reduction.

· Reduction of measurement time, measurement reporting, feedback signalling, system information acquisition, and synchronization acquisition time etc., can be considered if this can achieve significant power consumption reduction.

· Half duplex FDD, full duplex FDD, and TDD should be supported but since half duplex operation is particularly beneficial from device complexity and power consumption point of view, the solutions specified within this work item should be optimized for half duplex FDD and TDD.

· Reduced mobility support can be considered if this is needed to fulfil the objectives.

· The agreements and working assumptions made during the initial work carried out during the corresponding Rel-12 work item should be used as a starting point when applicable.
The work plan for the work shall be the following:

· RAN1 work

· Specify physical layer aspects, and initiate the design of the new UE category/type.

· RAN2 work

· Specification of Layer 2/3 protocol aspects.

· RAN3 work

· Specification of network protocol aspects on request from RAN1/RAN2.

· RAN4 work

· Determine the allowed re-tuning time for when the UE changes its Rx or Tx frequency.

· Determine the maximum transmission power level for the new UE power class.

· Specify UE, eNodeB and RRM core requirements.

· Specify necessary performance requirements related to the above mentioned core requirements.
Objective of Performance part WI
Specify necessary performance requirements related to the above mentioned core requirements
2.97 EGPRS Access Security Enhancements in relation to Cellular IoT (EASE_EC_GSM)

UID: 690045, WID in SP-150462

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690045
	EGPRS Access Security Enhancements in relation to Cellular IoT
	EASE_EC_GSM
	1
	Rel-13
	S3
	Sep-15
	Mar-16
	98%
	Vesa Torvinen, Ericsson
	New 33.420
	SP-150462


Justification
A new Rel-13 work item titled CIoT_EC_GSM was approved at GERAN #67 and targets the development of a new feature known as EC-GSM whereby GSM is evolved to support, amongst other things, extended coverage, improved battery lifetime, ultra-low device complexity and an improved security framework. 

Related SA3 study item on EGPRS Access Security Enhancements with relation to Cellular IoT (FS_EASE_IoT) investigates potential security threats, security enhancements between the UE and SGSN to mitigate the threats, and define security procedures, and security algorithms that are recommended to be used by for Cellular IoT devices in Gb mode. 

It has been shown that the access procedures in the Gb mode can be enhanced making the Cellular IoT access security more reliable when compared to the legacy GPRS access security. 

Objective
The objective is to specify the security requirements, solutions and recommendations for enhanced access security to be used with Cellular Internet of Things in the Gb mode. The work item should: 

1. Specify security enhancements between the UE and SGSN to mitigate the threats identified in the study phase. These threats include Denial of Service attacks performed by sending unprotected mobility management messages. 
2. Define what security procedures and security algorithms are to be used by for Cellular IoT devices in Gb mode. 

3. The potential security enhancements as part of this work item should aim at minimising the impacts to the GPRS core network 

2.98 Group based Enhancements (GROUPE)

UID: 640050, WID in SP-140706

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640050
	Group based Enhancements
	GROUPE
	1
	Rel-13
	S2, S3
	Jun-14
	Dec-15
	100%
	Huawei
	Stage 2
	SP-140706

	640150
	TR for Group based Enhancements
	GROUPE
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	Huawei, Wanqiang Zhang
	New TR 23.769
	SP-140706

	640250
	Stage 2 for Group based Enhancements
	GROUPE
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	Huawei
	23.682, TBD
	SP-140706

	640350
	TR on Security for Group based Enhancements
	GROUPE
	2
	Rel-13
	S3
	Jun-14
	Jun-15
	100%
	Samsung
	New TR 33.889
	SP-140706

	640450
	Security for Group based Enhancements
	GROUPE
	2
	Rel-13
	S3
	Jun-14
	Sep-15
	100%
	Samsung
	33.187
	SP-140706

	680016
	CT aspects of Group based Enhancements
	GROUPE-CT
	2
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	24.008, 24.301, 29.468, 29.272, 23.008, 29.336, 29.303, 29.002, 29.230, 29.305, 23.003
	CP-150816

	680028
	CT1 aspects of Group based Enhancements
	GROUPE-CT
	3
	Rel-13
	C1
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	24.008, 24.301
	CP-150816

	680030
	CT4 aspects of Group based Enhancements
	GROUPE-CT
	3
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	29.272, 23.008, 29.336, 29.303, 29.002, 29.230, 29.305, 23.003
	CP-150816


Justification
MTC applications generally involve a group of devices. Typically applications today involve more than 1000 subscriptions for a single customer.

From both customer and operator points of view, there is benefit in optimised handling of groups of MTC devices/subscriptions. This can be, e.g., the ability to trigger a group of devices with one trigger message, the ability to enforce a QoS policy for a group of devices.

Group based policing can be used to enforce a QoS policy for a group of MTC devices/subscriptions. This allows greater flexibility to the MTC application / MTC application owner compared to individual policies for each of the devices/subscriptions, while at the same time ensuring the operator that the particular group of MTC devices/subscriptions does not unduly load the network.

Group based triggering can be used by the Service Capability Server to trigger a group of devices within a particular geographical area, e.g. to wake up the MTC Devices that are members of that MTC Group. 

Requirements for group based MTC are identified in 3GPP TS 22.368, clauses 7.2.14.1 (general group based requirements), 7.2.14.2 (group based policing) and 7.2.14.3 (group based addressing/triggering/messaging). 

It should be noted that although the service requirements are motivated by MTC the solutions may apply to normal UEs as well.

Objective
The objectives of this work item are to study the concept of groups and to study and specify solutions to:

· Fulfil the general group based requirements (22.368 clause 7.2.14.1)

· Fulfil the group based policing requirements (22.368 clause 7.2.14.2)

· Fulfil the group based addressing requirements (22.368 clause 7.2.14.3)

This work should make use of applicable architecture enhancements determined as part of AESE work item. 

Also objective of this work item is to study and provide stage 2 security and privacy related specification for the requirements identified in Stage 1 and Stage 2 specifications for Group based Enhancements. Further, SA3 shall have responsibility for this feature, as an assessor of the security implications and resulting required changes to technical specifications, if any.
2.98.1 CT aspects of Group based Enhancements (GROUPE-CT)

UID: 680016, WID in CP-150816

Justification
Stage 2 has studied and evaluated architecture enhancements for group based enhancements. Conclusions are reached for the following three key issues identified in 3GPP TR 23.769 which include: 

· Message delivery to a group of devices

· Group-specific NAS Level Congestion Control

· Group based addressing and identifiers

For Group messages delivery, MBMS mechanism has been adopted as the basis for normative work.

For NAS level congestion control, criteria of how to detect and control NAS signalling congestion associated to group specific or APN and Group specific has been adopted.

For group based addressing and identifiers, mapping between external group ID and internal group ID is needed, but the entity responsible for the identifiers mapping is not specified.
The normative work on GROUPE in stage 2 is almost completed and there is a need to have a corresponding stage 3 Work Item. 
Objective
The objectives of this work item are to implement the necessary changes in stage-3 specifications based on the normative work of GROUPE in stage 2:

· Enhancement of NAS level congestion control for group specific control, and APN and group specific control (CT1)

· Extending the messaging over S6a/S6d reference point with the group-ID list and adding the storage information (CT4)
2.99 Monitoring Enhancements (MONTE)

UID: 640049, WID in SP-140705

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640049
	Monitoring Enhancements
	MONTE
	1
	Rel-13
	S2, S3
	Jun-14
	Mar-16
	100%
	Intel
	32.278
	SP-140705

	640149
	TR for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S2
	Sep-14
	Jun-15
	100%
	Intel, Puneet Jain
	New TR 23.789
	SP-140705

	640249
	Stage 2 for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	Intel, Puneet Jain
	23.682, TBD
	SP-140705

	640349
	TR on Security for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S3
	Jun-14
	Jun-15
	100%
	Samsung
	New TR 33.889
	SP-140705

	640449
	Security for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S3
	Jun-14
	Sep-15
	100%
	Samsung
	33.187
	SP-140705

	690044
	Charging aspects of MONTE
	MONTE-CH
	2
	Rel-13
	S5
	Sep-15
	Mar-16
	100%
	Huawei(Li Li, jasmine.li@huawei.com)
	32.27x, 32.240, 32.299, 32.298
	SP-150571

	680011
	Monitoring Enhancements CT aspects
	MONTE-CT
	2
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	Peter Schmitt, Huawei
	
	CP-150422

	680025
	CT1 aspects of Monitoring Enhancements
	MONTE-CT
	3
	Rel-13
	C1
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	24.301, 24.008
	CP-150422

	680026
	CT3 aspects of Monitoring Enhancements
	MONTE-CT
	3
	Rel-13
	C3
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	29.214, 29.213, 29.201
	CP-150422

	680027
	CT4 aspects of Monitoring Enhancements
	MONTE-CT
	3
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	Peter Schmitt, Huawei
	New TS 29.128, 29.272, 29.002, 29.336, 29.230, 23.008
	CP-150422


Justification
The Monitoring feature is intended for monitoring of MTC Device, UE and user/subscription related events. This comprises of means that allow for activating monitoring of specific events, the event detection and the reporting to authorised users, e.g. for use by applications or logging. Some examples of monitoring events are - monitoring the association of the Device and UICC, change in the point of attachment, loss of connectivity etc. It is desired that the network is able to detect such events and report them to service capability server or application server for desired and/or pre-defined actions.

This new Work item is being proposed to address support for Monitoring as per service requirement defined in the clause 7.2.8 of TS 22.368.

It should be noted that although the service requirements are motivated by MTC the solution may apply to normal UEs as well.

Objective
Objective of this work item is to study and provide stage-2 specification for the following items -

· Monitoring as per the service requirements defined in the clause 7.2.8 of TS 22.368

This work item will define monitoring as value added service (service enabler) for Mobile Network Operators. This includes monitoring of events that are related to 3GPP procedures and operations and reporting of events to M2M service provider or 3rd party application providers. Application layer reporting of monitoring events is outside the scope of this work Item.

This work should make use of applicable architecture enhancements determined as part of AESE work item. 

Also objective of this work item is to study and provide stage 2 security and privacy related specification for the requirements identified in Stage 1 and Stage 2 specifications for Monitoring feature. Further, SA3 shall have responsibility for this feature, as an assessor of the security implications and resulting required changes to technical specifications, if any.
2.99.1 Charging aspects of MONTE (MONTE-CH)

UID: 690044, WID in SP-150571

Justification
The Monitoring Events feature, as SA2 specified in R13, is intended for monitoring of specific events in 3GPP system and making such monitoring events information available via the SCEF. It is comprised of means that allow the identification of the 3GPP network element suitable for configuring the specific events, the event detection, and the event reporting to the authorized users, e.g. for use by applications or logging, etc. If such an event is detected, the network might be configured to perform special actions, e.g. limit the UE access. It’s optionally required in TS 23.682 that accounting functionality for Monitoring Events be supported in MME, SGSN, SCEF and IWK-SCEF. It is assumed that accounting functionality for the SCEF is out of scope for this work.
Objective
This WID aims to enhance the system as following:

- 
Optional enhancement of MME, SGSN offline charging, i.e. specifying chargeable events, diameter application and CDR contents and formats for monitoring events.
-
IWK-SCEF offline charging functionality introduction, i.e. specifying chargeable events, diameter application and CDR contents and formats for monitoring events.
2.99.2 Monitoring Enhancements CT aspects (MONTE-CT)

UID: 680011, WID in CP-150422

Justification
The Monitoring feature is intended for monitoring of devices supporting MTC, UE and user/subscription related events. This comprises of means that allow for activating monitoring of specific events, the event detection and the reporting to authorised users, e.g. for use by applications or logging. Some examples of monitoring events are – monitoring the association of the device and UICC, change in the point of attachment, loss of connectivity etc. It is desired that the network is able to detect such events and report them to service capability server or application server for desired and/or pre-defined actions.

This new Work item is being proposed to address support for Monitoring as per service requirement defined in the clause 7.2.8 of TS 22.368 and its stage 2 realisation described in TS 23.682, 33.187.
Objective
The objectives of this WI are to cover the stage 3 aspects of the MONTE work.

The objective is to introduce enhancements for allowing configuration and reporting of monitoring events. 

The mechanisms for the configuration and reporting of the monitoring events specified in TS 23.682 shall be supported.

The functionality to change the configured monitoring events shall be supported according to TS 23.682. 

NOTE:
APIs between SCEF and SCS/AS for monitoring feature is expected to be supported by other SDOs (e.g. OMA, oneM2M, etc.) 
2.100 Dedicated Core Networks (DECOR)

UID: 640046, WID in SP-150249

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640046
	Dedicated Core Networks
	DECOR
	1
	Rel-13
	S2
	Jun-14
	Mar-16
	100%
	NTT DOCOMO
	Stage 2
	SP-150249

	640146
	TR for Dedicated Core Networks
	DECOR
	2
	Rel-13
	S2
	Jun-14
	Dec-14
	100%
	NTT DOCOMO
	New TR 23.707
	SP-150249

	640246
	Stage 2 for Dedicated Core Networks
	DECOR
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	NTT DOCOMO
	23.060, 23.401, 23.236
	SP-150249

	690004
	CT aspects of Dedicated Core Networks
	DECOR-CT
	2
	Rel-13
	ct
	Jun-15
	Mar-16
	100%
	Huawei, Xiaoyan SHI (Sean.shixiaoyan@huawei.com)
	
	CP-150423

	690014
	CT1 aspects for Dedicated Core Networks CT aspects
	DECOR-CT
	3
	Rel-13
	C1
	Sep-15
	Dec-15
	100%
	Huawei
	24.301, 24.008
	CP-150423

	690013
	CT4 aspects for Dedicated Core Networks CT aspects
	DECOR-CT
	3
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	
	29.274, 29.060, 23.003, 29.272, 29.002, 29.305, 23.008, 29.230, 29.303, 23.007
	CP-150423

	680066
	 Dedicated Core Networks RAN Aspects
	DECOR-UTRA_LTE
	2
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151048

	680166
	Core part: Dedicated Core Networks
	DECOR-UTRA_LTE-Core
	3
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151048


Justification
3GPP networks are beginning to support devices and customers with very different characteristics, such as machine type devices, MVNO, data usage, etc. These classes of devices and customers may have different requirements from the core-network in terms of optional feature support, traffic characteristic support, availability, congestion management, ratio of signalling to user plane traffic, etc. As we move forward the classes of devices/customers will continue to increase. One cost effective mechanism for operators to support these different classes of devices and customers is to create separate dedicated core networks consisting of specialized core network elements that are designed and deployed to meet the requirements of these different devices and customers. It is cost-effective as the network availability or redundancy requirements may be easier met with different hardware and software than the existing core network. Also, creating separate core networks enables independent scaling or specific feature provisioning for specific user or traffic types and isolating specific users and traffic from each other. 

Such dedicated core networks need to support both future and previous device releases and it is not always possible to expect devices to provide specific indication of the above requirements in their initial signalling to the network. The overall model is comparable to MOCN network sharing with non-supporting UEs.

Existing specifications for MTC devices, specifically the use of the low priority indication (LAPI), provides a partial solution for dedicated core networks for such types of devices, but (i) is not able to handle UEs that do not provide the LAPI indication, (ii) nor is the reselection of MME/SGSN supported. This WID will try to solve the problem when devices do not provide indication to the network and will not be restricted just to low priority class of devices.

Objective
The objective of this work item is to enable the deployment of dedicated core networks where each dedicated core network is dedicated to UEs sharing the same characteristics. The specific dedicated core network that serves a UE is selected based on subscription information and operator configuration, without requiring the UEs to be modified.

A dedicated core network consists of a set of MMEs, S4-SGSNs, SGWs and PGWs. The objective of the WID includes studying and creating solutions for the following:
-
Defining the subscription information and configuration used to determine the selection of the specific dedicated core network that shall serve the UE.

-
Enable the initial allocation of serving MMEs or SGSNs from the dedicated network selected for the UE and maintaining the UE’s association with the selected dedicated network during MME/SGSN change. -
Enable the allocation/reallocation of serving SGW and PGW from the dedicated network selected for serving the UE. 

-
Whether other network elements, eg. PCRF, also need to included as part of the dedicated network and if additional functionality is needed for selection of such network elements.

-
Whether dedicated core network may also consist of Gn/Gp SGSNs and GGSNs is to be determined during the study.

-
Handling of possible relocation of UEs from one dedicated network to another.

-
Handling of dedicated core networks in roaming scenarios and GWCN/MOCN shared networks.

Interactions with intra and inter-RAT handover, Gs interface, CSFB, and SRVCC will also be considered.

A TR will be created to capture the study phase of the WID. Normative changes to specifications will be based on conclusions of the TR.
2.100.1 CT aspects of Dedicated Core Networks (DECOR-CT)

UID: 690004, WID in CP-150423

Justification
3GPP network supports devices and customers with very different characteristics and requirements. One cost effective mechanism for operators to support these different classes of devices and customers is to use separate dedicated core networks, which consist of specialized core network elements designed for specific requirements. 

This Dedicated Core Networks mechanism (DECOR) is introduced for Release 13 by SA2. With this mechanism, the UE may be redirected to a dedicated core network according to its usage type in the subscription data. The dedicated CN comprises of one or more MME/SGSN and it may comprise of one or more SGW/PGW /PCRF.

Objective
The objectives of this WI are to cover the stage 3 aspects of the DECOR work according to the stage 2 requirements.
This will cover the following aspects: 

6. Extensions to carry the UE Usage Type from the Source MME/SGSN to the Target MME/SGSN;
7. Extensions of subscription data to include UE Usage Type in HSS/HLR;
8. Extensions on S6a/S6d/Gr interface to allow the MME/SGSN to retrieve the UE Usage Type from HSS/HLR;
9. Extensions of information storage in MME, SGSN, HSS for DECOR;
10. Extensions of DNS procedure to support DECOR node selection;
11. Potential extensions of restoration procedure; and
12. Potential impacts to CT1 specifications.
2.100.2  Dedicated Core Networks RAN Aspects (DECOR-UTRA_LTE)

UID: 680066, WID in RP-151048

Justification
To cope with market demand for providing various services over mobile networks, network operators need to accommodate devices and customers of different characteristics, such as machine type applications/devices, best effort packet applications, smartphones, MVNO, etc. These different groups of customers and devices may have different requirements towards the operator’s network in terms of necessary optional features, traffic characteristic support, availability, congestion management, signalling and user plane data usage, etc. Operators foresee that the variety of devices/customers will continue to increase. Under specific conditions, one cost effective mechanism for operators is to create separate dedicated core networks consisting of specialized core network elements/resources that are designed and deployed to meet the requirements of a certain group of devices/customers. By doing this way, the network availability and/or redundancy requirements can be met easily. Also, creating separate core networks enables independent scaling or specific feature provisioning for specific user or traffic types and isolating specific users and traffic from each other. 

To ensure broad application of markets and customers, such dedicated core networks need to support both future and previous device releases. Although the existing specification allows for a UE to indicate a specific indication (such as LAPI (low priority indication)) for the network to understand the type of device/application, it is assumed that not all devices support such kind of indication, so that the network cannot always rely on it. SA2 has been discussing the necessary solution in the related WID [1]. In the LS [2] SA2 indicated that they have completed the specification work to support dedicated core network feature. SA2 has also agreed stage 2 solutions and relevant specifications [3, 4, 5, 6, 7, 8] .

References:

[1] 
S2-151791, “Updated WID: Dedicated Core Networks {Decor}”, NTT DOCOMO, INC.

[2] 
S2-151997, “Request for specification of Dedicated Core Network (DECOR) feature”, LS from SA2, to: RAN3, CT4, cc: RAN, Contact person: NTT DOCOMO, INC.

[3]
TR 23.707, “Architecture Enhancements for Dedicated Core Networks”, Stage 2 (Release 13) 

[4]
S2-152107, “Introduce the Dedicated Core Network (DECOR) feature”, CR to 23.401, NTT DOCOMO, INC., et al.

[5]
S2-151818, “Introduce the Dedicated Core Network (DECOR) feature”, CR to 23.060, NTT DOCOMO, INC., et al.

[6]
S2-152108, “Adding support for load re-balancing within DCN”, CR to 23.401, Ericsson, et al.

[7]
S2-151820, “Load rebalancing for SGSNs with Dedicated Core Networks”, CR to 23.236, NTT DOCOMO, INC., et al.

[8]
S2-151322, “Update of MME load balancing for Dedicated Core Networks”, CR to 23.236, Huawei, et al.
Objective
2.100.3 Objective of WI 

The objective of this work item is to specify the necessary changes in stage-2 and stage-3 RAN specifications based on the SA2 agreements [1-8].

The work will consider/assess the following possible changes:
· NAS Node Selection Function description and behavior

· S1AP/RANAP signaling to support MME/SGSN (re)selection function
2.101 Service Exposure and Enablement Support (SEES)

UID: 610030, WID in SP-130505

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	610030
	Service Exposure and Enablement Support
	SEES
	1
	Rel-13
	S1
	Sep-13
	Sep-14
	100%
	KPN
	Stage 1
	SP-130505

	610130
	TR on Stage 1 for Service Exposure and Enablement Support
	SEES
	2
	Rel-13
	S1
	Sep-13
	Jun-14
	100%
	KPN
	New TR 22.853
	SP-130505

	610230
	Stage 1 for Service Exposure and Enablement Support
	SEES
	2
	Rel-13
	S1
	Sep-13
	Sep-14
	100%
	KPN
	22.101, 22.115, 22.368, TBD
	SP-130505


Justification
This work item allows 3rd parties to interact with the 3GPP System to use 3GPP functions to provide 3rd party services to their customers. Since M2M services and other Application services often have the same or similar requirements on the 3GPP System these are addressed jointly in this work item.

The following service scenarios are considered in this work item:

2.101.1.1 M2M services:

Standardization work related to M2M service enablement is on-going in standardization organisations outside 3GPP (e.g. ETSI TC M2M and the oneM2M Global Initiative). These SDOs work under the assumption that M2M service enablement can be offered by a network operator but can also be provided by third parties that have business agreements with operators. In addition, these SDOs want to use 3GPP capabilities beyond pure IP based data transmission that can be offered by 3GPP networks.

On the other hand, 3GPP architecture work on MTC has started in Rel-10 and in Rel-12 SA2 is working on Small Data Transmissions and Low Power Consumption UEs. Some information (e.g. on transmission scheduling or indications for small data, device triggering...) may need to be provided by M2M service enablement.

In Rel-11, 3GPP defined an interface (Tsp) between the 3GPP Core Network and M2M service enablement platforms. . Additionally, 3GPP has defined other interfaces (Le, Rx, Mo, Mf, and Mh) between the 3GPP Core Network and application platforms; these interfaces may also be used by M2M service enablement platforms.
This work item extends the scope for this interworking.
2.101.1.2 Application services:

With the high penetration of smart phones with a variety of applications, it is a challenge for operators to develop a new business model to increase the Quality of Experience for diversity of service type and potentially monetize the network asset. Interworking with the service providers and exposing network services can help the operators to take on the challenge. 
Some private deployments have allowed operators to provide to application providers some services (e.g. statistics, location). However in multi-vendor environments, this requires time consuming and costly adaptations, therefore standardized exposure of selected 3GPP functions to application providers is needed.
Objective
Stage 1 objectives:

Study and specify service requirements for the support of exposing selected 3GPP functions to 
· M2M service enablement layers (e.g. ETSI TC M2M and oneM2M). 
Use cases of oneM2M are contained in oneM2M TR 0001- oneM2M Use Case collection. 
Functions that may require such interworking have been identified by oneM2M should e.g. allow for:

· An M2M Service provider may request QoS and Prioritization for M2M communications to/from individual devices or groups of devices. A device may request QoS and Prioritization for M2M communications to/from the M2M Service Provider.

Note: For M2M communications initiated by the device QoS may be covered by existing call setup procedures.

· An M2M Service provider and a Network Operator may exchange information related to individual M2M Devices or Gateways, such as transmission scheduling or indications for small data, device triggering, etc.

· A Network Operator may request the M2M Service Provider to schedule traffic via the Operator Network (e.g. to delay specific M2M traffic when the 3GPP Network experiences high traffic load). 

· Provide mechanisms to correlate the oneM2M Service Enablement Framework identifier of M2M Devices with the External Identifier used by the 3GPP network for the same MTC client. 
· Upon request by the one M2M Service enablement Framework provide the oneM2M Service Enablement Framework with information regarding whether a M2M Device is authorized to access the 3GPP Operator Network. 

· An M2M Service provider and a Network Operator may need to exchange information on charging and subscriptions to support interworking with M2M Service providers.

· Provide 3GPP security capabilities such as GBA for the benefit of oneM2M Services and Applications. Conversely provide mechanisms to leverage oneM2M security capabilities for the benefit of the 3GPP Operator Network security.

· An M2M Service provider and a Network Operator may exchange information related to location information of M2M Devices or M2M Gateways.
In order to avoid overlapping specifications, close cooperation with ETSI TC M2M and oneM2M is envisaged.
· Application services:

Study use cases and identify requirements to support exposure of 3GPP network’s information and capabilities which include the following aspects:

· to allow MNO provide network policy information to the application (e.g. for video service or non-time critical service) thus the application could adapt the service accordingly

· allow network consider the QoS/charging model expectation from application

· users movement information

The exposed network information should not compromise private user information, i.e. no link with UE identity.

For both M2M service enablement layer support and application services aspects, to perform a gap analysis with existing related features e.g. MOSAP.

When the study is completed, an assessment to progress to normative work in 3GPP will be determined based on planned normative work in the external SDOs (e.g. ETSI TC M2M and oneM2M).

The work shall ensure no overlap of specification with OMA.
2.102 Architecture Enhancements for Service capability Exposure (AESE)

UID: 640048, WID in SP-140704

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640048
	Architecture Enhancements for Service capability Exposure
	AESE
	1
	Rel-13
	S2, S3
	Jun-14
	Mar-16
	100%
	Intel
	Stage 2
	SP-140704

	640148
	TR for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	Intel, Puneet Jain
	New TR 23.708
	SP-140704

	640248
	Stage 2 for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	Intel, Puneet Jain
	TS 23.682, TS 33.187
	SP-140704

	640348
	TR on Security for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S3
	Jun-14
	Jun-15
	100%
	Samsung
	New TR 33.889
	SP-140704

	640448
	Security for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S3
	Jun-14
	Sep-15
	100%
	Samsung
	33.187
	SP-140704

	680001
	CT aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	2
	Rel-13
	C3
	Jun-15
	Mar-16
	100%
	Yizhuang Wu, Huawei 
	
	CP-150576

	680023
	CT3 aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	3
	Rel-13
	C3
	Jun-15
	Mar-16
	100%
	Yizhuang Wu, Huawei. FCD+3, ES in 642
	29.154 
	CP-150576

	680024
	CT4 aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	3
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Yizhuang Wu, Huawei 
	29.201, 29.336, 29.230, 29.272, 23.008
	CP-150576


Justification
The 3GPP system owns operational information on device and services status and also on subscription that may be valuable for 3rd parties to base applications on or to enhance trouble shooting or customer care for 3rd party applications. 

Such 3GPP system internal information or services, denoted as 3GPP service capabilities, are today already offered for external, i.e. Application provider, usage to some extent. This WID intends to define architecture enhancements to expose more service capabilities that are valuable for application providers and thereby contribute to monetize the PLMN’s assets. Application providers could be M2M service providers, 3rd party application providers, or MNO’s internal application platforms.

The Service Capability Exposure includes the identification and definition of the Service Capabilities on the one hand and the exposure of the capabilities on the other hand. Service capability exposure provides authorised and secure access to 3GPP system service capabilities and execution of services. The 3GPP system offers some support functions like mapping between internal and external identities. A range of 3GPP system capabilities is already accessible via OMA-APIs, like SMS or MMS. In order not to fragment the capability exposure, any capabilities exposed under this WID should likely be exposed e.g. via OMA-API(s) and therefore, the actual API is not in the scope of this WID.
Objective
Objective of this work item is to define stage 2 architecture enhancements wherein 3GPP system provided service capabilities are exposed to application providers, e.g. via OMA-API(s). 

As part of this work it will be identified how the API and the 3GPP system act together to expose 3GPP service capabilities. 

The definition of APIs is out of scope of this work item.

The work item should reuse existing 3GPP specifications and external specifications as far as possible. 
NOTE: As part of the work it would be determined whether there is one single capability exposure function for all service capabilities, a variety of capability exposure functions that fit the needs of specific market segments and industries, or one capability exposure function for each service capability.
Once stage 1 normative requirements for SEES are available from SA1 then SA2 will:

13. Define the architectural requirements for new service capabilities and services (based on the Stage 1 normative requirements) that are exposed to application providers;
14. Develop solutions based on objective 1);

15. Determine which solution(s) from the TR phase to document in normative specifications; and 
16. Specify selected solutions in relevant specifications.
Also objective of this work item is to study and provide stage 2 security and privacy related specification for the requirements identified in Stage 1 and Stage 2 specifications for Service Capability Exposure. Further, SA3 shall have responsibility for this feature, as an assessor of the security implications and resulting required changes to technical specifications, if any.
2.102.1 CT aspects of Architecture Enhancements for Service capability Exposure (AESE-CT)

UID: 680001, WID in CP-150576

Justification
SA2 has worked on the 3GPP architecture enhancements for the exposure of the 3GPP service capabilities to external 3rd party application providers as part of the AESE work item. The service exposure is based on one or more standardized APIs defined by other standards bodies, e.g. the OMA-API(s). The definition of APIs is out of scope of 3GPP. As part of this work SA2 has identified how the external APIs and the 3GPP system functionality act together to expose 3GPP service capabilities. The following service capabilities are identified to be supported: setting up an AS session with required QoS, change the chargeable party at the session set-up or during the session, support of 3rd party interaction on information for predictable communication patterns, informing the 3rd party about potential network issues; 3GPP resource management for background data transfer. 
The work in SA2 is now close to entering normative phase and there is a need to have a corresponding stage-3 Work Item.
Objective
The objectives of this WI are to: 
· Cover the stage 3 aspects of the Architecture Enhancements for Service Capability Exposure work

· Introduce enhancements for providing the capabilities exposure service to external 3rd party application providers. 
· Introduce enhancements for providing the capabilities exposure service over Nt reference point.
2.103 Rel-13 LTE Carrier Aggregation (LTE_CA_Rel13)

UID: 621000, WID in RP-151208

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	621000
	Rel-13 LTE Carrier Aggregation
	LTE_CA_Rel13
	1
	Rel-13
	R4
	Dec-13
	Mar-17
	94%
	-
	 
	RP-151208

	690080
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12
	LTE_CA_B4_B4_B5_B12
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151208

	690180
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12
	LTE_CA_B4_B4_B5_B12-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151208

	690280
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12
	LTE_CA_B4_B4_B5_B12-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151208

	690081
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5
	LTE_CA_B2_B4_B4_B5
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151210

	690181
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5
	LTE_CA_B2_B4_B4_B5-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151210

	690281
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5
	LTE_CA_B2_B4_B4_B5-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151210

	620023
	LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	LTE_CA_B8_B27
	2
	Rel-13
	R4
	Dec-13
	Dec-15
	30%
	KT
	LTE
	RP-140120

	620123
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	LTE_CA_B8_B27-Core
	3
	Rel-13
	R4
	Dec-13
	Dec-15
	30%
	KT
	36.101, 36.104, 36.133, generic TR 36.851
	RP-140120

	620223
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	LTE_CA_B8_B27-Perf
	3
	Rel-13
	R4
	Dec-13
	Dec-15
	30%
	KT
	36.141, 36.307
	RP-140120

	620032
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	LTE_CA_B3_B8_B27
	2
	Rel-13
	R4
	Dec-13
	Dec-15
	25%
	KT
	LTE
	RP-131754

	620132
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	LTE_CA_B3_B8_B27-Core
	3
	Rel-13
	R4
	Dec-13
	Dec-15
	25%
	KT
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853 (3 Band CA with 1UL)
	RP-131754

	620232
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	LTE_CA_B3_B8_B27-Perf
	3
	Rel-13
	R4
	Dec-13
	Dec-15
	25%
	KT
	36.101, 36.104, 36.133, 36.141, 36.307
	RP-131754

	630033
	LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	LTE_CA_B7_B22
	2
	Rel-13
	R4
	Mar-14
	Jun-15
	100%
	Orange, Ericsson
	LTE
	RP-140094

	630133
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	LTE_CA_B7_B22-Core
	3
	Rel-13
	R4
	Mar-14
	Jun-15
	100%
	Orange, Ericsson
	36.101, 36.104, 36.133, generic TR 36.851 (2 Band CA with 1UL),
	RP-140094

	630233
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	LTE_CA_B7_B22-Perf
	3
	Rel-13
	R4
	Mar-14
	Jun-15
	100%
	Orange, Ericsson
	36.141, 36.307
	RP-140094

	640022
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12
	LTE_CA_B2_B2_B12
	2
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	U.S. Cellular
	LTE
	RP-141232

	640122
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12
	LTE_CA_B2_B2_B12-Core
	3
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	U.S. Cellular
	36.101, 36.104, 36.133, 36.141, 36.307, generic new Rel-13 TR36.8xy [similar to Rel-12 TR 36.853 (3 Band CA with 1UL)]
	RP-141232

	640222
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12
	LTE_CA_B2_B2_B12-Perf
	3
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	U.S. Cellular
	36.101, 36.104, 36.133, 36.141, 36.307
	RP-141232

	640025
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8
	LTE_CA_B3_B3_B8
	2
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	CHTTL
	LTE
	RP-140692

	640125
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8
	LTE_CA_B3_B3_B8-Core
	3
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	CHTTL
	36.101, 36.133, generic TR 36.853 (3 Band CA with 1UL)
	RP-150874

	640225
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8
	LTE_CA_B3_B3_B8-Perf
	3
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	CHTTL
	36.307
	RP-150874

	640032
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	LTE_CA_B41_B42_B42
	2
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	Huawei
	LTE
	RP-140974

	640132
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	LTE_CA_B41_B42_B42-Core
	3
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, 36.133, generic TR 36.853 (3 Band CA with 1UL)
	RP-140974

	640232
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	LTE_CA_B41_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-140974

	650037
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	LTE_CA_B3_B38
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Nokia Networks
	LTE
	RP-141129

	650137
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	LTE_CA_B3_B38-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Nokia Networks
	36.101, 36.104, New TR 36.8xx
	RP-150717

	650237
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	LTE_CA_B3_B38-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Nokia Networks
	36.141, 36.307
	RP-150717

	650038
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	LTE_CA_B2_B28
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141145

	650138
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	LTE_CA_B2_B28-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-141145

	650238
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	LTE_CA_B2_B28-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-141145

	650039
	LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	LTE_CA_B4_B28
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141146

	650139
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	LTE_CA_B4_B28-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-141146

	650239
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	LTE_CA_B4_B28-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-141146

	650040
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	LTE_CA_B20_B40
	2
	Rel-13
	R4
	Sep-14
	Dec-15
	100%
	Ericsson
	LTE
	RP-141168

	650140
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	LTE_CA_B20_B40-Core
	3
	Rel-13
	R4
	Sep-14
	Dec-15
	100%
	Ericsson
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141168

	650240
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	LTE_CA_B20_B40-Perf
	3
	Rel-13
	R4
	Sep-14
	Dec-15
	100%
	Ericsson
	36.141, 36.307
	RP-141168

	650041
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	LTE_CA_B1_B40
	2
	Rel-13
	R4
	Sep-14
	Dec-15
	100%
	KT
	LTE
	RP-141312

	650141
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	LTE_CA_B1_B40-Core
	3
	Rel-13
	R4
	Sep-14
	Dec-15
	100%
	KT
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141312

	650241
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	LTE_CA_B1_B40-Perf
	3
	Rel-13
	R4
	Sep-14
	Dec-15
	100%
	KT
	36.141, 36.307
	RP-141312

	650042
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	LTE_CA_B3_B40
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	KT
	LTE
	RP-141674

	650142
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	LTE_CA_B3_B40-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	KT
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-150832

	650242
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	LTE_CA_B3_B40-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	KT
	36.141, 36.307
	RP-150832

	650043
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	LTE_CA_B20_B31
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141336

	650143
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	LTE_CA_B20_B31-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-142007

	650243
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	LTE_CA_B20_B31-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-142007

	650044
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	LTE_CA_B3_B31
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141337

	650144
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	LTE_CA_B3_B31-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-150318

	650244
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	LTE_CA_B3_B31-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-150318

	650045
	LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	LTE_CA_B5_B40
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	SK Telecom
	LTE
	RP-141675

	650145
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	LTE_CA_B5_B40-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	SK Telecom
	36.101, 36.104, New TR 36.8xx
	RP-150285

	650245
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	LTE_CA_B5_B40-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	SK Telecom
	36.141, 36.307
	RP-150285

	650047
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_C_B42_3DL
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	CATT
	LTE
	RP-141677

	650147
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_C_B42_3DL-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	CATT
	36.101, 36.104, 36.133, New TR 36.833-5-42
	RP-151027

	650247
	Perf. Part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_C_B42_3DL-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	CATT
	36.141, 36.307
	RP-151027

	650049
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41
	LTE_CA_B8_B41_B41
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	China Mobile
	LTE
	RP-141290

	650149
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41
	LTE_CA_B8_B41_B41-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	China Mobile
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141845

	650249
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41
	LTE_CA_B8_B41_B41-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	China Mobile
	36.141, 36.307
	RP-141845

	650051
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
	LTE_CA_B38_B40_B40
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Samsung
	LTE
	RP-141655

	650151
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
	LTE_CA_B38_B40_B40-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Samsung
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141655

	650251
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
	LTE_CA_B38_B40_B40-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Samsung
	36.141, 36.307
	RP-141655

	650053
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29
	LTE_CA_B2_B5_B29
	2
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141667

	650153
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29
	LTE_CA_B2_B5_B29-Core
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, 36.133, New TR 36.8xy (inter-band CA 2DL/1UL (introduce CA_B5-B29), New TR 36.8xz (inter-band CA 3DL/1UL)
	RP-141667

	650253
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29
	LTE_CA_B2_B5_B29-Perf
	3
	Rel-13
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-141667

	660072
	LTE Carrier Aggregation Enhancement Beyond 5 Carriers
	LTE_CA_enh_b5C
	2
	Rel-13
	R1
	Dec-14
	Jun-16
	100%
	Nokia Networks
	
	RP-142286

	660172
	Core part: LTE Carrier Aggregation Enhancement Beyond 5 Carriers
	LTE_CA_enh_b5C-Core
	3
	Rel-13
	R1
	Dec-14
	Dec-15
	100%
	Nokia Networks
	
	RP-151984

	660272
	Perf. part: LTE Carrier Aggregation Enhancement Beyond 5 Carriers
	LTE_CA_enh_b5C-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-16
	100%
	Nokia Networks
	
	RP-151984

	660080
	HSPA Dual-Band UL carrier aggregation
	HSUPA_DB_MC
	2
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Qualcomm
	
	RP-142237

	660180
	Core part: HSPA Dual-Band UL carrier aggregation
	HSUPA_DB_MC-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-151852

	660280
	Perf. part: HSPA Dual-Band UL carrier aggregation
	HSUPA_DB_MC-Perf
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Qualcomm
	
	RP-151852

	660081
	LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	LTE_CA_B25_B26
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Sprint
	
	RP-142020

	660181
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	LTE_CA_B25_B26-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Sprint
	
	RP-150115

	660281
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	LTE_CA_B25_B26-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Sprint
	
	RP-150115

	660082
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	LTE_CA_B3_B41
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	China Telecom
	
	RP-142239

	660182
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	LTE_CA_B3_B41-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	China Telecom
	
	RP-151446

	660282
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	LTE_CA_B3_B41-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	China Telecom
	
	RP-151446

	660083
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 3
	LTE_CA_B1_B3_B3
	2
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	China Unicom
	
	RP-141777

	660183
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 3
	LTE_CA_B1_B3_B3-Core
	3
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	China Unicom
	
	RP-141777

	660283
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 3
	LTE_CA_B1_B3_B3-Perf
	3
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	China Unicom
	
	RP-141777

	660084
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28
	LTE_CA_B1_B19_B28
	2
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO
	
	RP-141791

	660184
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28
	LTE_CA_B1_B19_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO
	
	RP-150639

	660284
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28
	LTE_CA_B1_B19_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO
	
	RP-150639

	660085
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42
	LTE_CA_B21_B42_B42
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	NTT DOCOMO
	
	RP-141792

	660185
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42
	LTE_CA_B21_B42_B42-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	NTT DOCOMO
	
	RP-150640

	660285
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42
	LTE_CA_B21_B42_B42-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	NTT DOCOMO
	
	RP-150640

	660086
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	LTE_CA_B7_B40_B40
	2
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	ZTE
	
	RP-141802

	660186
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	LTE_CA_B7_B40_B40-Core
	3
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	ZTE
	
	RP-150614

	660286
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	LTE_CA_B7_B40_B40-Perf
	3
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	ZTE
	
	RP-150614

	660087
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
	LTE_CA_B1_B8_B28
	2
	Rel-13
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-141826

	660187
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
	LTE_CA_B1_B8_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-150447

	660287
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
	LTE_CA_B1_B8_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-150447

	660088
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	LTE_CA_B3_B7_B7_Bwset
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141881

	660188
	Core part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	LTE_CA_B3_B7_B7_Bwset-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141881

	660288
	Perf. Part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	LTE_CA_B3_B7_B7_BWset-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141881

	660089
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 7 and Band 28
	LTE_CA_B7_B7_B28
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141882

	660189
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 7 and Band 28
	LTE_CA_B7_B7_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141882

	660289
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 7 and Band 28
	LTE_CA_B7_B7_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141882

	660090
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40
	LTE_CA_B1_B3_B40
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-141946

	660190
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40
	LTE_CA_B1_B3_B40-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151258

	660290
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40
	LTE_CA_B1_B3_B40-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151258

	660091
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40
	LTE_CA_B1_B8_B40
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-141947

	660191
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40
	LTE_CA_B1_B8_B40-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151259

	660291
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40
	LTE_CA_B1_B8_B40-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151259

	660092
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	LTE_CA_B3_B8_B40
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-141949

	660192
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	LTE_CA_B3_B8_B40-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151261

	660292
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	LTE_CA_B3_B8_B40-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151261

	660093
	LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8
	LTE_CA_B3_B7_B8
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142013

	660193
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8
	LTE_CA_B3_B7_B8-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142013

	660293
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8
	LTE_CA_B3_B7_B8-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142013

	660094
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28
	LTE_CA_B1_B3_B28
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Nokia Networks
	
	RP-142038

	660194
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28
	LTE_CA_B1_B3_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Nokia Networks
	
	RP-150719

	660294
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28
	LTE_CA_B1_B3_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Nokia Networks
	
	RP-150719

	660095
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28
	LTE_CA_B3_B8_B28
	2
	Rel-13
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-142193

	660195
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28
	LTE_CA_B3_B8_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-142193

	660295
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28
	LTE_CA_B3_B8_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-142193

	660096
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42
	LTE_CA_B8_B42_B42
	2
	Rel-13
	R4
	Dec-14
	Mar-16
	99%
	Softbank Mobile
	
	RP-142194

	660196
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42
	LTE_CA_B8_B42_B42-Core
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Softbank Mobile
	
	RP-142194

	660296
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42
	LTE_CA_B8_B42_B42-Perf
	3
	Rel-13
	R4
	Dec-14
	Mar-16
	100%
	Softbank Mobile
	
	RP-142194

	660097
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	LTE_CA_B28_B40_B40
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142206

	660197
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	LTE_CA_B28_B40_B40-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150676

	660297
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	LTE_CA_B28_B40_B40-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150676

	660098
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40
	LTE_CA_B3_B40_B40
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-142207

	660198
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40
	LTE_CA_B3_B40_B40-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-151071

	660298
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40
	LTE_CA_B3_B40_B40-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-151071

	660099
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28
	LTE_CA_B1_B7_B28
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-142208

	660199
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28
	LTE_CA_B1_B7_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-150234

	660299
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28
	LTE_CA_B1_B7_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-150234

	661000
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7
	LTE_CA_B1_B3_B7
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142209

	661100
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7
	LTE_CA_B1_B3_B7-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142209

	661200
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7
	LTE_CA_B1_B3_B7-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142209

	661001
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5
	LTE_CA_B3_B3_B5
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Intel
	
	RP-142238

	661101
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5
	LTE_CA_B3_B3_B5-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Intel
	
	RP-142238

	661201
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5
	LTE_CA_B3_B3_B5-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Intel
	
	RP-142238

	661002
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28
	LTE_CA_B3_B7_B28
	2
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142244

	661102
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28
	LTE_CA_B3_B7_B28-Core
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142244

	661202
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28
	LTE_CA_B3_B7_B28-Perf
	3
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142244

	661003
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30
	LTE_CA_B2_B2_B12_B30
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142198

	661103
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30
	LTE_CA_B2_B2_B12_B30-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150449

	661203
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30
	LTE_CA_B2_B2_B12_B30-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150449

	661004
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30
	LTE_CA_B2_B2_B5_B30
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142199

	661104
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30
	LTE_CA_B2_B2_B5_B30-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150448

	661204
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30
	LTE_CA_B2_B2_B5_B30-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150448

	661005
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30
	LTE_CA_B2_B2_B29_B30
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142200

	661105
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30
	LTE_CA_B2_B2_B29_B30-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150450

	661205
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30
	LTE_CA_B2_B2_B29_B30-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150450

	661006
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30
	LTE_CA_B2_B4_B12_B30
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142201

	661106
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30
	LTE_CA_B2_B4_B12_B30-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150452

	661206
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30
	LTE_CA_B2_B4_B12_B30-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150452

	661007
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30
	LTE_CA_B2_B4_B5_B30
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142202

	661107
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30
	LTE_CA_B2_B4_B5_B30-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150451

	661207
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30
	LTE_CA_B2_B4_B5_B30-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150451

	661008
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30
	LTE_CA_B2_B4_B29_B30
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142203

	661108
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30
	LTE_CA_B2_B4_B29_B30-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150453

	661208
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30
	LTE_CA_B2_B4_B29_B30-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150453

	661009
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41
	LTE_CA_B25_B41_B41_B41
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142204

	661109
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41
	LTE_CA_B25_B41_B41_B41-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142204

	661209
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41
	LTE_CA_B25_B41_B41_B41-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142204

	661010
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13
	LTE_CA_2UL_R13-A1
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-141935

	661110
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13
	LTE_CA_2UL_R13-A1-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150678

	661210
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13
	LTE_CA_2UL_R13-A1-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150678

	661011
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13
	LTE_CA_2UL_R13-A2
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-141975

	661111
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13
	LTE_CA_2UL_R13-A2-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-150408

	661211
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13
	LTE_CA_2UL_R13-A2-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-150408

	661012
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13
	LTE_CA_2UL_R13-A3
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Ericsson
	
	RP-142010

	661112
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13
	LTE_CA_2UL_R13-A3-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Ericsson
	
	RP-150409

	661212
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13
	LTE_CA_2UL_R13-A3-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Ericsson
	
	RP-150409

	661013
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL
	LTE_CA_NC_B41_4DL
	2
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142022

	661113
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL
	LTE_CA_NC_B41_4DL-Core
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142022

	661213
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL
	LTE_CA_NC_B41_4DL-Perf
	3
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142022

	670065
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42
	LTE_CA_B1_B3_B42
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150121

	670165
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42
	LTE_CA_B1_B3_B42-Core
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150641

	670265
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42
	LTE_CA_B1_B3_B42-Perf
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150641

	670066
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42
	LTE_CA_B1_B19_B42
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150122

	670166
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42
	LTE_CA_B1_B19_B42-Core
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150642

	670266
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42
	LTE_CA_B1_B19_B42-Perf
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150642

	670067
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42
	LTE_CA_B1_B21_B42
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150123

	670167
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42
	LTE_CA_B1_B21_B42-Core
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150643

	670267
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42
	LTE_CA_B1_B21_B42-Perf
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150643

	670068
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42
	LTE_CA_B3_B19_B42
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150124

	670168
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42
	LTE_CA_B3_B19_B42-Core
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150644

	670268
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42
	LTE_CA_B3_B19_B42-Perf
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150644

	670069
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42
	LTE_CA_B19_B21_B42
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150125

	670169
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42
	LTE_CA_B19_B21_B42-Core
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150645

	670269
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42
	LTE_CA_B19_B21_B42-Perf
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150645

	670070
	Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	LTE_CA_B4_B4_B7_BWset
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150429

	670170
	Core part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	LTE_CA_B4_B4_B7_BWset-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150429

	670270
	Perf. part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	LTE_CA_B4_B4_B7_BWset-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150429

	670071
	Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	LTE_CA_B4_B7_B12_BWset
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150430

	670171
	Core part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	LTE_CA_B4_B7_B12_BWset-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150430

	670271
	Perf. part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	LTE_CA_B4_B7_B12_BWset-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150430

	670072
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	LTE_CA_B2_B7_B12
	2
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150431

	670172
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	LTE_CA_B2_B7_B12-Core
	3
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150431

	670272
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	LTE_CA_B2_B7_B12-Perf
	3
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150431

	670073
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7
	LTE_CA_B2_B4_B7
	2
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150432

	670173
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7
	LTE_CA_B2_B4_B7-Core
	3
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150432

	670273
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7
	LTE_CA_B2_B4_B7-Perf
	3
	Rel-13
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150432

	670074
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38
	LTE_CA_B7_B20_B38
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150433

	670174
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38
	LTE_CA_B7_B20_B38-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150433

	670274
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38
	LTE_CA_B7_B20_B38-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150433

	670075
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12
	LTE_CA_B2_B4_B4_B12
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150073

	670175
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12
	LTE_CA_B2_B4_B4_B12-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150660

	670275
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12
	LTE_CA_B2_B4_B4_B12-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150660

	670076
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12
	LTE_CA_B2_B2_B4_B12
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150074

	670176
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12
	LTE_CA_B2_B2_B4_B12-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150659

	670276
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12
	LTE_CA_B2_B2_B4_B12-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150659

	670077
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4
	LTE_CA_B2_B2_B4_B4
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150075

	670177
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4
	LTE_CA_B2_B2_B4_B4-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150658

	670277
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4
	LTE_CA_B2_B2_B4_B4-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150658

	670078
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40
	LTE_CA_B1_B3_B5_B40
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	SK Telecom
	
	RP-150434

	670178
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40
	LTE_CA_B1_B3_B5_B40-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	SK Telecom
	
	RP-151216

	670278
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40
	LTE_CA_B1_B3_B5_B40-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	SK Telecom
	
	RP-151216

	670079
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8
	LTE_CA_B1_B3_B7_B8
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150435

	670179
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8
	LTE_CA_B1_B3_B7_B8-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150435

	670279
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8
	LTE_CA_B1_B3_B7_B8-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150435

	670080
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
	LTE_CA_B2_B4_B5_B29
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Huawei
	
	RP-150436

	670180
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
	LTE_CA_B2_B4_B5_B29-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Huawei
	
	RP-150436

	670280
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
	LTE_CA_B2_B4_B5_B29-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Huawei
	
	RP-150436

	670081
	 LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD
	LTE_CA_2UL_FDD_TDD
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	KDDI
	
	RP-150064

	670181
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD
	LTE_CA_2UL_FDD_TDD-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	KDDI
	
	RP-150064

	670281
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD
	LTE_CA_2UL_FDD_TDD-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	KDDI
	
	RP-150064

	670082
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A4
	LTE_CA_2UL_R13-A4
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150410

	670182
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 in REL-13
	LTE_CA_2UL_R13-A4-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150616

	670282
	Perf. Part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 in REL-13
	LTE_CA_2UL_R13-A4-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150616

	670083
	 LTE Advanced 3DL/2UL inter-band Carrier Aggregation
	LTE_CA_3DL_2UL
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Corporation
	
	RP-150479

	670183
	Core part: LTE Advanced 3DL/2UL inter-band Carrier Aggregation
	LTE_CA_3DL_2UL-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Corporation
	
	RP-151230

	670283
	Perf. part: LTE Advanced 3DL/2UL inter-band Carrier Aggregation
	LTE_CA_3DL_2UL-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	Nokia Corporation
	
	RP-151230

	670084
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_NC_B42_3DL
	2
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Huawei
	
	RP-150246

	670184
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_NC_B42_3DL-Core
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Huawei
	
	RP-150246

	670284
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_NC_B42_3DL-Perf
	3
	Rel-13
	R4
	Mar-15
	Jun-15
	100%
	Huawei
	
	RP-150246

	670085
	 LTE Advanced intra-band contiguous Carrier Aggregation in Band 8
	LTE_CA_C_B8
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	CMCC
	
	RP-150437

	670185
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 8
	LTE_CA_C_B8-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	CMCC
	
	RP-151177

	670285
	Perf. part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 8
	LTE_CA_C_B8-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	CMCC
	
	RP-151177

	670086
	 LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_C_B42_4DL
	2
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	CATT
	
	RP-150438

	670186
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_C_B42_4DL-Core
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	CATT
	
	RP-150438

	670286
	Perf. part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_C_B42_4DL-Perf
	3
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	CATT
	
	RP-150438

	680077
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11
	LTE_CA_B1_B8_B11
	2
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Softbank Mobile
	
	RP-150609

	680177
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11
	LTE_CA_B1_B8_B11-Core
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Softbank Mobile
	
	RP-150609

	680277
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11
	LTE_CA_B1_B8_B11-Perf
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Softbank Mobile
	
	RP-150609

	680078
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 20 and Band 32
	LTE_CA_B3_B20_B32
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	90%
	Ericsson
	
	RP-150864

	680079
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	LTE_CA_B7_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151012

	680179
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	LTE_CA_B7_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151012

	680279
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	LTE_CA_B7_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151012

	680080
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42
	LTE_CA_B20_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Huawei
	
	RP-151013

	680180
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42
	LTE_CA_B20_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Huawei
	
	RP-151013

	680280
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42
	LTE_CA_B20_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Huawei
	
	RP-151013

	680081
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38
	LTE_CA_B3_B7_B38
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151014

	680181
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38
	LTE_CA_B3_B7_B38-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151014

	680281
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38
	LTE_CA_B3_B7_B38-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151014

	680082
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	LTE_CA_B28_B41_B41
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151111

	680182
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	LTE_CA_B28_B41_B41-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151111

	680282
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	LTE_CA_B28_B41_B41-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151111

	680083
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	LTE_CA_B28_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151112

	680183
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	LTE_CA_B28_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151158

	680283
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	LTE_CA_B28_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151158

	680085
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
	LTE_CA_B2_B4_B7_B12
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150628

	680185
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
	LTE_CA_B2_B4_B7_B12-Core
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150628

	680285
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
	LTE_CA_B2_B4_B7_B12-Perf
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150628

	680086
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42
	LTE_CA_B1_B3_B19_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150632

	680186
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42
	LTE_CA_B1_B3_B19_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150632

	680286
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42
	LTE_CA_B1_B3_B19_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150632

	680087
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42
	LTE_CA_B1_B3_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150633

	680187
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42
	LTE_CA_B1_B3_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150633

	680287
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42
	LTE_CA_B1_B3_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150633

	680088
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42
	LTE_CA_B1_B19_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150634

	680188
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42
	LTE_CA_B1_B19_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150634

	680288
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42
	LTE_CA_B1_B19_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150634

	680089
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B3_B19_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150635

	680189
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B3_B19_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150635

	680289
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B3_B19_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150635

	680090
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42
	LTE_CA_B1_B19_B21_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150636

	680190
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42
	LTE_CA_B1_B19_B21_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150636

	680290
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42
	LTE_CA_B1_B19_B21_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150636

	680091
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42
	LTE_CA_B1_B21_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150637

	680191
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42
	LTE_CA_B1_B21_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150637

	680291
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42
	LTE_CA_B1_B21_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150637

	680092
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B19_B21_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150638

	680192
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B19_B21_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150638

	680292
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B19_B21_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150638

	680093
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12
	LTE_CA_B2_B4_B5_B12
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150728

	680193
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12
	LTE_CA_B2_B4_B5_B12-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150728

	680293
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12
	LTE_CA_B2_B4_B5_B12-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150728

	680094
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5
	LTE_CA_B2_B2_B4_B5
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150731

	680194
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5
	LTE_CA_B2_B2_B4_B5-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150731

	680294
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5
	LTE_CA_B2_B2_B4_B5-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150731

	680095
	LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12
	LTE_CA_B2_B2_B12_B12
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150732

	680195
	Core part: LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12
	LTE_CA_B2_B2_B12_B12-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150732

	680295
	Perf. part: LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12
	LTE_CA_B2_B2_B12_B12-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150732

	680096
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30
	LTE_CA_B4_B4_B5_B30
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	99%
	AT&T
	
	RP-151015

	680196
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30
	LTE_CA_B4_B4_B5_B30-Core
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151015

	680296
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30
	LTE_CA_B4_B4_B5_B30-Perf
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151015

	680097
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30
	LTE_CA_B4_B4_B12_B30
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	99%
	AT&T
	
	RP-151016

	680197
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30
	LTE_CA_B4_B4_B12_B30-Core
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151016

	680297
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30
	LTE_CA_B4_B4_B12_B30-Perf
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151016

	680098
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30
	LTE_CA_B4_B4_B29_B30
	2
	Rel-13
	R4
	Jun-15
	Mar-16
	99%
	AT&T
	
	RP-151017

	680198
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30
	LTE_CA_B4_B4_B29_B30-Core
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151017

	680298
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30
	LTE_CA_B4_B4_B29_B30-Perf
	3
	Rel-13
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151017

	681000
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12
	LTE_CA_B2_B2_B5_B12
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151018

	681100
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12
	LTE_CA_B2_B2_B5_B12-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151018

	681200
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12
	LTE_CA_B2_B2_B5_B12-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151018

	681001
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12
	LTE_CA_B2_B5_B12_B12
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151019

	681101
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12
	LTE_CA_B2_B5_B12_B12-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151019

	681201
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12
	LTE_CA_B2_B5_B12_B12-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151019

	681003
	 LTE Advanced intra-band contiguous Carrier Aggregation in Band 5
	LTE_CA_C_B5
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151035

	681103
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 5
	LTE_CA_C_B5-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151035

	681203
	Perf. part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 5
	LTE_CA_C_B5-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151035

	681004
	 Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4_BWset
	2
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-151034

	681104
	Core part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4_BWset-Core
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-151034

	681204
	Perf. part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4_BWset-Perf
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-151034

	681005
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5
	LTE_CA_NC_B5
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151036

	681105
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5
	LTE_CA_NC_B5-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151036

	681205
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5
	LTE_CA_NC_B5-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151036

	681006
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_NC_B42_4DL
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151102

	681106
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_NC_B42_4DL-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151102

	681206
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_NC_B42_4DL-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151102

	680074
	 Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	LTE_CA_B2_B12_BWset
	2
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150585

	680174
	Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	LTE_CA_B2_B12_BWset-Core
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150585

	680274
	Perf. part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	LTE_CA_B2_B12_BWset-Perf
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150585

	680076
	 Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12_BWset2
	2
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150947

	680176
	Core part: Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12_BWset2-Core
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150947

	680276
	Perf. part: Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12_BWset2-Perf
	3
	Rel-13
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150947

	680072
	 Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China
	2
	Rel-13
	R4
	Jun-15
	Sep-16
	83%
	Huawei
	
	RP-151037

	680172
	Core part: Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	36.892
	RP-151037

	680272
	Perf. part: Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151037

	710068
	UE Conformance Test Aspects - Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China-UEConTest
	3
	Rel-13
	R5
	Mar-16
	Sep-16
	50%
	Huawei
	
	RP-160307

	680084
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42
	LTE_CA_B41_B41_B42_B42
	2
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	ZTE
	
	RP-150627

	680184
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42
	LTE_CA_B41_B41_B42_B42-Core
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	ZTE
	
	RP-151562

	680284
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42
	LTE_CA_B41_B41_B42_B42-Perf
	3
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	ZTE
	
	RP-151562

	690073
	 LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	LTE_CA_B5_B38
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151367

	690173
	Core part: LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	LTE_CA_B5_B38-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151367

	690273
	Perf. part: LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	LTE_CA_B5_B38-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151367

	690074
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18
	LTE_CA_B1_B11_B18
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	KDDI
	
	RP-151156

	690174
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18
	LTE_CA_B1_B11_B18-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	KDDI
	
	RP-151156

	690274
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18
	LTE_CA_B1_B11_B18-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	KDDI
	
	RP-151156

	690075
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40
	LTE_CA_B5_B40_B40
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151200

	690175
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40
	LTE_CA_B5_B40_B40-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151200

	690275
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40
	LTE_CA_B5_B40_B40-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151200

	690076
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42
	LTE_CA_B3_B41_B42
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151365

	690176
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42
	LTE_CA_B3_B41_B42-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151365

	690276
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42
	LTE_CA_B3_B41_B42-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151365

	690077
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 
	LTE_CA_B3_B41_B41
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151448

	690177
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 
	LTE_CA_B3_B41_B41-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151448

	690277
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 
	LTE_CA_B3_B41_B41-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151448

	690078
	LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41
	LTE_CA_B39_B41_B41_B41
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151175

	690178
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41
	LTE_CA_B39_B41_B41_B41-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151175

	690278
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41
	LTE_CA_B39_B41_B41_B41-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151175

	690079
	LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41
	LTE_CA_B39_B39_B41_B41
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151176

	690179
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41
	LTE_CA_B39_B39_B41_B41-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151176

	690279
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41
	LTE_CA_B39_B39_B41_B41-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151176

	690082
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40
	LTE_CA_B1_B3_B8_B40
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	KT
	
	RP-151262

	690182
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40
	LTE_CA_B1_B3_B8_B40-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	KT
	
	RP-151262

	690282
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40
	LTE_CA_B1_B3_B8_B40-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	KT
	
	RP-151262

	690083
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40
	LTE_CA_B3_B28_B40_B40
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151363

	690183
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40
	LTE_CA_B3_B28_B40_B40-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151363

	690283
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40
	LTE_CA_B3_B28_B40_B40-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151363

	690084
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40
	LTE_CA_B28_B40_B40_B40
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151364

	690184
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40
	LTE_CA_B28_B40_B40_B40-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151364

	690284
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40
	LTE_CA_B28_B40_B40_B40-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151364

	690085
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B7_B7_B28
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Telstra
	
	RP-151511

	690185
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B7_B7_B28-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Telstra
	
	RP-151511

	690285
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B7_B7_B28-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Telstra
	
	RP-151511

	690089
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B1_B3_B19_B42_B42
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	36.857-13
	RP-151159

	690189
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B1_B3_B19_B42_B42-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	36.857-13
	RP-151159

	690289
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B1_B3_B19_B42_B42-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	36.857-13
	RP-151159

	690090
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B1_B19_B21_B42_B42
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151160

	690190
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B1_B19_B21_B42_B42-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151160

	690290
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B1_B19_B21_B42_B42-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151160

	690091
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B1_B3_B7_B7_B28
	2
	Rel-13
	R4
	Sep-15
	Mar-16
	99%
	Telstra
	
	RP-151512

	690191
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B1_B3_B7_B7_B28-Core
	3
	Rel-13
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-160141

	690291
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B1_B3_B7_B7_B28-Perf
	3
	Rel-13
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-160141

	690092
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B3_B7_B7_B28
	2
	Rel-13
	R4
	Sep-15
	Mar-16
	99%
	Telstra
	
	RP-151513

	690192
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B3_B7_B7_B28-Core
	3
	Rel-13
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-151513

	690292
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B3_B7_B7_B28-Perf
	3
	Rel-13
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-151513

	690093
	LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41
	LTE_CA_3DL3UL_B39_B41_B41
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151402

	690193
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41
	LTE_CA_3DL3UL_B39_B41_B41-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151402

	690293
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41
	LTE_CA_3DL3UL_B39_B41_B41-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151402

	690094
	LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41
	LTE_CA_3DL3UL_B39_B39_B41
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CATT
	36.899-13
	RP-151403

	690194
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41
	LTE_CA_3DL3UL_B39_B39_B41-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151403

	690294
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41
	LTE_CA_3DL3UL_B39_B39_B41-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151403

	690095
	 Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	LTE_CA_NC_B7_BWset
	2
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151462

	690195
	Core part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	LTE_CA_NC_B7_BWset-Core
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151462

	690295
	Perf. part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	LTE_CA_NC_B7_BWset-Perf
	3
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151462

	700065
	UE Conformance Test Aspects - Rel-13 LTE CA configurations
	LTE_CA_Rel13-UEConTest
	2
	Rel-13
	R5
	Dec-15
	Mar-17
	22%
	Ericsson
	
	RP-160076


Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_4A-4A-5A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_4A-4A-5A-12A
	CA_4A-4A
	See 36.101 V12.6.0 table 5.6A.1-3
	60
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.1 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5 (LTE_CA_B2_B4_B4_B5)

UID: 690081, WID in RP-151210

Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-4A-4A-5A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_2A-4A-4A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	CA_4A-4A
	See 36.101 V12.6.0 table 5.6A.1-3
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.2 LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27 (LTE_CA_B8_B27)

UID: 620023, WID in RP-140120

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. RAN4 has defined five different generic classes of inter-band combinations with specific RF characteristics to facilitate the specification of region- and operator-specific band combinations scheduled for deployment in Rel-12
The Band 8 and Band 27 inter-band combination will be deployed in Korea within the Rel-12 timeframe. We propose to start a work item on this band combination in RAN4.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for Band 8 and Band 27 inter-band CA
· Consider carrier aggregation in the downlink only (2DL/1UL) for the bandwidth combination sets listed below:

	· E-UTRA band / channel bandwidth
	Bandwidth Combination Sets

	E-UTRA CA Band
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	B8+B27
	8
	Yes
	Yes
	
	
	0

	
	27
	Yes
	Yes
	
	
	


Note: For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS36.101 when operating in single carrier mode
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
· Add the performance requirements for this band combination in the relevant specifications.
· RAN5 Test scenarios should be considered.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
2.103.3 LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27 (LTE_CA_B3_B8_B27)

UID: 620032, WID in RP-131754

Justification
See “Feature WID”.

Objective
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 3, Band 8 and Band 27 with 1 UL active in one of these bands

Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B3-B8-B27
	3
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	27
	
	
	Yes
	Yes
	
	
	
	


· Add conformance tests in RAN5 specifications (to follow).
2.103.4 LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22 (LTE_CA_B7_B22)

UID: 630033, WID in RP-140094

Justification
Band 22 (UL 3410-3490MHz/ DL 3510-3590MHz) was introduced in 3GPP specification since Release 10. There is interest from several FDD operators to trial then deploy this band in the future to follow the traffic explosion and increase the system throughput.

Band 7 on the other hand is one of the major LTE FDD bands widely used in different regions. The aggregation of both bands would open new opportunities to several operators and enable them meeting part of their future market requirements.

In this Work item we propose to start 3GPP RAN4 Work to specify LTE inter-band FDD carrier aggregation of Band 7 and Band 22.
Objective
Objective of Core part WI 

The objectives of the Core part work item are the following:

· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 7 and Band 22 with 1 UL active in one of these bands.

Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_7A-22A
	7
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	22
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 7 and Band 22 with 1 UL active in one of these bands.
The WI proposal does not contain a RAN performance part.
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12 (LTE_CA_B2_B2_B12)

UID: 640022, WID in RP-141232

Justification
Combinations of Band 2 and Band 12 are widely applicable in LTE-Advanced deployment scenarios. Deployment flexibility and higher throughput opportunities are realized through different constituent bandwidth combinations, in Band 2 and Band 12 CA (Carrier Aggregation) scenarios. The constituent two-band combinations have been considered for specification development. To satisfy the market demand for wider bandwidths, this is an enabling 3DL/1UL carrier-aggregation combination.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the following scenario of enabling both inter-band CA of Band 2 and Band 12, and intra-band Band 2 as 3DL with 1 UL active in one of these bands
TABLE: CA_2A-2A-12A Bandwidth Combinations (Note: Only one uplink is considered at a time)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-12A
	CA_2A-2A
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
Note: In this case all the constituent 2DL/1UL CA scenarios, are covered by the work-items referenced in Section 2.3.5
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The objective of this work item is to add performance requirements to relevant specifications. See 4.1 for CA configuration and Bandwidth combinations.
2.103.5 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8 (LTE_CA_B3_B3_B8)

UID: 640025, WID in RP-140692

Justification
To meet market demands for wider bandwidth, this work item presents a new 3DL/1UL carrier aggregation to enlarge downlink operation bandwidth for LTE. It is proposed to start RAN4 work on enabling the CA band combination: Band 3, Band 3 and Band 8 for 3 DL and 1 active UL in one of these bands. Relevant RF requirement and conformance test specifications should be studied and added. 
Objective
Objective of Core part WI 

The objectives of this work item are:

· Specify the band-combination specific RF requirements for the band combination of Band 3, Band 3 and Band 8 in the DL and 1 active UL in one of these bands. This is a HHL band combination.

· Add performance requirements in RAN4 specifications

· Add conformance tests in RAN5 specifications (to follow at later stage).

· Study other relevant changes in specifications. 
Note that the 2 DL CA combinations for non-contiguous intra-band CA with Band 3 and the inter-band CA with Band 3+Band 8 CA are already defined in Rel-12 and Rel-11, respectively.
Table-1: E-UTRAN CA configurations and Bandwidth Sets for Combined Inter- and Intra-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	Yes
	Yes
	40
	1

	
	3
	
	
	
	Yes
	
	
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	


Objective of Performance part WI
The objective of this work item is to add the performance requirements for combination of DL intra-band and inter-band CA of Band 3 and Band 8 (CA B3+B3+B8) with 1 active UL in one of these bands in the relevant RAN4 specifications. 

The WI proposal does not contain a RAN performance part.
2.103.5.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8 (LTE_CA_B3_B3_B8-Core)

UID: 640125, WID in RP-150874

Justification
To meet market demands for wider bandwidth, this work item presents a new 3DL/1UL carrier aggregation to enlarge downlink operation bandwidth for LTE. It is proposed to start RAN4 work on enabling the CA band combination: Band 3, Band 3 and Band 8 for 3 DL and 1 active UL in one of these bands. Relevant RF requirement and conformance test specifications should be studied and added. 
Objective
Objective of Core part WI 

The objectives of this work item are:

· Specify the band-combination specific RF requirements for the band combination of Band 3, Band 3 and Band 8 in the DL and 1 active UL in one of these bands. This is a HHL band combination.

· Add performance requirements in RAN4 specifications

· Add conformance tests in RAN5 specifications (to follow at later stage).

· Study other relevant changes in specifications. 
Note that the 2 DL CA combinations for non-contiguous intra-band CA with Band 3 and the inter-band CA with Band 3+Band 8 CA are already defined in Rel-12 and Rel-11, respectively.
Table-1: E-UTRAN CA configurations and Bandwidth Sets for Combined Inter- and Intra-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-3A-8A
	3
	See CA_3A-3A BCS0 in table 2 below
	50
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	See CA_3A-3A BCS1 in table 2 below
	40
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	


Where the CA combinations on band 3 (CA_3A-3A) are indicated in the table below:
Table-2: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	
	5, 10, 15, 20
	5,10
	30
	1


Note that the bandwidth combination set 0 of CA_3A-3A is already defined in TS 36.101 Table 5.6A.1-3.

Pcell mandatory support request: For this CA combination, Pcell should be mandatorily supported in all aggregated carriers. (Note that the completion of the discussion does not affect the completion of this WI. The request comes from the approved way forward RP-150476.)
Objective of Performance part WI
The objective of this work item is to add the performance requirements for combination of DL intra-band and inter-band CA of Band 3 and Band 8 (CA B3+B3+B8) with 1 active UL in one of these bands in the relevant RAN4 specifications. 

The WI proposal does not contain a RAN performance part.
2.103.6 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42 (LTE_CA_B41_B42_B42)

UID: 640032, WID in RP-140974

Justification
TDD inter-band CA_41-42 and intra-band contiguous CA_42C are both Rel-12 WIs, which are focused on 2DL and 1UL scenario. To meet the increasing market demands in downlink operation bandwidth, this work item presents a three band downlink (3DL) and single band uplink (1UL) carrier aggregation. 

It is proposed to start a 3GPP RAN4 Work Item to specify band combination of three downlink LTE carrier aggregations for Band41, Band 42 and Band 42 (contiguous). This band combination should be specified in Rel-13 specifications. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of the Core part work item are the following:

· Specify the band-combination specific RF requirements for the following scenario of inter-band DL CA of Band 41, Band 42 and Band 42 (contiguous).

Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_41A-42C
	41
	 
	 
	
	Yes
	Yes
	Yes
	60
	0

	
	CA_42C
	See table below
	
	


Where CA_42C bandwidth combinations are indicated in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
Note: In this case all the constituent 2DL/1UL CA scenarios, are covered by the work-items referenced in Section 2.3.5
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 41, Band 42 and Band 42 (contiguous).
2.103.7 LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38 (LTE_CA_B3_B38)

UID: 650037, WID in RP-141129

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced Carrier Aggregation of Band 3 and Band 38 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced Carrier Aggregation of Band 3 and Band 38 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B3, B3+B38), (B38, B3+B38)

· Use of DL channel bandwidth combinations in the table below: 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-38A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0



	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.7.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38 (LTE_CA_B3_B38-Core)

UID: 650137, WID in RP-150717

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced Carrier Aggregation of Band 3 and Band 38 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced Carrier Aggregation of Band 3 and Band 38 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B3, B3+B38), (B38, B3+B38)

· Use of DL channel bandwidth combinations in the table below: 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-38A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0



	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.8 LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28 (LTE_CA_B2_B28)

UID: 650038, WID in RP-141145

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to support Inter-band CA of band 2 and band 28. In order to meet market needs we propose this work item to start RAN4 work on inter-band carrier aggregation of band 2 and band 28.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B2+B28
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-28A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· RAN5 Test scenarios should be considered in a separate RAN5 WI to be introduced later.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of band 2 and band 28 in the relevant RAN4 specifications.
2.103.9 LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28 (LTE_CA_B4_B28)

UID: 650039, WID in RP-141146

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to support Inter-band CA of Band 4 and Band 28. In order to meet market needs we propose this work item to start RAN4 work on inter-band carrier aggregation of Band 4 and Band 28.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B4+B28
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_4A-28A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· RAN5 Test scenarios should be considered in a separate RAN5 WI to be introduced later.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 4 and Band 28 in the relevant RAN4 specifications.
2.103.10 LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40 (LTE_CA_B20_B40)

UID: 650040, WID in RP-141168

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. It is proposed to start RAN4 work on inter-band carrier aggregation (2DL/1UL) of Band 20 and Band 40 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of Core part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 20 and Band 40 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B20 or B40, B20 + B40)
· Use of DL channel bandwidth combinations in the table below:
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B20-B40
	20
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	40
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for inter-band DL CA of Band 20 and Band 40.
2.103.11 LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40 (LTE_CA_B1_B40)

UID: 650041, WID in RP-141312

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced carrier aggregation of Band 1 and Band 40 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
2.103.12 Objective of SI or Core part WI

The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced Carrier Aggregation of Band 1 and Band40 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B40), (B40, B1+B40)

· Use of DL channel bandwidth combinations in the table below: 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B1A-B40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0



	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.

2.103.13 LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40 (LTE_CA_B3_B40)

UID: 650042, WID in RP-141674

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. KT proposes this work item to start RAN4 work on inter-band carrier aggregation (2DL/1UL) of Band 3 and Band 40 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of Core part WI 

The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 3 and Band 40 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B3 or B40, B3 + B40)
· Use of DL channel bandwidth combinations in the table below:
	
	
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B3A-B40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	3
	Yes
	Yes
	Yes
	
	
	
	15
	1

	
	40
	Yes
	
	Yes
	Yes
	
	
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for inter-band DL CA of Band 3 and Band 40.
The WI proposal does not contain a RAN performance part.
2.103.13.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40 (LTE_CA_B3_B40-Core)

UID: 650142, WID in RP-150832

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. KT proposes this work item to start RAN4 work on inter-band carrier aggregation (2DL/1UL) of Band 3 and Band 40 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of Core part WI 

The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 3 and Band 40 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B3 or B40, B3 + B40)
· Use of DL channel bandwidth combinations in the table below:
	
	
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B3A-B40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for inter-band DL CA of Band 3 and Band 40.
The WI proposal does not contain a RAN performance part.
2.103.14 LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31 (LTE_CA_B20_B31)

UID: 650043, WID in RP-141336

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to deploy Inter-band CA of band 20 and band 31 in European market. In order to meet market needs we propose to start 3GPP RAN4 work to specify inter-band carrier aggregation of band 20 and band 31.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Update Band 31 specification to include European case (coexistence aspects)

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B20+B31
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_20A-31A
	20
	
	
	Yes
	Yes
	Yes
	Yes

	
	31
	
	Yes
	Yes
	
	
	


· RAN5 Test scenarios should be considered.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 20 and Band 31 in the relevant RAN4 specifications.
2.103.14.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31 (LTE_CA_B20_B31-Core)

UID: 650143, WID in RP-142007

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to deploy Inter-band CA of band 20 and band 31 in European countries in the case of full migration from existing systems (CDMA, PMR systems) to LTE. In order to meet these market needs we propose to start 3GPP RAN4 work to specify inter-band carrier aggregation of band 20 and band 31.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Update Band 31 specification to include European case (coexistence aspects)

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B20+B31
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_20A-31A
	20
	
	
	Yes
	Yes
	Yes
	Yes

	
	31
	
	Yes
	Yes
	
	
	


· RAN5 Test scenarios should be considered.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 20 and Band 31 in the relevant RAN4 specifications.
2.103.15 LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31 (LTE_CA_B3_B31)

UID: 650044, WID in RP-141337

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to deploy Inter-band CA of band 3 and band 31. In order to meet market needs we propose to start 3GPP RAN4 work to specify inter-band carrier aggregation of band 3 and band 31.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B3+B31
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-31A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	31
	
	Yes
	Yes
	
	
	


· RAN5 Test scenarios should be considered.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 3 and Band 31 in the relevant RAN4 specifications.
2.103.15.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31 (LTE_CA_B3_B31-Core)

UID: 650144, WID in RP-150318

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to deploy Inter-band CA of band 3 and band 31. In order to meet market needs we propose to start 3GPP RAN4 work to specify inter-band carrier aggregation of band 3 and band 31.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B3+B31
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-31A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	31
	
	Yes
	Yes
	
	
	


· RAN5 Test scenarios should be considered.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 3 and Band 31 in the relevant RAN4 specifications.
2.103.16 LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40 (LTE_CA_B5_B40)

UID: 650045, WID in RP-141675

Justification
In current RAN4 carrier aggregation work, a generic TDD+FDD inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. As 4 basic TDD+FDD CA band combinations will be completed in RAN Plenary #65, SK Telecom proposes this work item to start RAN4 work on inter-band carrier aggregation of Band 5 and Band 40 as an additional set of bands for LTE-Advanced deployment.

Objective
Objective of Core part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 5 and Band 40 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B5 or B40, B5 + B40)
· Use of DL channel bandwidth combinations in the table below:
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_5A-40A
	5
	Yes
	Yes
	
	
	30
	0

	
	40
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
Same as section 4.1.
2.103.16.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40 (LTE_CA_B5_B40-Core)

UID: 650145, WID in RP-150285

Justification
In current RAN4 carrier aggregation work, a generic TDD+FDD inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. As 4 basic TDD+FDD CA band combinations will be completed in RAN Plenary #65, SK Telecom proposes this work item to start RAN4 work on inter-band carrier aggregation of Band 5 and Band 40 as an additional set of bands for LTE-Advanced deployment.

Objective
Objective of Core part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 5 and Band 40 under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B5 or B40, B5 + B40)
· Use of DL channel bandwidth combinations in the table below:
	
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	3MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_5A-40A
	5
	
	Yes
	Yes
	
	
	30
	0

	
	40
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	Yes
	Yes
	Yes
	
	
	30
	1

	
	40
	
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
Same as section 4.1.
2.103.17 LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL (LTE_CA_C_B42_3DL)

UID: 650047, WID in RP-141677

Justification
In some countries/regions, operators can get large chunk of spectrum in Band 42 so that they can aggregate 3 DL carriers to improve the system throughput. It is proposed to specify requirements for supporting 3 DL carriers in Band 42.

Objective
Objective of SI or Core part WI or Testing part WI
· Specify the band specific RF requirements for band 42 intra-band contiguous carrier aggregation for 3-DL CCs. The number of uplink CC is up to 2. The 3 CCs for UL is beyond of this WI.
· The specific bandwidth combinations to be considered in this WID are in Table 4-1. 
Table 4-1 3CC Intra-band Contiguous CA Bandwidth Combinations
	E-UTRA CA configuration / Bandwidth combination set for 3-carrier CA (Note: additional BW combinations may also be proposed)

	E-UTRA CA Configuration
	25RB+
100RB+
100RB
	50RB+
100RB+
100RB
	75RB+
100RB+
100RB
	100RB+
100RB+
100RB
	100RB+
100RB+

25RB
	100RB+
100RB+

50RB
	100RB+
100RB+

75RB+
	Maximum aggregated bandwidth
	Bandwidth Combination Set

	
	(5MHz + 20MHz + 20MHz)
	(10MHz + 20MHz + 20MHz)
	(15MHz + 20MHz + 20MHz)
	(20MHz + 20MHz + 20MHz)
	(20MHz + 20MHz+

5MHz)
	(20MHz + 20MHz + 10MHz)
	(20MHz + 20MHz + 15MHz)
	[MHz]
	

	CA_42D
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	60
	0

	Note: It is not precluded to revisit the supported bandwidth combinations during the period of the work.


· Add the performance requirements for these 3-CC combinations in the relevant specifications.

· RAN5 Test scenarios should be considered.
Objective of Performance part WI
The objective of this work item is to add the performance requirements for 3-CC intra-band carrier aggregation for Band 42 in the relevant specifications. 
Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL (LTE_CA_C_B42_3DL-Core)

UID: 650147, WID in RP-151027

Justification
In some countries/regions, operators can get large chunk of spectrum in Band 42 so that they can aggregate 3 DL carriers to improve the system throughput. It is proposed to specify requirements for supporting 3 DL carriers in Band 42.

Objective
Objective of SI or Core part WI or Testing part WI
· Specify the band specific RF requirements for band 42 intra-band contiguous carrier aggregation for 3-DL CCs. The number of uplink CC is up to 2. The 3 CCs for UL is beyond of this WI.
· The specific bandwidth combinations to be considered in this WID are in Table 4-1. 
Table 4-1 3CC Intra-band Contiguous CA Bandwidth Combinations
	E-UTRA CA configuration / Bandwidth combination set for 3-carrier CA (Note: additional BW combinations may also be proposed)

	E-UTRA CA Configuration
	25RB+
100RB+
100RB
	50RB+
100RB+
100RB
	75RB+
100RB+
100RB
	100RB+
100RB+
100RB
	100RB+
100RB+

25RB
	100RB+
100RB+

50RB
	100RB+
100RB+

75RB+
	Maximum aggregated bandwidth
	Bandwidth Combination Set

	
	(5MHz + 20MHz + 20MHz)
	(10MHz + 20MHz + 20MHz)
	(15MHz + 20MHz + 20MHz)
	(20MHz + 20MHz + 20MHz)
	(20MHz + 20MHz+

5MHz)
	(20MHz + 20MHz + 10MHz)
	(20MHz + 20MHz + 15MHz)
	[MHz]
	

	CA_42D
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	60
	0

	Note: It is not precluded to revisit the supported bandwidth combinations during the period of the work.


· Add the performance requirements for these 3-CC combinations in the relevant specifications.

· RAN5 Test scenarios should be considered.
Objective of Performance part WI
The objective of this work item is to add the performance requirements for 3-CC intra-band carrier aggregation for Band 42 in the relevant specifications. 
2.103.18 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41 (LTE_CA_B8_B41_B41)

UID: 650049, WID in RP-141290

Justification
China had allocated 2x26MHz frequency resources in band 8 and 100MHz in band 41. We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 8, Band 41 and Band 41.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 8, Band 41 and Band 41 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B41+B41), (B41, B8+B41+B41)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B8, B8+B41), (B41, B8+B41), (B41, B41+B41)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8, Band 41 and Band 41
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-41C
	8
	Yes
	Yes
	Yes
	Yes
	
	
	50
	0

	
	41
	
	
	
	
	
	Yes
	
	

	
	41
	
	
	
	
	
	Yes
	
	


· Specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 8, Band 41 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B41), (B41, B8+B41)

· Use of DL channel bandwidth combinations in the table below: 
Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8 and Band 41
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	CA_8A-41A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	50

	
	41
	
	
	
	
	
	20
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 8, Band 41 and Band 41 with 1 UL active in one of these bands.
2.103.18.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41 (LTE_CA_B8_B41_B41-Core)

UID: 650149, WID in RP-141845

Justification
China had allocated 2x26MHz frequency resources in band 8 and 100MHz in band 41. We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 8, Band 41 and Band 41.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 8, Band 41 and Band 41 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B41+B41), (B41, B8+B41+B41)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B8, B8+B41), (B41, B8+B41), (B41, B41+B41)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8, Band 41 and Band 41
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-41C
	8
	Yes
	Yes
	Yes
	Yes
	
	
	50
	0

	
	41
	
	
	
	Yes
	
	Yes
	
	

	
	41
	
	
	
	
	
	Yes
	
	


· Specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 8, Band 41 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B41), (B41, B8+B41)

· Use of DL channel bandwidth combinations in the table below: 
Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8 and Band 41
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	CA_8A-41A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	30

	
	41
	
	
	
	Yes
	
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 8, Band 41 and Band 41 with 1 UL active in one of these bands.
2.103.19 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40 (LTE_CA_B38_B40_B40)

UID: 650051, WID in RP-141655

Justification
To meet market request, Samsung proposes this work item to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band38, Band 40 and Band 40 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of Core part WI 

The objectives of this work item are the following:
· Specify the inter-band carrier aggregation of Band 38, Band 40 and Band 40:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B38, B38+B40+B40) or (B40, B38 + B40+B40)
· Use of DL channel bandwidth combinations for Band 38, Band 40 and Band 40 non-continuous CA in the table below:
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_38A-40A-40A
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	40
	
	
	
	Yes
	
	Yes
	
	

	
	40
	
	
	
	Yes
	
	Yes
	
	


· Specifying the intra-band non-continuous carrier aggregation of Band 40 is covered in this work
· Use of DL channel bandwidth combinations for Band 38, Band 40 and Band 40 continuous CA in the table below:
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_38A-40C
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	CA_40C
	See table below
	
	


	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	
	

	CA_40C
	10
	20
	
	40
	0

	
	15
	15
	
	
	

	
	20
	10, 20
	
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for inter-band DL CA of Band 38, Band 40 and Band 40.
The WI proposal does not contain a RAN performance part.
2.103.20 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29 (LTE_CA_B2_B5_B29)

UID: 650053, WID in RP-141667

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. Two band carrier aggregation has been a successful means to provide wider aggregated bandwidth. However, there are still market demands that require even wider aggregated bandwidth. In order to meet such demands, 3DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29. 
Note: The 2DL/1UL CA scenario B5_B29 is covered in this WI.

Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 2, Band 5 and Band 29
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (2DL/1UL) of Band 2 and Band 5 (UID 630029)
· (2DL/1UL) of Band 2 and Band 29 (UID 510028, 630022, 630125 )
· (2DL/1UL) of Band 5 and Band 29 
· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-5A-29A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 2DL/1UL CA scenario B5_B29 has not been included in other WIDs and is therefore covered in this WI. 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_5A-29A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 2, Band 5 and Band 29.
2.103.21 LTE Carrier Aggregation Enhancement Beyond 5 Carriers (LTE_CA_enh_b5C)

UID: 660072, WID in RP-142286

Justification
The carrier aggregation work started in Rel. 10 with the basic CA feature support, enabling aggregation of up to 5 carriers of the same frame structure. Extensions of the basic carrier aggregation framework nowadays enable inter-band TDD CA with different UL-DL configurations, CA with multiple UL timing advance (in Rel. 11) as well as aggregation of carriers with different frame structures through FDD-TDD CA (in Rel. 12). 

RAN4 has also been progressing well lately with the CA requirements specification (especially in DL direction) with several 3-DL CA work items being completed as well as several 4-DL CA configurations are under discussion. From this respect, the RAN1 and RAN2 specifications for LTE CA start soon being a limiting factor for further LTE CA configurations, especially for DL. 
LAA (Licensed-Assisted Access) has created a lot of interest in extending the LTE carrier aggregation feature towards capturing the spectrum opportunities of unlicensed spectrum in the 5GHz band. WLAN operating in the 5GHz band nowadays already supports 80MHz in the field and 160MHz is to follow in Wave 2 deployment of IEEE 802.11ac. 

There are also other frequency bands, such as 3.5 GHz, where aggregation of more than one carrier on the same band is possible, in addition to the bands already widely in use for LTE.

Enabling the utilization of at least similar bandwidths for LTE in combination with LAA as IEEE 802.11ac Wave 2 will support calls for extending the carrier aggregation framework to support more than 5 (at least DL) carriers. The extension of the CA framework beyond 5 carriers would give operators an opportunity to more efficiently utilize the available spectrum for communication needs. 

As has been recognized already, not all the CA aspects scale directly with an increasing number of component carriers. As an example, if the number of CA capable UEs and/or the aggregated CCs is increased, the cell used as the PCell will be highly loaded. This is because there are key features which are applied to the PCell only, i.e. the PUCCH transmission. The increase in the number of supported component carriers calls for rather large increase in the required PUCCH payload size per CA UE, which creates even more severe impact on PCell UL load with increasing number of CA UEs. Accommodating all the PUCCH transmissions in the PCell apparently impacts performance, especially for the non-CA UEs, In this case, the PCell-change between the macro cell and a small cell served by an RRH can distribute the PUCCH resources of UEs in the network and hence can resolve the overload issue. However, this eliminates the benefit of installation of the small cell equipment like RRH in a simple manner.
In Rel-12, Dual Connectivity (DC) was developed, in which the UE is required to be capable of UL-CA with simultaneous PUCCH/PUCCH and PUCCH/PUSCH transmissions across cell-groups (CGs). Under the WI on Rel-12 DC, the PUCCH on the SCell for CA was supposed to be introduced by reusing the PUCCH mechanism for DC as much as possible. Nevertheless, it was dropped from the WI objective due to the tight schedule in Rel-12. 

As such, support of PUCCH on SCell for CA is deemed as essential for the deployment scenario #4. From physical layer viewpoints, it is possible to reuse dual connectivity UCI feedback mechanism for CA largely as initially planned in the Rel-12 DC WI. Moreover, PUCCH on SCell for CA can ease the burden in terms of PUCCH considering an increase in the number of DL carriers that can be aggregated. 

Despite of introduction of PUCCH on SCell or Dual PUCCH, CA extension to support up to 32 component carriers calls also for enhancements on HARQ-ACK feedback and CSI feedback carried on single UL carrier. Such enhancements can also improve CA operation with TDD PCell, which faces limitations on PDSCH HARQ-ACK feedback already with 3 component carriers. 
Objective
Objective of SI or Core part WI or Testing part WI
This work is conducted to support PUCCH on SCell for Carrier Aggregation and enhancing the carrier aggregation capabilities up to 32 component carriers. The detailed objectives of this work item are:
1. For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation.

· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) and based on the UCI signalling formats on PUCCH defined for Rel-12 CA configurations [RAN1 until RAN#68].

· Identify and specify required L2/L3 functions and procedures to support PUCCH on SCell for the UE [RAN2]..
2. Specify necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL, including:
· Enhancements to DL control signalling for up to 32 component carriers including both self-scheduling and cross-carrier scheduling, if any [RAN1]
· Enhancements to UL control signalling for up to 32 component carriers [RAN1]
· Enhancements to support UCI feedback on PUCCH for up to 32 DL carriers
· Specify the necessary enhancements to UCI signalling formats to support UCI feedback for up to 32 DL carriers 
· Enhancements to support UCI feedback on PUSCH for up to 32 DL carriers

· Higher layer enhancements for a UE to aggregate up to 32 component carriers, if identified [RAN2]
3. Specify the necessary (if any) eNB and UE core requirements [RAN4]

·  No band specific RAN4 work is planned as part of this work item.
The work shall consider FDD operation, TDD operation as well as TDD-FDD carrier aggregation operation when applicable. 
For the second objective, the specified solutions shall efficiently support any number of component carriers up to 32 and the target of the solutions is only for the configurations that are not supported in Rel-12 CA. This goal may require defining more than one control or signalling formats, considering the corresponding overhead and supported UCI payload size. However, the specification work should aim at striking a balance between preserving efficiency and keeping the number of different control and signalling formats small.

This work item shall consider the work of other related study/work item(s) in Rel-13.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
· Specify the necessary (if any) UE and eNodeB performance requirements for PUCCH on SCell for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications. 

· Specify the necessary (if any) UE and eNodeB performance requirements for support of up to 32 component carriers for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications. 
2.103.21.1 Core part: LTE Carrier Aggregation Enhancement Beyond 5 Carriers (LTE_CA_enh_b5C-Core)

UID: 660172, WID in RP-151984

Justification
The carrier aggregation work started in Rel. 10 with the basic CA feature support, enabling aggregation of up to 5 carriers of the same frame structure. Extensions of the basic carrier aggregation framework nowadays enable inter-band TDD CA with different UL-DL configurations, CA with multiple UL timing advance (in Rel. 11) as well as aggregation of carriers with different frame structures through FDD-TDD CA (in Rel. 12). 

RAN4 has also been progressing well lately with the CA requirements specification (especially in DL direction) with several 3-DL CA work items being completed as well as several 4-DL CA configurations are under discussion. From this respect, the RAN1 and RAN2 specifications for LTE CA start soon being a limiting factor for further LTE CA configurations, especially for DL. 
LAA (Licensed-Assisted Access) has created a lot of interest in extending the LTE carrier aggregation feature towards capturing the spectrum opportunities of unlicensed spectrum in the 5GHz band. WLAN operating in the 5GHz band nowadays already supports 80MHz in the field and 160MHz is to follow in Wave 2 deployment of IEEE 802.11ac. 

There are also other frequency bands, such as 3.5 GHz, where aggregation of more than one carrier on the same band is possible, in addition to the bands already widely in use for LTE.

Enabling the utilization of at least similar bandwidths for LTE in combination with LAA as IEEE 802.11ac Wave 2 will support calls for extending the carrier aggregation framework to support more than 5 (at least DL) carriers. The extension of the CA framework beyond 5 carriers would give operators an opportunity to more efficiently utilize the available spectrum for communication needs. 

As has been recognized already, not all the CA aspects scale directly with an increasing number of component carriers. As an example, if the number of CA capable UEs and/or the aggregated CCs is increased, the cell used as the PCell will be highly loaded. This is because there are key features which are applied to the PCell only, i.e. the PUCCH transmission. The increase in the number of supported component carriers calls for rather large increase in the required PUCCH payload size per CA UE, which creates even more severe impact on PCell UL load with increasing number of CA UEs. Accommodating all the PUCCH transmissions in the PCell apparently impacts performance, especially for the non-CA UEs, In this case, the PCell-change between the macro cell and a small cell served by an RRH can distribute the PUCCH resources of UEs in the network and hence can resolve the overload issue. However, this eliminates the benefit of installation of the small cell equipment like RRH in a simple manner.
In Rel-12, Dual Connectivity (DC) was developed, in which the UE is required to be capable of UL-CA with simultaneous PUCCH/PUCCH and PUCCH/PUSCH transmissions across cell-groups (CGs). Under the WI on Rel-12 DC, the PUCCH on the SCell for CA was supposed to be introduced by reusing the PUCCH mechanism for DC as much as possible. Nevertheless, it was dropped from the WI objective due to the tight schedule in Rel-12. 

As such, support of PUCCH on SCell for CA is deemed as essential for the deployment scenario #4. From physical layer viewpoints, it is possible to reuse dual connectivity UCI feedback mechanism for CA largely as initially planned in the Rel-12 DC WI. Moreover, PUCCH on SCell for CA can ease the burden in terms of PUCCH considering an increase in the number of DL carriers that can be aggregated. 

Despite of introduction of PUCCH on SCell or Dual PUCCH, CA extension to support up to 32 component carriers calls also for enhancements on HARQ-ACK feedback and CSI feedback carried on single UL carrier. Such enhancements can also improve CA operation with TDD PCell, which faces limitations on PDSCH HARQ-ACK feedback already with 3 component carriers. 

In order to accommodate the future demand for CA with beyond 5 carriers and associated potentially foreseeable issues, all the band-agnostic requirements for the CA enhancements are specified. In principle, any band combination specific requirements for beyond 5 carriers will be specified in separate specific WIs according to the market demands after the completion of this WI.
Objective
Objective of SI or Core part WI or Testing part WI
This work is conducted to support PUCCH on SCell for Carrier Aggregation and enhancing the carrier aggregation capabilities up to 32 component carriers. The detailed objectives of this work item are:
4. For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation.

· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) and based on the UCI signalling formats on PUCCH defined for Rel-12 CA configurations [RAN1 until RAN#68].

· Identify and specify required L2/L3 functions and procedures to support PUCCH on SCell for the UE [RAN2].
5. Specify necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL, including:
· Enhancements to DL control signalling for up to 32 component carriers including both self-scheduling and cross-carrier scheduling, if any [RAN1]
· Enhancements to UL control signalling for up to 32 component carriers [RAN1]
· Enhancements to support UCI feedback on PUCCH for up to 32 DL carriers
· Specify the necessary enhancements to UCI signalling formats to support UCI feedback for up to 32 DL carriers 
· Enhancements to support UCI feedback on PUSCH for up to 32 DL carriers

· Higher layer enhancements for a UE to aggregate up to 32 component carriers, if identified [RAN2]
6. Specify the necessary (if any) eNB and UE core requirements [RAN4]

·  No band specific RAN4 work is planned as part of this work item.
The work shall consider FDD operation, TDD operation as well as TDD-FDD carrier aggregation operation when applicable. 
For the second objective, the specified solutions shall efficiently support any number of component carriers up to 32 and the target of the solutions is only for the configurations that are not supported in Rel-12 CA. This goal may require defining more than one control or signalling formats, considering the corresponding overhead and supported UCI payload size. However, the specification work should aim at striking a balance between preserving efficiency and keeping the number of different control and signalling formats small.

This work item shall consider the work of other related study/work item(s) in Rel-13. 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
· Specify the necessary (if any) UE and eNodeB performance requirements for PUCCH on SCell for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications. 

· Specify the necessary (if any) UE and eNodeB performance requirements for support of up to 32 component carriers for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications.
· Note: No band specific RAN4 work is planned (according to the 3rd objective of the core part). 
2.103.22  HSPA Dual-Band UL carrier aggregation (HSUPA_DB_MC)

UID: 660080, WID in RP-142237

Justification
HSPA data aggregation features (stating from Rel-8 DC-HSDPA) have been deployed, or under deployment, proving to be very benficial, both in terms of higher user peak rates and also better traffic/load balancing and scheduling across carriers. With the introduction of DB-DC/4C-HSDPA (Rel-9/10), it is possible to aggregate Downlink data across two bands, but a UE can send uplink data only on one of the two bands. In the Uplink, DC-HSUPA (Rel-9) allows to aggregate data only across two intra-band carriers.
A logical and convenient extension of the existing carrier aggregation functionalities is to allow UL carriers to be aggregated also across bands. This is expected to enable better system/capacity performance and also spectrum deployment flexibility, e.g. 

· When using DB-DC-HSDPA, UL carriers on the other band may be efficiently exploited, thus achieving a better UL load balancing. 

· DC-HSUPA may not always be suitable for UL data aggregation, i.e. in case 10MHz of contiguous spectrum is not available in a single band (e.g. for some 900MHz networks/markets)
Objective
Objective of SI or Core part WI or Testing part WI
The following objectives are proposed:
A. Specify core requirements for the support of the following Dual Band UL carrier aggregation combinations (RAN4):

	UL/DL Band A
	UL/DL Band B

	I
	VIII

	I
	V

	II
	V


Notes: 

- One UL carrier configured on each UL band is assumed.

- The operation implies at least two carriers configured simultaneously in downlink (paired with the UL carriers). 
· Some RF aspects to consider are:

· UE maximum output power requirements, e.g. per PA/band/UE
· Note: a separate PA per band is assumed.
· UE Tx requirements for unbalanced Tx power 

· UE self-desensitization caused by intermodulation products of aggregating two UL inter-band carriers 
· UL Harmonics based on different band combinations

· Potential BS aspects 

B. Introduce the functionality in relevant UTRAN protocols and specifications, e.g.

· L2/L3 protocols, procedures and signaling (RAN2)

· UTRAN network signalling (RAN3)

The above requirements and protocols support should consider, as/when applicable, functionalities already defined e.g. for DC-HSUPA and DB-DC-HSDPA.
UE requirements for supporting such feature should be defined as release-independent frequency band and multi-carrier configuration (RAN2), as done for DL multi-band/carrier features.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
If needed, performance related aspects will be discussed.

2.103.22.1 Core part: HSPA Dual-Band UL carrier aggregation (HSUPA_DB_MC-Core)

UID: 660180, WID in RP-151852

Justification
HSPA data aggregation features (stating from Rel-8 DC-HSDPA) have been deployed, or under deployment, proving to be very benficial, both in terms of higher user peak rates and also better traffic/load balancing and scheduling across carriers. With the introduction of DB-DC/4C-HSDPA (Rel-9/10), it is possible to aggregate Downlink data across two bands, but a UE can send uplink data only on one of the two bands. In the Uplink, DC-HSUPA (Rel-9) allows to aggregate data only across two intra-band carriers.
A logical and convenient extension of the existing carrier aggregation functionalities is to allow UL carriers to be aggregated also across bands. This is expected to enable better system/capacity performance and also spectrum deployment flexibility, e.g. 

· When using DB-DC-HSDPA, UL carriers on the other band may be efficiently exploited, thus achieving a better UL load balancing. 

· DC-HSUPA may not always be suitable for UL data aggregation, i.e. in case 10MHz of contiguous spectrum is not available in a single band (e.g. for some 900MHz networks/markets)
Objective
Objective of SI or Core part WI or Testing part WI
The following objectives are proposed:
C. Specify core requirements for the support of the following Dual Band UL carrier aggregation combinations (RAN4):

	UL/DL Band A
	UL/DL Band B

	I
	VIII

	I
	V

	II
	V


Notes: 

- One UL carrier configured on each UL band is assumed.

- The operation implies at least two carriers configured simultaneously in downlink (paired with the UL carriers). 
· Some RF aspects to consider are:

· UE maximum output power requirements, e.g. per PA/band/UE
· Note: a separate PA per band is assumed.
· UE Tx requirements for unbalanced Tx power 

· UE self-desensitization caused by intermodulation products of aggregating two UL inter-band carriers 
· UL Harmonics based on different band combinations

· Potential BS aspects 
· Potential RRM impacts and changes, should be discussed, e.g. on UL Tx Power and E-TFC selection.
D. Introduce the functionality in relevant UTRAN protocols and specifications, e.g.

· L2/L3 protocols, procedures and signaling (RAN2)

· UTRAN network signalling (RAN3)

The above requirements and protocols support should consider, as/when applicable, functionalities already defined e.g. for DC-HSUPA and DB-DC-HSDPA.
UE requirements for supporting such feature should be defined as release-independent frequency band and multi-carrier configuration (RAN2), as done for DL multi-band/carrier features.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
If needed, performance related aspects will be discussed.

2.103.23 LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26 (LTE_CA_B25_B26)

UID: 660081, WID in RP-142020

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have the need to deploy Inter-band CA of band 25 and band 26. In order to meet market needs we propose to begin RAN4 work to specify downlink inter-band carrier aggregation of band 25 and band 26.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the downlink inter-band CA scenarios: CA_25A-2

6A
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_25A-26A
	25
	-
	Yes
	Yes
	Yes
	Yes
	Yes

	
	26
	Yes
	Yes
	Yes
	Yes
	Yes
	-


This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The performance part objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 25 and Band 26 in the relevant RAN4 specifications.
2.103.23.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26 (LTE_CA_B25_B26-Core)

UID: 660181, WID in RP-150115

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have the need to deploy Inter-band CA of band 25 and band 26. In order to meet market needs we propose to begin RAN4 work to specify downlink inter-band carrier aggregation of band 25 and band 26.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the downlink inter-band CA scenarios: CA_25A-2

6A
· Finalize the requirements with single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth
	BW Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	CA_25A-26A
	25
	-
	Yes
	Yes
	Yes
	Yes
	Yes
	0

	
	26
	Yes
	Yes
	Yes
	Yes
	Yes
	-
	

	
	25
	-
	Yes
	Yes
	Yes
	
	
	1

	
	26
	-
	Yes
	Yes
	Yes
	
	
	

	
	25
	-
	-
	Yes
	Yes
	
	
	2

	
	26
	-
	-
	Yes
	Yes
	
	
	


This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The performance part objectives of this work item are the following:

Specify the performance requirements for inter-band carrier aggregation of Band 25 and Band 26 in the relevant RAN4 specifications.
2.103.24 LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41 (LTE_CA_B3_B41)

UID: 660082, WID in RP-142239

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. Following with TD-LTE license issued in China last year, recently, China government issued the LTE FDD license on Band 3 for China Telecom and China Unicom to kick off FDD-TDD mixed network trail in more than 40 cities. FDD-TDD mixed network is becoming a mainstream of LTE development in China. Meanwhile, B3 and B41 as global harmonized frequency bands are widely used in many countries. Similar situation is also existed in other countries. For operators with both FDD and TDD spectrum, it is crucial to identify efficient mechanism(s) such that both spectrum resources can be fully utilized to improve system performance and user experience. It is proposed to start this work item in RAN4 on inter-band carrier aggregation of Band3 and Band 41 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of Core part WI 

The objectives of this work item are the following:
· Specify the inter-band carrier aggregation of Band 3 and Band 41 with the conditions are as below :
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B3, B3 + B41), (B41, B3 + B41)
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA band / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-41A
	3
	Yes
	Yes
	Yes
	Yes

	
	41
	Yes
	Yes
	Yes
	Yes


· Add the performance requirements for this band combination in the relevant specifications.

· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Objective of Performance part WI
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for inter-band DL CA of Band 3 and Band 41.

The WI proposal does not contain a RAN performance part.
2.103.24.1 Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41 (LTE_CA_B3_B41-Core)

UID: 660182, WID in RP-151446

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. Following with TD-LTE license issued in China last year, recently, China government issued the LTE FDD license on Band 3 for China Telecom and China Unicom to kick off FDD-TDD mixed network trail in more than 40 cities. FDD-TDD mixed network is becoming a mainstream of LTE development in China. Meanwhile, B3 and B41 as global harmonized frequency bands are widely used in many countries. Similar situation is also existed in other countries. For operators with both FDD and TDD spectrum, it is crucial to identify efficient mechanism(s) such that both spectrum resources can be fully utilized to improve system performance and user experience. It is proposed to start this work item in RAN4 on inter-band carrier aggregation of Band3 and Band 41 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of Core part WI 

The objectives of this work item are the following:
· Specify the inter-band carrier aggregation of Band 3 and Band 41 with the conditions are as below :
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B3, B3 + B41), (B41, B3 + B41)
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA band / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-41A
	3
	Yes
	Yes
	Yes
	Yes

	
	41
	Yes
	Yes
	Yes
	Yes


· Add the performance requirements for this band combination in the relevant specifications.

· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Objective of Performance part WI
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for inter-band DL CA of Band 3 and Band 41.

The WI proposal does not contain a RAN performance part.
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 (LTE_CA_B1_B19_B28)

UID: 660084, WID in RP-141791

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of the Core part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B19+B28), (B19, B1+B19+B28), (B28, B1+B19 + B28)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B1, B1+B19), (B19, B1+B19)

· (UL band, DL bands) = (B1, B1+B28), (B28, B1+ B28)

· (UL band, DL bands) = (B19, B19+B28), (B28, B19+B28)

· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	DL_CA_1A_19A_28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	28
	
	
	Yes
	Yes
	
	
	
	


· Specify the inter-band carrier aggregation of Band 19 and Band 28. And the conditions are as below:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B19, B19 + B28)
· (UL band, DL bands) = (B28, B19 + B28)
· Use of DL channel bandwidth combinations in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	DL_CA_19A_28A
	19
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
NOTE: Considering that Band19 is specific to a certain operator, this WI takes the operator holdings into account as the follows.
· Band1: (UL frequency range, DL frequency range) = (1940-1960MHz, 2130-2150MHz).

· Band19: (UL frequency range, DL frequency range) = (830-845MHz, 875-890MHz).

· Band28: (UL frequency range, DL frequency range) = (728-738MHz, 783-793MHz).
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part
Same as section 4.1.
Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 (LTE_CA_B1_B19_B28-Core)

UID: 660184, WID in RP-150639

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of the Core part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B19+B28), (B19, B1+B19+B28), (B28, B1+B19 + B28)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B1, B1+B19), (B19, B1+B19)

· (UL band, DL bands) = (B1, B1+B28), (B28, B1+ B28)

· (UL band, DL bands) = (B19, B19+B28), (B28, B19+B28)

· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	PCell support request(NOTE)
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_1A-19A-28A
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	
	

	
	28
	Mandatory
	
	
	Yes
	Yes
	
	
	
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 2DL/1UL CA.


· Specify the inter-band carrier aggregation of Band 19 and Band 28. And the conditions are as below:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B19, B19 + B28)
· (UL band, DL bands) = (B28, B19 + B28)
· Use of DL channel bandwidth combinations in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	PCell support request(NOTE)
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_19A-28A
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	Mandatory
	
	
	Yes
	Yes
	
	
	
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476.


· Develop the additional performance requirements for this band combination in the relevant specifications.
NOTE: Considering that Band19 is specific to a certain operator, this WI takes the operator holdings into account as the follows.
· Band1: (UL frequency range, DL frequency range) = (1940-1960MHz, 2130-2150MHz).

· Band19: (UL frequency range, DL frequency range) = (830-845MHz, 875-890MHz).

· Band28: (UL frequency range, DL frequency range) = (728-738MHz, 783-793MHz).
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part
Same as section 4.1.
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42 (LTE_CA_B21_B42_B42)

UID: 660085, WID in RP-141792

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of the Core part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B21, B21+B42+B42), (B42, B21+B42+B42)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B21, B21+B42), (B42, B21+B42), (B42, B42+B42)

· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	DL_CA_21A_42C
	21
	Yes
	Yes
	Yes
	
	55
	0

	
	42
	See table below
	
	


	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	DL_CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


· Specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 21, Band 42 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B21, B21+B42), (B42, B21+B42)

· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	DL_CA_21A_42A
	21
	Yes
	Yes
	Yes
	
	35
	0

	
	42
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part
Same as section 4.1.
2.103.25 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42 (LTE_CA_B21_B42_B42-Core)

UID: 660185, WID in RP-150640

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of the Core part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B21, B21+B42+B42), (B42, B21+B42+B42)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B21, B21+B42), (B42, B21+B42), (B42, B42+B42)

· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	PCell support request(NOTE)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_21A-42C
	21
	Mandatory
	Yes
	Yes
	Yes
	
	55
	0

	
	42
	Optional
	See table below
	
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 2DL/1UL CA.


	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


· Specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 21, Band 42 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B21, B21+B42), (B42, B21+B42)

· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	PCell support request(NOTE)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_21A-42A
	21
	Mandatory
	Yes
	Yes
	Yes
	
	35
	0

	
	42
	Optional
	Yes
	Yes
	Yes
	Yes
	
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.
Objective of Performance part
Same as section 4.1.
2.103.26 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40 (LTE_CA_B7_B40_B40)

UID: 660086, WID in RP-141802

Justification
China Mobile HK has 30MHz frequency resource in Band 40 at which a TD-LTE network was well deployed. And China Mobile HK also holds 20MHz in Band 7. Therefore, it propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 7, Band 40 and Band 40 as well as LTE carrier aggregations over carriers of Band 7 and Band 40.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 7, Band 40 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B7, B7+B40+B40), (B40, B7+B40+B40)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B7, B7+B40), (B40, B7+B40), (B40, B40+B40)

· Use of DL channel bandwidth combinations in the Table-1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 7, Band 40 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_7A-40C
	7
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	40
	See CA_40C in Table 5.6A.1-1 in TS 36.101 of Bandwidth Combination Set 1
	
	


· Specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 7, Band 40 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B7, B7+B40), (B40, B7+B40)

· Use of DL channel bandwidth combinations in the Table-2 below: 
Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 7 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 
MHz
	5 
MHz
	10 MHz
	15 MHz
	20 
MHz
	

	CA_7A-40A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 7, Band 40 and Band 40 with 1 UL active in one of these bands.
2.103.26.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40 (LTE_CA_B7_B40_B40-Core)

UID: 660186, WID in RP-150614

Justification
China Mobile HK has 30MHz frequency resource in Band 40 at which a TD-LTE network was well deployed. And China Mobile HK also holds 20MHz in Band 7. Therefore, it propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 7, Band 40 and Band 40 as well as LTE carrier aggregations over carriers of Band 7 and Band 40.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 7, Band 40 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B7, B7+B40+B40), (B40, B7+B40+B40)

· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B7, B7+B40), (B40, B7+B40), (B40, B40+B40)

· Use of DL channel bandwidth combinations in the Table-1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 7, Band 40 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_7A-40C
	7
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	40
	See CA_40C in Table 5.6A.1-1 in TS 36.101 of Bandwidth Combination Set 1
	
	


· Specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 7, Band 40 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B7, B7+B40), (B40, B7+B40)

· Use of DL channel bandwidth combinations in the Table-2 below: 
Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 7 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 
MHz
	5 
MHz
	10 MHz
	15 MHz
	20 
MHz
	

	CA_7A-40A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 7, Band 40 and Band 40 with 1 UL active in one of these bands.
2.103.27 LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28 (LTE_CA_B1_B8_B28)

UID: 660087, WID in RP-141826

Justification
Band 1, Band 8 and Band 28 are the set of “global bands” to be broadly deployed both in Region 1 and Region 3. The CA of the combination will be largely accepted and give significant benefit to a number of operators.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 8 and Band 28 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B8+B28), (B8, B1+B8+B28), (B28, B1+B8+B28).

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 8 and Band 28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-8A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· In addition, specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 8, Band 28 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B28), (B28, B8+B28)

· Use of DL channel bandwidth combinations in the table below: 

Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8 and Band 28
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-28A
	8
	
	Yes
	Yes
	Yes
	
	
	30
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 8 and Band 28 with 1 UL active in one of these bands.
2.103.27.1 Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28 (LTE_CA_B1_B8_B28-Core)

UID: 660187, WID in RP-150447

Justification
Band 1, Band 8 and Band 28 are the set of “global bands” to be broadly deployed both in Region 1 and Region 3. The CA of the combination will be largely accepted and give significant benefit to a number of operators.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 8 and Band 28 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B8+B28), (B8, B1+B8+B28), (B28, B1+B8+B28).

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 8 and Band 28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-8A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· In addition, specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 8, Band 28 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B28), (B28, B8+B28)

· Use of DL channel bandwidth combinations in the table below: 

Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8 and Band 28
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-28A
	8
	
	Yes
	Yes
	Yes
	
	
	30
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 8 and Band 28 with 1 UL active in one of these bands.
2.103.28 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7 (LTE_CA_B3_B7_B7_Bwset)

UID: 660088, WID in RP-141881

Justification
LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 7 is already included in the 3GPP specifications. Certain bandwidth combinations, today not included in the CA combination, are needed to fulfil market needs in Australia and South America. A new work item is proposed to introduce an additional bandwidth combination set for this combination.
Objective
Objective of Core part WI
The objectives of this work item are the following:
· Add bandwidth combination set as below:
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1


	
	7
	See CA_7C bandwidth combination set 2 in table below
	
	

	CA_3A-7B
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	See CA_7B bandwidth combination set 0 in table below
	
	


The fall-back required for CA_B3A-B7A is covered in WID LTE_CA_B3_B7_B28
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1


	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


The fallback CA_7B and CA_7B are covered in WID LTE_CA_B7_B7_B28
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_7B
	15
	5
	
	20
	0

	CA_7C
	15
	10, 15
	
	40
	2

	
	20
	15, 20
	
	
	


· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for the additional bandwidth combination set LTE Advanced CA of Band 3, Band 7 and Band 7
2.103.29 LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40 (LTE_CA_B1_B3_B40)

UID: 660090, WID in RP-141946

Justification
This work item presents scenarios for 3 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two band carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 3 separate bands on the downlink.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 3 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B3+B40), (B3, B1+B3+B40), (B40, B1+B3+B40)
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B1, B1+B3), (B1, B1+B40)
· (UL band, DL bands) = (B3, B1+B3), (B3, B3+B40)
· (UL band, DL bands) = (B40, B1+B40), (B40, B3+B40)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 3 and Band 40

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	3
	
	
	Yes
	Yes
	Yes 
	Yes
	
	

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 3 and Band 40 with 1 UL active in one of these bands.
2.103.29.1 Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40 (LTE_CA_B1_B3_B40-Core)

UID: 660190, WID in RP-151258

Justification
This work item presents scenarios for 3 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two band carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 3 separate bands on the downlink.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 3 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B3+B40), (B3, B1+B3+B40), (B40, B1+B3+B40)
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B1, B1+B3), (B1, B1+B40)
· (UL band, DL bands) = (B3, B1+B3), (B3, B3+B40)
· (UL band, DL bands) = (B40, B1+B40), (B40, B3+B40)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 3 and Band 40

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	3
	
	
	Yes
	Yes
	Yes 
	Yes
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 3 and Band 40 with 1 UL active in one of these bands.
2.103.30 LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40 (LTE_CA_B1_B8_B40)

UID: 660091, WID in RP-141947

Justification
This work item presents scenarios for 3 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two band carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 3 separate bands on the downlink.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 8 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B8+B40), (B8, B1+B8+B40), (B40, B1+B8+B40)
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B1, B1+B8), (B1, B1+B40)
· (UL band, DL bands) = (B8, B1+B8), (B8, B8+B40)
· (UL band, DL bands) = (B40, B1+B40), (B40, B8+B40)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 8 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-8A-40A
	1
	
	
	Yes
	Yes
	Yes 
	Yes
	50
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 3, Band 8 and Band 40 with 1 UL active in one of these bands.
2.103.30.1 Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40 (LTE_CA_B1_B8_B40-Core)

UID: 660191, WID in RP-151259

Justification
This work item presents scenarios for 3 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two band carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 3 separate bands on the downlink.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 8 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B8+B40), (B8, B1+B8+B40), (B40, B1+B8+B40)
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B1, B1+B8), (B1, B1+B40)
· (UL band, DL bands) = (B8, B1+B8), (B8, B8+B40)
· (UL band, DL bands) = (B40, B1+B40), (B40, B8+B40)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 8 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-8A-40A
	1
	
	
	Yes
	Yes
	Yes 
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Note: This CA configuration requires a new bandwidth combination set in a fallback CA configuration CA_8A-40A. A new bandwidth combination for CA_8A-40A is covered in WI LTE_CA_B3_B8_B40. 
· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 3, Band 8 and Band 40 with 1 UL active in one of these bands.
2.103.31 LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40 (LTE_CA_B3_B8_B40)

UID: 660092, WID in RP-141949

Justification
This work item presents scenarios for 3 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two band carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 3 separate bands on the downlink.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 3, Band 8 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B3, B3+B8+B40), (B8, B3+B8+B40), (B40, B3+B8+B40)
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B3, B3+B8), (B3, B3+B40)
· (UL band, DL bands) = (B8, B3+B8), (B8, B8+B40)
· (UL band, DL bands) = (B40, B3+B40), (B40, B8+B40)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 3, Band 8 and Band 40

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-8A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 3, Band 8 and Band 40 with 1 UL active in one of these bands.
2.103.31.1 Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40 (LTE_CA_B3_B8_B40-Core)

UID: 660192, WID in RP-151261

Justification
This work item presents scenarios for 3 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two band carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 3 separate bands on the downlink.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 3, Band 8 and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B3, B3+B8+B40), (B8, B3+B8+B40), (B40, B3+B8+B40)
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be included and specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (UL band, DL bands) = (B3, B3+B8), (B3, B3+B40)
· (UL band, DL bands) = (B8, B3+B8), (B8, B8+B40)
· (UL band, DL bands) = (B40, B3+B40), (B40, B8+B40)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 3, Band 8 and Band 40

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-8A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


In order to support the fallback operation, a new bandwidth combination set 1 shall be specified for 2DL CA, which is a part of this WI. It is noted that the set 0 is already specified in Rel-12.
Table 2: Information on newly proposed bandwidth combination set in a 2DL fallback CA.

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-40A
	8
	
	
	Yes
	Yes
	
	
	30
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	Yes
	Yes
	Yes
	
	
	30
	1

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 3, Band 8 and Band 40 with 1 UL active in one of these bands.
2.103.32 LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8 (LTE_CA_B3_B7_B8)

UID: 660093, WID in RP-142013

Justification
In the RAN4 work on carrier aggregation, generic inter-band cases have been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of the RF performance are band-specific and require evaluation for the actual band combination intended for deployment. In order to meet market demands for increasing aggregate bandwidths in regions where Band 3, Band 7 and Band 8 are deployed, it is proposed to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band 3, Band 7 and Band 8 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 3 and Band 7 and Band 8 under the following conditions:

- use of 1 CC for UL and 3 CCs for DL with the band combinations below:

- (UL band, DL bands) = (B3, B3 + B7 + B8), (B7, B3 + B7 + B8), (B8, B3 + B7 + B8),

- use of the DL channel bandwidth combinations in the table below including one subset with 40 MHz aggregated bandwidth supported by UE Category 6:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-7A-8A
	3
	
	
	Yes
	Yes
	Yes
	
	40
	0

	
	7
	
	
	
	Yes
	Yes
	
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	


· specification of an additional bandwidth combination set for each fall-back configuration CA_3A-8A (set 3) and CA_7A-8A (set 1) according to the table below (CA_3A-7A unchanged but shown for completeness):
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	3

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-8A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	30
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	


· conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

· add the performance requirements for the 3DL band combination in the relevant specifications.
2.103.33 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28 (LTE_CA_B1_B3_B28)

UID: 660094, WID in RP-142038

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 1, Band 3 and Band 28.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core requirements in RAN4 specifications for three (3) band (DL) carrier aggregations 
The following table represents the BW that shall be specified and supported

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B1-B3-B28
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


UL carrier shall be supported in each of the 3 bands being aggregated.

· Add performance requirements in RAN4 specifications 

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 3 and Band 28 with 1 UL active in one of these bands.
2.103.33.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28 (LTE_CA_B1_B3_B28-Core)

UID: 660194, WID in RP-150719

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 1, Band 3 and Band 28.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core requirements in RAN4 specifications for three (3) band (DL) carrier aggregations 
The following table represents the BW that shall be specified and supported

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B1-B3-B28
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


UL carrier shall be supported in each of the 3 bands being aggregated.

· Add performance requirements in RAN4 specifications 

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 3 and Band 28 with 1 UL active in one of these bands.
2.103.34 LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28 (LTE_CA_B3_B8_B28)

UID: 660095, WID in RP-142193

Justification
Band 3, Band 8 and Band 28 are the set of “global bands” to be broadly deployed both in Region 1 and Region 3. The CA of the combination will be largely accepted and give significant benefit to a number of operators.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 3, Band 8 and Band 28 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B3, B3+B8+B28), (B8, B3+B8+B28), (B28, B3+B8+B28)
· The fall-back 2DL CA of B8 and B28 is not part of this WI but covered in REL-13 WI LTE_CA_B1_B8_B28. 
· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 3, Band 8 and Band 28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-8A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
Add conformance tests in RAN5 specifications (to follow)..
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 3, Band 8 and Band 28 with 1 UL active in one of these bands.
2.103.35 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42 (LTE_CA_B8_B42_B42)

UID: 660096, WID in RP-142194

Justification
In Japan, it is expected that 3.5GHz allocation be concluded within the year and more than one CC be allocated per operator. We propose this work item to start RAN4 work on the potential band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 8, Band 42 and Band 42.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 8, Band 42 and Band 42 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B42+B42), (B42, B8+B42+B42)

· Use of DL channel bandwidth combinations in the table below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8, Band 42 and Band 42
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-42C
	8
	Yes
	Yes
	Yes
	Yes
	
	
	50
	0

	
	42
	See Table. 2 below
	
	


Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Band 42C (from TS36.101, v12.5.0)
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	
	40
	0

	
	20
	5, 10, 15
	
	
	


· In addition, specify the corresponding band-combination specific RF requirements for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 8, Band 42 constituting above LTE Advanced 3 Band Carrier Aggregation under the following conditions:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B8, B8+B42), (B42, B8+B42)

· Use of DL channel bandwidth combinations in the table below: 

Table-3: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 8 and Band 42
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth
combination
set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_8A-42A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
Add conformance tests in RAN5 specifications (to follow).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 8, Band 42 and Band 42 with 1 UL active in one of these bands.
2.103.36 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40 (LTE_CA_B28_B40_B40)

UID: 660097, WID in RP-142206

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation to meet the market demands for the aggregated downlink bandwidth. A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of CA_28A-40C.
Note: The 2DL/1UL FDD-TDD CA scenario CA_28A-40A is covered in this WI.

Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of CA_28A-40C
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· CA_40C bandwidth combination set 1
· CA_28A-40A
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_28A-40C
	28
	
	
	Yes
	Yes
	Yes
	
	50
	0

	
	40
	See CA_40C Bandwidth Combination Set 1 in the table below
	
	


UL carrier shall be supported in each of the 3 carriers being aggregated.
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_40C
	10, 15
	20
	40
	1

	
	15
	15
	
	

	
	20
	10, 15, 20
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 2DL/1UL CA scenario CA_28A-40A has not been included in other WIDs and is therefore covered in this WI. 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_28A-40A
	28
	
	
	Yes
	Yes
	Yes
	
	30
	0

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


UL carrier shall be supported in each of the 2 bands being aggregated.
RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of CA_28A-40A and CA_28A-40C.
2.103.36.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40 (LTE_CA_B28_B40_B40-Core)

UID: 660197, WID in RP-150676

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation to meet the market demands for the aggregated downlink bandwidth. A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of CA_28A-40C.
Note: The 2DL/1UL FDD-TDD CA scenario CA_28A-40A is covered in this WI.

Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of CA_28A-40C
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· CA_40C bandwidth combination set 1
· CA_28A-40A
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_28A-40C
	28
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	40
	See CA_40C Bandwidth Combination Set 1 in the table below
	
	


UL carrier shall be supported in each of the 3 carriers being aggregated.
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_40C
	10, 15
	20
	40
	1

	
	15
	15
	
	

	
	20
	10, 15, 20
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 2DL/1UL CA scenario CA_28A-40A has not been included in other WIDs and is therefore covered in this WI. 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_28A-40A
	28
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


UL carrier shall be supported in each of the 2 bands being aggregated.
RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of CA_28A-40A and CA_28A-40C.

2.103.37 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40 (LTE_CA_B3_B40_B40)

UID: 660098, WID in RP-142207

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation to meet the market demands for the aggregated downlink bandwidth. A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of CA_3A-40C.
Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of CA_3A-40C
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· CA_40C bandwidth combination set 1
· CA_3A-40A bandwidth combination set 0
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-40C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	40
	See CA_40C Bandwidth Combination Set 1 in the table below
	
	


UL carrier shall be supported in each of the 3 carriers being aggregated.
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_40C
	10, 15
	20
	40
	1

	
	15
	15
	
	

	
	20
	10, 15, 20
	
	


For the fallback mode 2DL/1UL CA_3A-40A, the following table shows the bandwidth combination set 0.

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of CA_3A-40C.
2.103.37.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40 (LTE_CA_B3_B40_B40-Core)

UID: 660198, WID in RP-151071

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation to meet the market demands for the aggregated downlink bandwidth. A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of CA_3A-40C.
Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of CA_3A-40C
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· CA_40C bandwidth combination set 1
· CA_3A-40A bandwidth combination set 0
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-40C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	40
	See CA_40C Bandwidth Combination Set 1 in the table below
	
	


UL carrier shall be supported in each of the 3 carriers being aggregated.
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_40C
	10, 15
	20
	40
	1

	
	15
	15
	
	

	
	20
	10, 15, 20
	
	


For the fallback mode 2DL/1UL CA_3A-40A, the following table shows the bandwidth combination set 0.

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of CA_3A-40C.
2.103.38 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28 (LTE_CA_B1_B7_B28)

UID: 660099, WID in RP-142208

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 1, Band 7 and Band 28.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 1, Band 7 and Band 28
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (2DL/1UL) of Band 1 and Band 7 
· (2DL/1UL) of Band 1 and Band 28 
· (2DL/1UL) of Band 7 and Band 28 
· Use of DL channel bandwidth combinations in the table below: 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0



	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	
	
	


UL carrier shall be supported in each of the 3 bands being aggregated.

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 7 and Band 28 with 1 UL active in one of these bands.
2.103.38.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28 (LTE_CA_B1_B7_B28-Core)

UID: 660199, WID in RP-150234

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 1, Band 7 and Band 28.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 1, Band 7 and Band 28
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (2DL/1UL) of Band 1 and Band 7 
· (2DL/1UL) of Band 1 and Band 28 
· (2DL/1UL) of Band 7 and Band 28 
· Use of DL channel bandwidth combinations in the table below: 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0



	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	
	
	


UL carrier shall be supported in each of the 3 bands being aggregated.

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 7 and Band 28 with 1 UL active in one of these bands.
2.103.39 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7 (LTE_CA_B1_B3_B7)

UID: 661000, WID in RP-142209

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 1, Band 3 and Band 7.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 1, Band 3 and Band 7
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (2DL/1UL) of Band 1 and Band 3 
· (2DL/1UL) of Band 1 and Band 7 
· (2DL/1UL) of Band 3 and Band 7 
· Use of DL channel bandwidth combinations in the table below: 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


UL carrier shall be supported in each of the 3 bands being aggregated.

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 3 and Band 7 with 1 UL active in one of these bands.
2.103.40 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5 (LTE_CA_B3_B3_B5)

UID: 661001, WID in RP-142238

Justification
In order to meet market demands, this work item presents a scenario of two band downlink with 3 component carriers, single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band, intra-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 3, Band 3 and Band 5.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core requirements in RAN4 specifications for three (3) band (DL) carrier aggregations 
The following table represents the BW that shall be specified and supported

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-5A
	3
	See CA_3C in Table 5.6A.1-1 in TS 36.101
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	


UL carrier shall be supported in each of the 3 component carriers being aggregated.

· Add performance requirements in RAN4 specifications 

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 3, Band 3 and Band 5 with 1 UL active in one of these bands.
2.103.41 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28 (LTE_CA_B3_B7_B28)

UID: 661002, WID in RP-142244

Justification
In the current 3GPP specifications, 3DL/1UL inter-band CA feature is included. Some of the RF requirements require specific treatment for each band combination. A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 28 to address deployment needs in Australia and South America.
Objective
Objective of Core part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 3, Band 7 and Band 28 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B3 or B7 or B28, B3+B7+B28)
· Use of DL channel bandwidth combinations in the table below:
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· UL carrier shall be supported in each of the 3 bands being aggregated.

· Include the 2DL fall-back modes

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1



	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-28A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


.
· UL carrier shall be supported in each of the 2 bands being aggregated.

· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date
· Consider co-existence to allow for this CA combination in Australia

This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 3band CA of Band 3, Band 7 and Band 28
2.103.42 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30 (LTE_CA_B2_B2_B12_B30)

UID: 661003, WID in RP-142198

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	DL Band #4
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)
	UL Band #4

(carrier BW)

	2+2+12+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	12

(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	12
 (5,10)
	30

(5,10)


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
Table 4-2 Interband (Contigious) 3 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)

	2+2+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	30
 (5,10)


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5). Band 2 is to be considered for contiguous use.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.42.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30 (LTE_CA_B2_B2_B12_B30-Core)

UID: 661103, WID in RP-150449

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2C-12A-30A
	2
	See CA_2C in TS 36.101 table 5.6A.1-1
	60
	0



	
	2
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
· Table 4-2 Interband (Contigious) 3 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	CA_2C_12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5). Band 2 is to be considered for contiguous use.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.43 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30 (LTE_CA_B2_B2_B5_B30)

UID: 661004, WID in RP-142199

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	DL Band #4
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)
	UL Band #4

(carrier BW)

	2+2+5+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	5

(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	5
 (5,10)
	30

(5,10)


· In this 4 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 2 carrier DL/Single UL scenario:
Table 4-2 Interband (Contiguous) 3 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)

	2+2+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	30
 (5,10)


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5). Band 2 is to be considered for contiguous use.
· RAN5 Test scenarios should be considered.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.43.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30 (LTE_CA_B2_B2_B5_B30-Core)

UID: 661104, WID in RP-150448

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_ 2C-5A-30A

	2
	See CA_2C in TS 36.101 table 5.6A.1-1
	60
	0



	
	2
	
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


· In this 4 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 2 carrier DL/Single UL scenario:
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 4-2 Interband (Contiguous) 2 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	CA_2C_5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5). Band 2 is to be considered for contiguous use.
· RAN5 Test scenarios should be considered.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.44 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30 (LTE_CA_B2_B2_B29_B30)

UID: 661005, WID in RP-142200

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	DL Band #4
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)
	UL Band #4

(carrier BW)

	2+2+29+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	29

(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20and )
	29
N/A
	30

(5,10)


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
Table 4-2 Interband (Contigious) 3 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)

	2+2+30
	2
(5,10,15,20)
	2
(5,10,15,20)
	30
 (5,10)
	2
(5,10,15,20)
	2
(5,10,15,20)
	30
 (5,10)


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5). Band 2 is to be considered for contiguous use.

· RAN5 Test scenarios should be considered.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.44.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30 (LTE_CA_B2_B2_B29_B30-Core)

UID: 661105, WID in RP-150450

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2C-29A-30A

	2
	See TS 36.101 CA_2C in table 5.6A.1-1
	60
	0



	
	2
	
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
Table 4-2 Interband (Contigious) 3 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2C -30A

	2
	See TS 36.101 CA_2C in table 5.6A.1-1

	50
	0



	
	2
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5). Band 2 is to be considered for contiguous use.

· RAN5 Test scenarios should be considered.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.45 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30 (LTE_CA_B2_B4_B12_B30)

UID: 661006, WID in RP-142201

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-H-H-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(Carrier BW)
	DL BAND #2

(Carrier BW)
	DL BAND #3

(Carrier BW))
	DL Band #4

(Carrier BW)
	UL BAND #1

(Carrier BW)
	UL BAND #2

(Carrier BW)
	UL BAND #3

(Carrier BW)
	UL Band #4

(Carrier BW)

	2+4+12+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	12

(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	12
 (5,10)
	30

(5,10)


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
Table 4-2 Interband (Contiguous) 3 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)

	2+4+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	30
 (5,10)


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.45.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30 (LTE_CA_B2_B4_B12_B30-Core)

UID: 661106, WID in RP-150452

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-H-H-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B2_B4_B12_B30
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
Table 4-2 Interband (Contiguous) 3 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B2_B4_B30
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.46 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30 (LTE_CA_B2_B4_B5_B30)

UID: 661007, WID in RP-142202

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-L-H-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(Carrier BW)
	DL BAND #2

(Carrier BW)
	DL BAND #3

(Carrier BW))
	DL Band #4

(Carrier BW)
	UL BAND #1

(Carrier BW)
	UL BAND #2

(Carrier BW)
	UL BAND #3

(Carrier BW)
	UL Band #4

(Carrier BW)

	2+4+12+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	5

(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	5
 (5,10)
	30

(5,10)


Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.46.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30 (LTE_CA_B2_B4_B5_B30-Core)

UID: 661107, WID in RP-150451

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-L-H-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B2_B4_B5_B30
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.47 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30 (LTE_CA_B2_B4_B29_B30)

UID: 661008, WID in RP-142203

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	DL Band #4
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)
	UL Band #4

(carrier BW)

	2+2+29+30
	2
(5,10,15,20)
	4
(5,10,15,20)
	29

(5,10)
	30
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	29
N/A
	30

(5,10)


· In this 4 carrier aggregation WID, it is understood that the 3 carrier and 2 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3 carrier DL/Single UL scenario:
Table 4-2 Interband (Contigious) 3 Band CA Scenario (single uplink)

	CA Scenario


	DL BAND #1

(carrier BW)
	DL BAND #2

(carrier BW)
	DL BAND #3

(carrier BW)
	UL BAND #1

(carrier BW)
	UL BAND #2

(carrier BW)
	UL BAND #3

(carrier BW)

	2+4+29
	2
(5,10,15,20)
	4
(5,10,15,20)
	29
 (5,10)
	2
(5,10,15,20)
	4
(5,10,15,20)
	29
 N/A

	2+4+30
	2

(5,10,15,20)
	4

(5,10,15,20)
	30

(5,10)
	2

(5,10,15,20)
	4

(5,10,15,20)
	30

(5,10)


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).
· RAN5 Test scenarios should be considered.
Objective of Performance part WI
Appropriate performance specifications will be updated.
Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30 (LTE_CA_B2_B4_B29_B30-Core)

UID: 661108, WID in RP-150453

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the L-M-H 3 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B2_B4_B29_B30
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


Note: All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).
· RAN5 Test scenarios should be considered.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.48 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41 (LTE_CA_B25_B41_B41_B41)

UID: 661009, WID in RP-142204

Justification
The requirements for generic joint TDD and FDD operation including carrier aggregation have been completed. This work item aggregates FDD (Band 25) and TDD (Band 41) downlink in order to make optimal usage of available spectrum. The aggregation is between one FDD channel in Band 25 and three contiguously aggregated TDD channels in Band 41.

Objective
Objective of the Core Part
The objectives of this work item are as following:

· Specify the RF requirements for inter-band downlink CA scenarios in band 25 and Band 41. The work item contains objectives for CA_25A-41D. The primary carrier (PCC) will be Band 25.
· This CA combination will use 1 CC for UL and 4 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B25, B25 + B41)
· Define the supported bandwidth combinations and relevant requirements for CA_25A-41D.

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	5
	10
	15
	20
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	
	
	MHz
	MHz
	MHz
	MHz
	
	

	CA_25A-41D
	25
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	CA_41D
	Table 5.6A.1-1
	
	


· The outcome of the technical discussion for this WI is reflected in TR 36.85x. 
Objective of the Performance Part
The objectives of this work item are the following:

Specify the performance requirements for carrier aggregation of CA_25A-41D in the relevant RAN4 specifications.
2.103.49  LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13 (LTE_CA_2UL_R13-A1)

UID: 661010, WID in RP-141935

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC's. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes 

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A4 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.

The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	-
	
	

	
	1
	
	
	Yes
	Yes
	-
	-
	20
	1

	
	18
	
	
	Yes
	Yes
	-
	-
	
	

	CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	-
	
	

	
	1
	
	
	Yes
	Yes
	-
	-
	20
	1

	
	26
	
	
	Yes
	Yes
	-
	-
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.49.1 Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13 (LTE_CA_2UL_R13-A1-Core)

UID: 661110, WID in RP-150678

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC's. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes for FDD-FDD and TDD-TDD band combinations

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A1 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.

The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	-
	
	

	
	1
	
	
	Yes
	Yes
	-
	-
	20
	1

	
	18
	
	
	Yes
	Yes
	-
	-
	
	

	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.50  LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13 (LTE_CA_2UL_R13-A2)

UID: 661011, WID in RP-141975

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC's. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes 

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A2 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.

The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_xA-yA
	
	
	
	
	
	
	
	
	0

	
	
	
	
	
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.50.1 Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13 (LTE_CA_2UL_R13-A2-Core)

UID: 661111, WID in RP-150408

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC's. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes for FDD-FDD and TDD-TDD band combinations.

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A2 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.

The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_xA-yA
	
	
	
	
	
	
	
	
	0

	
	
	
	
	
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.51  LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13 (LTE_CA_2UL_R13-A3)

UID: 661012, WID in RP-142010

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC's. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes 

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A4 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.

The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_18A-28A
	18
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_xA-yA
	
	
	
	
	
	
	
	
	0

	
	
	
	
	
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.51.1 Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13 (LTE_CA_2UL_R13-A3-Core)

UID: 661112, WID in RP-150409

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC's. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes for FDD-FDD and TDD-TDD band combinations 

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A3 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.

The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_18A-28A
	18
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_xA-yA
	
	
	
	
	
	
	
	
	0

	
	
	
	
	
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.52  LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL (LTE_CA_NC_B41_4DL)

UID: 661013, WID in RP-142022

Justification
Downlink data demands from consumers continue to challenge available bandwidths even with new Rel-12 CA combinations that deliver up to 60MHz of aggregated bandwidth. In order to deliver higher bandwidths to consumers, this WI will aggregate 4 total downlink carriers for up to 80 MHz bandwidth, by aggregating two sub-blocks consisting of previously-developed aggregated components to form CA_41C-41C, CA_41A-41D, and CA_41D-41A where ‘A’, ‘C’, and ‘D’ are contiguous components defined in 36.101 Table 5.6A-1 CA bandwidth classes and corresponding nominal guard bands. This WI will consist of two sub-blocks with a single sub-block gap for all combinations.

Objective
Objective of the Core Part
The objectives of this work item are as following:

· Specify the RF requirements for intra-band non-contiguous 4-CC downlink CA scenarios in Band 41, aggregating two sub-blocks of previously defined CA combinations to form CA_41C-41C, CA_41A-41D, and CA_41D-41A. The components are as defined in 36.101 Table 5.6A-1, CA bandwidth classes and corresponding nominal guard bands, as follows:
· CA_41A: Band 41 CA bandwidth class A (single component carrier)
· CA_41C: Band 41 CA bandwidth class C (two contiguous component carriers)
· CA_41D: Band 41 CA bandwidth class D (three contiguous component carriers)
· The downlink CA combinations in this WI can be paired with UL Band 41 (single UL) or CA_41C (dual UL). 
· Define the supported bandwidth combinations and relevant requirements for CA_41C-41C, CA_41A-41D, and CA_41D-41A.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_41C-41C
	See Table 5.6A.1-1
	See Table 5.6A.1-1
	80
	0

	CA_41A-41D
	5, 10, 15, 20
	See Table 5.6A.1-1
	80
	0

	CA_41D-41A
	See Table 5.6A.1-1
	5, 10, 15, 20
	80
	0


· The outcome of the technical discussion for this WI is reflected in TR 36.833-x-yz for intra-band non-contiguous 4DL CA in Band 41 WI. 
Objective of the Performance Part
The objectives of this work item are the following:

Specify the performance requirements carrier aggregation of CA_41A-41D, CA_41D-41A, and CA_41C-41C in the relevant RAN4 specifications.
2.103.53 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42 (LTE_CA_B1_B3_B42)

UID: 670065, WID in RP-150121

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-42A
	LTE_CA_B1_B3,

LTE_CA_B1_B42,

LTE_CA_B3_B42
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note 1: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on constituent CA configurations for fallback
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A
	LTE_CA_B1_B3
(620018)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-42A
	LTE_CA_B1_B42_B42

(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_3A-42A
	LTE_CA_B3_B42_B42

(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.53.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42 (LTE_CA_B1_B3_B42-Core)

UID: 670165, WID in RP-150641

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-42A
	LTE_CA_B1_B3,

LTE_CA_B1_B42,

LTE_CA_B3_B42
	1
	TBD
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	TBD
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	42
	TBD
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for the constituent CA configurations such as CA_1A-3A, CA_1A-42A and CA_3A-42A. 


Table 2: Information on constituent CA configurations for fallback
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A
	LTE_CA_B1_B3
(620018)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-42A
	LTE_CA_B1_B42_B42

(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_3A-42A
	LTE_CA_B3_B42_B42

(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.54 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42 (LTE_CA_B1_B19_B42)

UID: 670066, WID in RP-150122

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-42A
	LTE_CA_B1_B19,

LTE_CA_B1_B42,

LTE_CA_B19_B42
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note 1: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on constituent CA configurations for fallback
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A
	LTE_CA_B1_B19
(540022)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-42A
	LTE_CA_B1_B42_B42

(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_19A-42A
	LTE_CA_B19_B42_B42

(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.54.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42 (LTE_CA_B1_B19_B42-Core)

UID: 670166, WID in RP-150642

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-42A
	LTE_CA_B1_B19,

LTE_CA_B1_B42,

LTE_CA_B19_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 2DL/1UL CA.


Table 2: Information on constituent CA configurations for fallback
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A
	LTE_CA_B1_B19
(540022)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-42A
	LTE_CA_B1_B42_B42

(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_19A-42A
	LTE_CA_B19_B42_B42

(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.55 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42 (LTE_CA_B1_B21_B42)

UID: 670067, WID in RP-150123

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-21A-42A
	LTE_CA_B1_B21,

LTE_CA_B1_B42,

LTE_CA_B21_B42
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note 1: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on constituent CA configurations for fallback

	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-21A
	LTE_CA_B1_B21

(540023)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-42A
	LTE_CA_B1_B42_B42

(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_21A-42A
	LTE_CA_B21_B42_B42

(660085)
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.

It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.55.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42 (LTE_CA_B1_B21_B42-Core)

UID: 670167, WID in RP-150643

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-21A-42A
	LTE_CA_B1_B21,

LTE_CA_B1_B42,

LTE_CA_B21_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 2DL/1UL CA.


Table 2: Information on constituent CA configurations for fallback

	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-21A
	LTE_CA_B1_B21

(540023)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-42A
	LTE_CA_B1_B42_B42

(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_21A-42A
	LTE_CA_B21_B42_B42

(660085)
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.

It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.56 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42 (LTE_CA_B3_B19_B42)

UID: 670068, WID in RP-150124

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-19A-42A
	LTE_CA_B3_B19,

LTE_CA_B3_B42,

LTE_CA_B19_B42
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note 1: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on constituent CA configurations for fallback

	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-19A
	LTE_CA_B3_B19

(570014)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-42A
	LTE_CA_B3_B42_B42

(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_19A-42A
	LTE_CA_B19_B42_B42

(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.

It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.56.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42 (LTE_CA_B3_B19_B42-Core)

UID: 670168, WID in RP-150644

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-19A-42A
	LTE_CA_B3_B19,

LTE_CA_B3_B42,

LTE_CA_B19_B42
	3
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 2DL/1UL CA.


Table 2: Information on constituent CA configurations for fallback

	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-19A
	LTE_CA_B3_B19

(570014)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-42A
	LTE_CA_B3_B42_B42

(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_19A-42A
	LTE_CA_B19_B42_B42

(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.

It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.57 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42 (LTE_CA_B19_B21_B42)

UID: 670069, WID in RP-150125

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_19A-21A-42A
	LTE_CA_B19_B21,

LTE_CA_B19_B42,

LTE_CA_B21_B42
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note 1: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on constituent CA configurations for fallback

	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_19A-21A
	LTE_CA_B19_B21

(590024)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	CA_19A-42A
	LTE_CA_B19_B42_B42

(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_21A-42A
	LTE_CA_B21_B42_B42

(660085)
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.

It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.57.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42 (LTE_CA_B19_B21_B42-Core)

UID: 670169, WID in RP-150645

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_19A-21A-42A
	LTE_CA_B19_B21,

LTE_CA_B19_B42,

LTE_CA_B21_B42
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 2DL/1UL CA.


Table 2: Information on constituent CA configurations for fallback

	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_19A-21A
	LTE_CA_B19_B21

(590024)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	CA_19A-42A
	LTE_CA_B19_B42_B42

(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_21A-42A
	LTE_CA_B21_B42_B42

(660085)
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.

It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.58 Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7 (LTE_CA_B4_B4_B7_BWset)

UID: 670070, WID in RP-150429

Justification
LTE Advanced 3 Band Carrier Aggregation has been specified by 3GPP for Band 4, Band 4, and Band 7. Certain bandwidth combinations, today not included in the CA combination, are needed to fulfil market needs in Canada. A new WID is proposed to add an additional bandwidth combination set as described below in the objective section.
Objective
Objective of the Core Part
The objectives of this work item are the following:

· Add Bandwidth Combination Set 1 as described in the table below for LTE Advanced 3 Band Carrier Aggregation: 

· (3DL/1UL) of Band 4, Band 4 and Band 7
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_4A-4A-7A
	4
	
	
	Yes
	Yes
	
	
	40
	0



	
	4
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-4A-7A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Develop the additional performance requirements for this band combination in the relevant specifications.
Please note that all 2 Band Carrier Aggregation (2DL/1UL) fall-back configurations in this 3 Band Carrier Aggregation (3DL/1UL) combination which do not already include this Bandwidth Combination Set should also be specified:
(2DL/1UL) of Band 4 and Band 4 (included in UID 560016)
(2DL/1UL) of Band 4 and Band 7 (not previously standardized but included in WI proposal RP-150430 (New WI: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12)
Objective of the Performance Part
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for the additional bandwidth combination set LTE Advanced CA of Band 4, Band 4 and Band 7
2.103.59 Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12 (LTE_CA_B4_B7_B12_BWset)

UID: 670071, WID in RP-150430

Justification
LTE Advanced 3 Band Carrier Aggregation has been specified by 3GPP for Band 4, Band7, and Band 12. Certain bandwidth combinations, today not included in the CA combination, are needed to fulfil market needs in Canada. A new WID is proposed to add an additional bandwidth combination set as described below in the objective section.
Objective
Objective of the Core Part
The objectives of this work item are the following:

· Add Bandwidth Combination Set 1 as described in the table below for LTE Advanced 3 Band Carrier Aggregation: 

· (3DL/1UL) of Band 4, Band 7 and Band 12
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) fall-back configurations in this 3 Band Carrier Aggregation (3DL/1UL) combination which do not already include this Bandwidth Combination Set shall also be specified:
· (2DL/1UL) of Band 4 and Band 7 (not previously standardized)
· (2DL/1UL) of Band 4 and Band 12 (included in UID 630035)

· (2DL/1UL) of Band 7 and Band 12 (included in UID 640023)
Note: The 2DL/1UL CA scenario B4_B7 is covered in this WI.
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_4A-7A-12A
	4
	
	
	Yes
	Yes
	
	
	40
	0



	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1



	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
· The 2-carrier fall-back combination, B4-B7 does not already support the requested bandwidth
· For this reason, the constituent 2DL/1UL CA scenario B4-B7 also requires a new bandwidth combination set, described as Bandwidth Combination Set 1, in the following table:

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_4A-7A
	4
	
	
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-7A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Objective of the Performance Part
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for the additional bandwidth combination set LTE Advanced CA of Band 4, Band 7 and Band 12
2.103.60 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12 (LTE_CA_B2_B7_B12)

UID: 670072, WID in RP-150431

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. Two band carrier aggregation has been a successful means to provide wider aggregated bandwidth. However, there are still market demands that require even wider aggregated bandwidth. In order to meet such demands, 3DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12. 
Note: The 2DL/1UL CA scenario B2_B7 is covered in this WI.

Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 2, Band 7 and Band 12
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (2DL/1UL) of Band 2 and Band 7 (not previously standardized)
· (2DL/1UL) of Band 2 and Band 12 (UID 580034)

· (2DL/1UL) of Band 7 and Band 12 (UID 640023)
Note: The 2DL/1UL CA scenario B2_B7 is covered in this WI.

· Use of DL channel bandwidth combinations in the table below: 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-7A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0



	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.

· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 2DL/1UL CA scenario B7-B12 has not been included in other WIDs and is therefore covered in this WI. 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-7A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 3band CA of Band 2, Band 7 and Band 12.
2.103.61 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7 (LTE_CA_B2_B4_B7)

UID: 670073, WID in RP-150432

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. Two band carrier aggregation has been a successful means to provide wider aggregated bandwidth. However, there are still market demands that require even wider aggregated bandwidth. In order to meet such demands, 3DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7. 
Note: The 2DL/1UL CA scenario B2-B7 is covered in WI Proposal RP-150431 (New WI: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12) .
Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 2, Band 4 and Band 7
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

· (2DL/1UL) of Band 2 and Band 4 (UID 560017)
· (2DL/1UL) of Band 2 and Band 7 (not previously standardized, part of WI proposal RP-150431 ( New WI: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12))

· (2DL/1UL) of Band 4 and Band 7 (UID 530027)
· Use of DL channel bandwidth combinations in the table below: 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-4A-7A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 3band CA of Band 2, Band 4 and Band 7
2.103.62 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38 (LTE_CA_B7_B20_B38)

UID: 670074, WID in RP-150433

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band FDD and TDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work to specify the band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 7, Band 20 and Band 38, as well as the combination of Band 20 + Band 38.
The 2DL CA combination of Band 7+38 is not proposed to be added as part of this work item because feedback was received that suggested that this is currently not considered feasible to implement.
The 2DL CA combination for B7+B20 is already included in Rel-11 specifications, so does not need to be specified as part of this work.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core RF requirements for three (3) band (DL) carrier aggregation and 1UL band for B7+B20+B38.
· The following table represents the bandwidth combination set that shall be specified:

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B7A-B20A-B38A
	7
	
	
	
	Yes
	Yes
	Yes
	60
	0



	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· The UL carrier (Pcell) shall be specified only for Band 20 in this combination.

· Specify core RF requirements for the following 2-band DL carrier aggregation and 1 UL band for the combination B20+B38.

· The following table represents the bandwidth combination set that shall be specified:

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_20A-38A
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· The UL carrier (Pcell) shall be specified in all bands for this combination.
· For the UE supporting the B7+B20+B38 DL CA combination:

· Specify that the B20+B38 DL CA combination and bandwidth combination set 1 of the existing B7+B20 DL CA combination shall be supported by the UE.
NOTE 1:
BS transmitter spurious emissions limits for co-existence and co-location do not apply for the 10 MHz frequency range immediately outside the supported downlink operating bands, according to current 3GPP specifications.
NOTE 2:
The requirement for mandatory support of Pcell by the UE in all bands of supported 2DL CA combination subsets B20+B38 and B7+B20 is intended to be added at RAN#68.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for:

· DL inter-band CA of Band 7, Band 20 and Band 38 with 1 UL active in Band 20
· DL inter-band CA of Band 20 and Band 38 with 1 UL active in Band 20 or Band 38.
2.103.63 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12 (LTE_CA_B2_B4_B4_B12)

UID: 670075, WID in RP-150073

Justification
This WID presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. Due to market needs, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing additional bandwidth in some cases. However, there are still unmet market needs, which require even higher bandwidth. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-4A-4A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-4A-4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	CA_4A-4A
	See 36.101 V12.6.0 table 5.6A.1-3
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.63.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12 (LTE_CA_B2_B4_B4_B12-Core)

UID: 670175, WID in RP-150660

Justification
This WID presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. Due to market needs, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing additional bandwidth in some cases. However, there are still unmet market needs, which require even higher bandwidth. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-4A-4A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-4A-4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	CA_4A-4A
	See 36.101 V12.6.0 table 5.6A.1-3
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.64 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12 (LTE_CA_B2_B2_B4_B12)

UID: 670076, WID in RP-150074

Justification
This WID presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. Due to market needs, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing additional bandwidth in some cases. However, there are still unmet market needs, which require even higher bandwidth. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 

Table 4.1-1: CA_2A-2A-4A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-4A-12A
	CA_2A-2A
	See 36.101 V12.6.0 table 5.6A.1-3
	70
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3DL/1UL carrier aggregation scenario as in Table 4.1-2.
Table 4.1-2: CA_2A-2A-4A Bandwidth Combinations
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-4A
	CA_2A-2A
	See 36.101 V12.6.0 table 5.6A.1-3
	60
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.64.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12 (LTE_CA_B2_B2_B4_B12-Core)

UID: 670176, WID in RP-150659

Justification
This WID presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. Due to market needs, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing additional bandwidth in some cases. However, there are still unmet market needs, which require even higher bandwidth. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 

Table 4.1-1: CA_2A-2A-4A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-4A-12A
	CA_2A-2A
	See 36.101 V12.6.0 table 5.6A.1-3
	70
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following 3DL/1UL carrier aggregation scenario as in Table 4.1-2.
Table 4.1-2: CA_2A-2A-4A Bandwidth Combinations
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-4A
	CA_2A-2A
	See 36.101 V12.6.0 table 5.6A.1-3
	60
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.65 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4 (LTE_CA_B2_B2_B4_B4)

UID: 670077, WID in RP-150075

Justification
This WID presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. Due to market needs, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing additional bandwidth in some cases. However, there are still unmet market needs, which require even higher bandwidth. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 

Table 4.1-1: CA_2A-2A-4A-4A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-4A-4A
	CA_2A-2A
	See 36.101 V12.6.0 table 5.6A.1-3
	80
	0

	
	CA_4A-4A
	See 36.101 V12.6.0 table 5.6A.1-3
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.65.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4 (LTE_CA_B2_B2_B4_B4-Core)

UID: 670177, WID in RP-150658

Justification
This WID presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. Due to market needs, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing additional bandwidth in some cases. However, there are still unmet market needs, which require even higher bandwidth. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 

Table 4.1-1: CA_2A-2A-4A-4A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-2A-4A-4A
	CA_2A-2A
	See 36.101 V12.6.0 table 5.6A.1-3
	80
	0

	
	CA_4A-4A
	See 36.101 V12.6.0 table 5.6A.1-3
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.66 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40 (LTE_CA_B1_B3_B5_B40)

UID: 670078, WID in RP-150434

Justification
In the RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of the RF performance are band-specific and require evaluation for the actual band combination intended for deployment. In order to meet market demands for increasing aggregate bandwidths in regions where Band 1, Band 3, Band 5 and Band 40 are deployed, it is proposed to start RAN4 work on inter-band carrier aggregation (4DL/1UL) of Band1, Band 3, Band 5 and Band 40 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 1, Band 3, Band 5 and Band 40 under the following conditions:

- use of 1 CC for UL and 4CCs for DL with the band combinations below:

- (UL band, DL bands) = (B1, B1 + B3 + B5 + B40), (B3, B1 + B3 + B5 + B40), (B5, B1 + B3 + B5 + B40), (B40, B1 + B3 + B5 + B40),
- use of the DL channel bandwidth combinations in the table below
	Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 3, Band 5 and Band 40E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-5A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· In this 4DL/1UL carrier aggregation WID, it is understood that all possible 3DL/1UL fall back scenarios which is not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following two 3DL/ 1UL fall back scenarios.
· Specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 1, Band 5 and Band 40 under the following conditions:

·  use of 1 CC for UL and 3 CCs for DL with the band combinations below:

- (UL band, DL bands) = (B1, B1 + B5 + B40), (B5, B1 + B5 + B40), (B40, B1 + B5 + B40),
- use of DL channel bandwidth combinations in the table below: 
Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 5 and Band 40

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· Specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 3, Band 5 and Band 40 under the following conditions:

- use of 1 CC for UL and 3 CCs for DL with the band combinations below:

- (UL band, DL bands) = (B3, B3 + B5 + B40), (B5, B3 + B5 + B40), (B40, B3 + B5 + B40),

- use of the DL channel bandwidth combinations in the table below
Table-3: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 3, Band 5 and Band 40

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-5A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


·  All other possible 3DL/1UL fall back scenario for this WID are completed and covered in other WIDs (see 2.3.5).

· conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of this work item is the following:

· add the performance requirements for this 4DL band combination in the relevant specifications.
2.103.66.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40 (LTE_CA_B1_B3_B5_B40-Core)

UID: 670178, WID in RP-151216

Justification
In the RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of the RF performance are band-specific and require evaluation for the actual band combination intended for deployment. In order to meet market demands for increasing aggregate bandwidths in regions where Band 1, Band 3, Band 5 and Band 40 are deployed, it is proposed to start RAN4 work on inter-band carrier aggregation (4DL/1UL) of Band1, Band 3, Band 5 and Band 40 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 1, Band 3, Band 5 and Band 40 under the following conditions:

- use of 1 CC for UL and 4CCs for DL with the band combinations below:

- (UL band, DL bands) = (B1, B1 + B3 + B5 + B40), (B3, B1 + B3 + B5 + B40), (B5, B1 + B3 + B5 + B40), (B40, B1 + B3 + B5 + B40),
- use of the DL channel bandwidth combinations in the table below
	Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 3, Band 5 and Band 40E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-5A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


· In this 4DL/1UL carrier aggregation WID, it is understood that all possible 3DL/1UL fall back scenarios which is not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. Consequently, this WID also covers the following two 3DL/ 1UL fall back scenarios.
· Specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 1, Band 5 and Band 40 under the following conditions:

·  use of 1 CC for UL and 3 CCs for DL with the band combinations below:

- (UL band, DL bands) = (B1, B1 + B5 + B40), (B5, B1 + B5 + B40), (B40, B1 + B5 + B40),
- use of DL channel bandwidth combinations in the table below: 
Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 5 and Band 40

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A-40A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


· Specification of the band-combination specific RF requirements for the inter-band carrier aggregation of Band 3, Band 5 and Band 40 under the following conditions:

- use of 1 CC for UL and 3 CCs for DL with the band combinations below:

- (UL band, DL bands) = (B3, B3 + B5 + B40), (B5, B3 + B5 + B40), (B40, B3 + B5 + B40),

- use of the DL channel bandwidth combinations in the table below
Table-3: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 3, Band 5 and Band 40

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-5A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	40
	
	
	
	Yes
	Yes
	Yes
	
	


·  All other possible 3DL/1UL fall back scenario for this WID are completed and covered in other WIDs (see 2.3.5).

· conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of this work item is the following:

· add the performance requirements for this 4DL band combination in the relevant specifications.
2.103.67 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8 (LTE_CA_B1_B3_B7_B8)

UID: 670079, WID in RP-150435

Justification
In order to meet market demands, this work item presents a scenario of four band downlink (4DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band and FDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work on band combination of four downlink and one uplink LTE carrier aggregations over carriers of Band 1, Band 3, Band 7 and Band 8.
The WI also covers 3DL/1UL CA of Band 1, Band 7 and Band 8, which is not yet specified in RAN4.

The WI also covers a new BW combination set for 3DL/1UL CA of Band 1, Band 3 and Band 8 as a fallback mode from 4DL/1UL.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core requirements in RAN4 specifications for four (4) band (DL) carrier aggregations
The following table represents the BW that shall be specified and supported.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-3A-7A-8A
	-
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	3
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	 
	 
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	 
	 
	Yes
	Yes
	 
	 
	
	


 Note: UL carrier shall be supported in each of the 4 bands being aggregated.
This WI also covers the 3-band 3DL/1UL CA of Band 1, Band 7 and Band 8, as this 3DL fallback combination is not specified yet in RAN4.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_1A-7A-8A
	-
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	7
	 
	 
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	 
	 
	Yes
	Yes
	 
	 
	
	


Note: UL carrier shall be supported in each of the 4 bands being aggregated.
This WI also covers the introduction of a new bandwidth combination set for CA_1A-3A-8A. The new bandwidth combination set, Set 3, is introduced as a 3DL fallback of 4DL CA_1A-3A-7A-8A. It is noted that Set 0, 1, and 2 are already specified in TS36.101 by another WI (620124).

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-8A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	3

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	 
	 
	
	


Other 3DL fallback CAs are already covered by other WIs (663100, 663193). All 2DL fallback CAs are already specified in TS36.101.
 Furthermore, the purposes and objectives of this work item also include
· Add performance requirements in RAN4 specifications 

· Add conformance testing in RAN5 specifications (to follow at a later stage) 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective is the same as the core part.

2.103.68 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29 (LTE_CA_B2_B4_B5_B29)

UID: 670080, WID in RP-150436

Justification
This WID presents a four-downlink (4DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. In order to meet such demands, 4DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29. 
Note: The 3DL/1UL CA scenario CA_4A-5A-29A is covered in this WI.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 4 Band Carrier Aggregation:

· (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
· In addition, any 3 Band Carrier Aggregation (3DL/1UL) configurations consisting the 4 Band Carrier Aggregation (4DL/1UL) shall be specified to fall back to either of associated CA configurations (3DL/1UL) with the common UL.

· (3DL/1UL) of CA_2A-4A-5A
· (3DL/1UL) of CA_2A-4A-29A
· (3DL/1UL) of CA_2A-5A-29A
· (3DL/1UL) of CA_4A-5A-29A
· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-4A-5A-29A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	


UL carrier shall be supported in each of the 3 carriers (Band 2, Band 4 and Band 5) being aggregated.
· In this 4 carrier aggregation WID, it is understood that the 3 carrier scenario combinations within this 4 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 3DL/1UL CA scenario CA_4A-5A-29A has not been included in other WIDs and is therefore covered in this WI. 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_4A-5A-29A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	


RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 2, Band 4, Band 5 and Band 29.
2.103.69  LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD (LTE_CA_2UL_FDD_TDD)

UID: 670081, WID in RP-150064

Justification
In RAN4#74, WI handling for dual uplink CA of Band 1 + Band 42 was discussed [1]. Across the discussion, RAN4 confirmed that new work item (WI) for dual uplink CA of Band 1 and Band 42 should be made so, we propose this WI as generic one covering all of FDD-TDD 2UL CA. Note that there was no objection to start work for dual uplink CA of Band 1 and Band 42 in RAN4#74 [2] (to be submitted and approved in RAN4#74-bis).Objective
2.103.70  LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 (LTE_CA_2UL_R13-A4)

UID: 670082, WID in RP-150410

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC’s. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes for FDD-FDD and TDD-TDD band combinations. 

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A4 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.
The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-5A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	


Objective of Performance part WI
2.103.70.1 Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 in REL-13 (LTE_CA_2UL_R13-A4-Core)

UID: 670182, WID in RP-150616

Justification
In current RAN4 carrier aggregation work, generic and band-specific specifications have been defined for inter-band carrier aggregation with 2UL CC and 2 DL CC’s. The agreed way forward to treat the REL-13 dual-uplink inter-band carrier aggregation specification is to create work items according to each of the five CA classes for FDD-FDD and TDD-TDD band combinations. 

A1. Low-high band combination without harmonic relation between bands or intermodulation problem;

A2. Low-high band combination with harmonic relation between bands; 

A3. Low-low or high-high band combination without intermodulation problem (low order IM); 

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM);

A5. Combinations not classified in A1-A4

according to operator need. 
This proposed work item encompasses the class A4 band combinations.
Objective
Objective of SI or Core part WI or Testing part WI
This work item has as work tasks a Core part and a Performance Part.
The following table describes the considered band combinations of this WI:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	3

	
	5
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_4A-5A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.71  LTE Advanced 3DL/2UL inter-band Carrier Aggregation (LTE_CA_3DL_2UL)

UID: 670083, WID in RP-150479

Justification
In current RAN4 specifications for inter-band carrier aggregation downlink CA configurations for up to 3 CCs (3DL) and uplink CA configurations for up to 2 CCs (2UL) exist. Currently specifications allow 2UL inter-band CA to be used together with 2DL CA. However there are operator’s needs to be able to use 2UL CA together with 3DL CA to meet the customer expectations. Therefore 2UL/3DL CA should be studied and specified as a next natural enhancement for CA. 
To be able to use existing interband 2UL CA configurations together with existing 3DL CA configurations a study is required to make sure that 2UL operation does not interfere 3DL operation. Once the study is completed 2UL and 3DL CA configurations can be “paired”. Pairing means that specific 3DL CA (CA_xA-yA-zA) can be used together with specific 2UL CA (CA_xA-yA) and this will be captured into TS 36.101.

WI will remain open until end of REL-13 and new CA configurations to be paired can be included into WI based on operator request at every RAN. It is operator’s choice to decide which 2UL CA configurations is to be paired with applicable 3DL CA configuration if not all three. WI rapporteurs will provide CR to RAN containing those 2UL/3DL pairs that have been studied and studies are complete. CR can be submitted to every RAN in case there are completed new 2UL/3DL pairs.

2UL CA configurations will consist of 2 bands and 3 DL CA configurations 3 bands i.e. no intraband CA aggregation is part of the WI. CA configurations that can be part of the WI must exist in specification. 2UL/3DL CA is release independent from REL-11 onwards.
Objective
Objective of SI or Core part WI or Testing part WI
The purpose and objectives of this work item are:
To study the potential self-interference issues when pairing 2UL and 3 DL CA configurations. In case of self-interference define applicable MSD specification similarly as for already completed 2UL/2DL CA.

Define necessary modifications to core Rx requirements. For example how REFSENS is defined for 2UL/3DL.
· General for all 2UL/3DL pairs

· Specify common RF requirements for inter-band carrier aggregation of 2ULs/3DLs.

· Specify common RRM requirements for inter-band carrier aggregation of 2ULs/3DLs if any.
· Discuss the impact of supporting all 2UL CA configurations that are paired for a certain 3DL CA configuration on UE implementation and network capacity/planning to figure out pros and cons. 
· Note that the discussion itself does not affect the completion of individual 2ULs/3DLs configurations.
· For individual 2UL/3DL pairs
· Analyse the impact of 2UL harmonic/IMD of each CA band combination. 
· In case 2UL creates self-desensitization issue for DL not transmitting then define MSD requirement and test case
Table 1 CA configurations part of the WI

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set
	Introduction to TS 36.101 

[CR number]

	CA_1A-3A-5A
	CA_1A-3A,

CA_1A-5A,

CA_3A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-3A-8A
	CA_1A-3A,

CA_1A-8A,

CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	
	40
	2
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_1A-3A-19A
	CA_1A-3A,

CA_3A-19A,

CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	CA_1A-3A,

CA_3A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-5A-7A
	CA_1A-7A,

CA_5A-7A,

CA_1A-5A
	1
	
	
	Yes
	Yes
	
	
	40
	0
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	CA_1A-18A-28A
	CA_1A-18A

CA_18A-28A

CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0
	

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1
	

	
	
	18
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-19A-21A
	CA_1A-19A,

CA_1A-21A,

CA_19A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_2A-4A-12A
	CA_2A-4A,

CA_4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2A-5A-13A
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_3A-7A-20A
	CA_3A-7A
CA_3A-20A
CA_7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_4A-5A-13A
	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	
	CA_7A-20A
	7
	
	
	
	
	
	
	
	
	

	
	
	8
	
	
	
	
	
	
	
	
	

	
	
	20
	
	
	
	
	
	
	
	
	

	CA_xA-yA-zA
	CA_xA-yA or

CA_yA-zA or

CA_xA-zA
	X
	
	
	
	
	
	
	Up to 60
	0
	

	
	
	Y
	
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
2.103.71.1 Core part: LTE Advanced 3DL/2UL inter-band Carrier Aggregation (LTE_CA_3DL_2UL-Core)

UID: 670183, WID in RP-151230

Justification
In current RAN4 specifications for inter-band carrier aggregation downlink CA configurations for up to 3 CCs (3DL) and uplink CA configurations for up to 2 CCs (2UL) exist. Currently specifications allow 2UL inter-band CA to be used together with 2DL CA. However there are operator’s needs to be able to use 2UL CA together with 3DL CA to meet the customer expectations. Therefore 2UL/3DL CA should be studied and specified as a next natural enhancement for CA. 
To be able to use existing interband 2UL CA configurations together with existing 3DL CA configurations a study is required to make sure that 2UL operation does not interfere 3DL operation. Once the study is completed 2UL and 3DL CA configurations can be “paired”. Pairing means that specific 3DL CA (CA_xA-yA-zA) can be used together with specific 2UL CA (CA_xA-yA) and this will be captured into TS 36.101.

WI will remain open until end of REL-13 and new CA configurations to be paired can be included into WI based on operator request at every RAN. It is operator’s choice to decide which 2UL CA configurations is to be paired with applicable 3DL CA configuration if not all three. WI rapporteurs will provide CR to RAN containing those 2UL/3DL pairs that have been studied and studies are complete. CR can be submitted to every RAN in case there are completed new 2UL/3DL pairs.

2UL CA configurations will consist of 2 bands and 3 DL CA configurations 3 bands i.e. no intraband CA aggregation is part of the WI. CA configurations that can be part of the WI must exist in specification. 2UL/3DL CA is release independent from REL-11 onwards.
Objective
Objective of SI or Core part WI or Testing part WI
The purpose and objectives of this work item are:
To study the potential self-interference issues when pairing 2UL and 3 DL CA configurations. In case of self-interference define applicable MSD specification similarly as for already completed 2UL/2DL CA.

Define necessary modifications to core Rx requirements. For example how REFSENS is defined for 2UL/3DL.
· General for all 2UL/3DL pairs

· Specify common RF requirements for inter-band carrier aggregation of 2ULs/3DLs.

· Specify common RRM requirements for inter-band carrier aggregation of 2ULs/3DLs if any.
· Discuss the impact of supporting all 2UL CA configurations that are paired for a certain 3DL CA configuration on UE implementation and network capacity/planning to figure out pros and cons. 
· Note that the discussion itself does not affect the completion of individual 2ULs/3DLs configurations.
· For individual 2UL/3DL pairs
· Analyse the impact of 2UL harmonic/IMD of each CA band combination. 
· In case 2UL creates self-desensitization issue for DL not transmitting then define MSD requirement and test case
Table 2 CA configurations part of the WI

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set
	Introduction to TS 36.101 

[CR number]

	CA_1A-3A-5A
	CA_1A-3A,

CA_1A-5A,

CA_3A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	R4-155361

CR:3125

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-3A-8A
	CA_1A-3A,

CA_1A-8A,

CA_3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	R4-155361

CR:3125

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	
	40
	2
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_1A-3A-19A
	CA_1A-3A,

CA_3A-19A,

CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0
	R4-155361

CR:3125

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	CA_1A-5A-7A
	CA_1A-7A,

CA_5A-7A,

CA_1A-5A
	1
	
	
	Yes
	Yes
	
	
	40
	0
	R4-155361

CR:3125
(CA_1A-7A not completed yet)

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-18A-28A
	CA_1A-18A

CA_18A-28A

CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0
	R4-155361

CR:3125

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1
	

	
	
	18
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-19A-21A
	CA_1A-19A,

CA_1A-21A,

CA_19A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	R4-155361

CR:3125

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_2A-4A-12A
	CA_2A-4A,

CA_4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0
	R4-155361

CR:3125

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2A-5A-13A
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	R4-155361

CR:3125

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_3A-7A-20A
	CA_3A-7A
CA_3A-20A
CA_7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	R4-155361

CR:3125
(CA_3A-7A and 3A-20A not completed yet)

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_3A-7A-28A
	CA_3A-7A,
CA_7A-28A,
CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_4A-5A-13A
	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	R4-155361

CR:3125

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_xA-yA-zA
	CA_xA-yA or

CA_yA-zA or

CA_xA-zA
	X
	
	
	
	
	
	
	Up to 60
	0
	

	
	
	Y
	
	
	
	
	
	
	
	
	

	
	
	Z
	
	
	
	
	
	
	
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
2.103.72  LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL (LTE_CA_NC_B42_3DL)

UID: 670084, WID in RP-150246

Justification
This WID presents scenarios for 3 CC downlink non-contiguous intra-band carrier aggregation for Band 42. Market demands in downlink bandwidth are constantly increasing. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two CC carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth and greater flexibility. The next logical step in downlink carrier aggregation is to aggregate 3 CCs on the downlink. This work item proposes 3 CC intra-band non-contiguous DL CA with 1 CC on the UL.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the core RF requirements for 3 CC non-contiguous DL intra-band CA in Band 42. The aggregation scenarios are to be specified as 2-contiguous CCs and 1 non-contiguous CC, with a single sub-block gap.
· Define the supported bandwidth combinations and relevant requirements for CA_42A-42C and CA_42C-42A.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42A-42C
	5, 10, 15, 20
	See 36.101 Table 5.6A.1-1
	60
	0

	CA_42C-42A
	See 36.101 Table 5.6A.1-1
	5, 10, 15, 20
	60
	0


· RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

The objectives of this work item are the following:

Specify the performance requirements for 3 CC intra-band non-contiguous DL CA in band 42 in the relevant specifications.
2.103.73  LTE Advanced intra-band contiguous Carrier Aggregation in Band 8 (LTE_CA_C_B8)

UID: 670085, WID in RP-150437

Justification
Currently, the channel bandwidth for E-UTRA Band 8 can be configured as 1.4MHz, 3MHz, 5MHz and 10MHz, while 15MHz and 20MHz are not supported by the UE RF specification (TS36.101). However, due to gradual spectrum refarming and new spectrum auction, operators are having more than 10MHz contiguous spectrum at Band 8 to deploy E-UTRA system. 

Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the specific RF requirements for band 8 intra-band CA scenario 
· Define the supported transmission bandwidths combination as follows

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_8B
	5, 10
	10
	20
	0

	
	10
	5
	
	


· Add the performance requirements for this band combination in the relevant specifications.

· As this CA combination can be applied for Japan, methods to conforming to Japanese regulations are also addressed in this WI.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.73.1 Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 8 (LTE_CA_C_B8-Core)

UID: 670185, WID in RP-151177

Justification
Currently, the channel bandwidth for E-UTRA Band 8 can be configured as 1.4MHz, 3MHz, 5MHz and 10MHz, while 15MHz and 20MHz are not supported by the UE RF specification (TS36.101). However, due to gradual spectrum refarming and new spectrum auction, operators are having more than 10MHz contiguous spectrum at Band 8 to deploy E-UTRA system. 

Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the specific RF requirements for band 8 intra-band DL and UL CA scenario 
· Define the supported transmission bandwidths combination as follows

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_8B
	5, 10
	10
	20
	0

	
	10
	5
	
	


· Add the performance requirements for this band combination in the relevant specifications.

· As this CA combination can be applied for Japan, methods to conforming to Japanese regulations are also addressed in this WI.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.74  LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL (LTE_CA_C_B42_4DL)

UID: 670086, WID in RP-150438

Justification
In some countries/regions, operators can get large chunk of spectrum in Band 42 so that they can aggregate 4 DL carriers to improve the system throughput. It is proposed to specify requirements for supporting 4 DL carriers in Band 42.

Objective
Objective of SI or Core part WI or Testing part WI
· Specify the band specific RF requirements for band 42 intra-band contiguous carrier aggregation for 4-DL CCs. The number of uplink CC is up to 2. The number of CCs more than 3 for UL is beyond of this WI.
· The specific bandwidth combinations to be considered in this WID are in Table 4-1. 
Table 4-1 4CC Intra-band Contiguous CA Bandwidth Combinations
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42E
	5, 10, 15, 20
	20
	20
	20
	80
	0

	
	20
	20
	20
	5, 10, 15
	
	


· Add the performance requirements for these 4-CC combinations in the relevant specifications.

· RAN5 Test scenarios should be considered.
Objective of Performance part WI
The objective of this work item is to add the performance requirements for 4-CC intra-band carrier aggregation for Band 42 in the relevant specifications. 
2.103.75 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11 (LTE_CA_B1_B8_B11)

UID: 680077, WID in RP-150609

Justification
All the combinations of 1UL/2DL inter-band CAs of Band 1, Band 8 and Band 11 were standardized during Rel-12 period. The support of 1UL/3DL CA of Band 1, Band 8 and Band 11 is a natural evolution of these to be adapted in Japan.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 1, Band 8 and Band 11 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B1, B1+B8+B11), (B8, B1+B8+B11), (B11, B1+B8+B11).
· The support of Pcell in B1, B8 and B11 is mandatory.
· Use of DL channel bandwidth combinations in Table. 1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 1, Band 8 and Band 11
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-8A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	11
	
	
	Yes
	Yes
	
	
	
	


Table-2: Constituent 1UL/2DL CAs and bandwidth sets for fallback
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	11
	
	
	Yes
	Yes
	
	
	
	

	CA_8A-11A
	8
	
	
	Yes
	Yes
	
	
	20
	0

	
	11
	
	
	Yes
	Yes
	
	
	
	


· All the constituent 1UL/2DL combinations were standardized in Rel-12 as in Table.2 above and consistent fallback is possible without modification.
· Develop the additional performance requirements for this band combination in the relevant specifications.
Add conformance tests in RAN5 specifications (to follow)
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for DL inter-band CA of Band 1, Band 8 and Band 11 with 1 UL active in one of these bands.
2.103.76 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 20 and Band 32 (LTE_CA_B3_B20_B32)

UID: 680078, WID in RP-150864

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band FDD and TDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work to specify the band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 3, Band 20 and Band 32.
With regards to the fallback combinations, the 2DL CA combination of Band 3+20, and 20+32 are already specified. However, Band 3+32 is missing, and shall be covered in this WI
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core RF requirements for three (3) band (DL) carrier aggregation and 1UL band for B3+B20+B32.
· The following table represents the bandwidth combination set that shall be specified:

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-20A-32A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· The UL carrier (Pcell) shall be supported in both Band 3 and Band 20. Band 32 is SDL and cannot be configured as Pcell.

This WI shall also specify the following 2DL combination

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-32A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0



	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


This WI shall also specify the following additional bandwidth combination set for the following 2DL combination

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_20A-32A
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1


	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements
2.103.77 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42 (LTE_CA_B7_B42_B42)

UID: 680079, WID in RP-151012

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. Two band carrier aggregation has been a successful means to provide wider aggregated bandwidth. However, there are still market demands that require even wider aggregated bandwidth. In order to meet such demands, 3DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 42 and Band 42. 
Note: The 2DL/1UL CA scenario B7_B42 is covered in this WI.

Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 7, Band 42 and Band 42
·  Pcell support for Band 7 and Band 42 is TBD
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

·  (2DL/1UL) of Band 7 and Band 42
· Pcell support for Band 7 and Band 42 is TBD
· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_7A-42A-42A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	42
	See CA_42A-42A in Table 5.6A.1-3
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 2DL/1UL CA scenario B7_B42 has not been included in other WIDs and is therefore covered in this WI. 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_7A-42A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 7, Band 42 and Band 42.
2.103.78 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42 (LTE_CA_B20_B42_B42)

UID: 680080, WID in RP-151013

Justification
This WID presents a three-downlink (3DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. Two band carrier aggregation has been a successful means to provide wider aggregated bandwidth. However, there are still market demands that require even wider aggregated bandwidth. In order to meet such demands, 3DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 20, Band 42 and Band 42. 
Note: The 2DL/1UL CA scenario B20_B42 is covered in this WI.

Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 20, Band 42 and Band 42
· Pcell support for Band 20 and Band 42 is TBD
· In addition, any 2 Band Carrier Aggregation (2DL/1UL) configurations consisting the 3 Band Carrier Aggregation (3DL/1UL) shall be specified to fall back to either of associated CA configurations (2DL/1UL) with the common UL.

·  (2DL/1UL) of Band 20 and Band 42
· Pcell support for Band 20 and Band 42 is TBD
· Use of DL channel bandwidth combinations in the table below: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_20A-42A-42A
	20
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	42
	See CA_42A-42A in Table 5.6A.1-3
	
	


· In this 3 carrier aggregation WID, it is understood that the 2 carrier scenario combinations within this 3 Carrier scenario not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work. 
In this case, the constituent 2DL/1UL CA scenario B20_B42 has not been included in other WIDs and is therefore covered in this WI. 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_20A-42A
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 20, Band 42 and Band 42.
2.103.79 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38 (LTE_CA_B3_B7_B38)

UID: 680081, WID in RP-151014

Justification
In order to meet market demands, this work item presents a scenario of three band downlink (3DL), single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for inter-band FDD and TDD carrier aggregation to LTE. 
We propose this work item to start RAN4 work to specify the band combination of three downlink and one uplink LTE carrier aggregations over carriers of Band 3, Band 7 and Band 38.
The 2DL CA combination of Band 7+38 is not proposed to be added as part of this work item because feedback was received that suggested that this is currently not considered feasible to implement.
The 2DL CA combination for B3+B7 is already included in Rel-11 specifications, so does not need to be specified as part of this work. The 2DL CA combination B3+B38 is currently being specified as part of Release 13, and there is no need to cover that work in this WI.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this work item are: 
· Specify core RF requirements for three (3) band (DL) carrier aggregation and 1UL band for B3+B7+B38.
· The following table represents the bandwidth combination set that shall be specified:

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7A-38A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· The UL carrier (Pcell) shall be specified only for Band 3 in this combination.

For UE supporting CA_3A-7A-38A, the fallback modes, i.e. 3+7 and 3+38 shall be supported as per 36.101. 7+38 is not a possible fallback mode in this WI.

NOTE 1:
BS transmitter spurious emissions limits for co-existence and co-location do not apply for the 10 MHz frequency range immediately outside the supported downlink operating bands, according to current 3GPP specifications.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add in the relevant RAN4 specifications the performance requirements for:

· DL inter-band CA of Band 3, Band 7 and Band 38 with 1 UL active in Band 3
2.103.80 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41 (LTE_CA_B28_B41_B41)

UID: 680082, WID in RP-151111

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. KDDI proposes this work item to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band28, Band 41 and Band 41 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 28 and Band 41 and Band 41 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B28, B28 + B41 + B41), (B41, B28 + B41 + B41)
· As fall back mode, below combinations would be specified within this WI;
· (UL band, DL bands) = (B28, B28 + B41), (B41, B28 + B41)
· Use of DL channel bandwidth combinations in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_28A_41C
	28
	Yes
	Yes
	
	
	50
	0

	
	41
	See E-UTRA CA configuration CA_41C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	
	5, 10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	5, 10, 15, 20
	
	


· Specify the inter-band carrier aggregation of Band 28 and Band 41 which are not specified. And the conditions are as below:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B28, B28 + B41), (B41, B28 + B41)
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_28A_41A
	28
	Yes
	Yes
	
	
	30
	0

	
	41
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.81 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42 (LTE_CA_B28_B42_B42)

UID: 680083, WID in RP-151112

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. KDDI proposes this work item to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band28, Band 42 and Band 42 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 28 and Band 42 and Band 42 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B28, B28 + B42 + B42), (B42, B28 + B42 + B42)
· As fall back mode, below combinations would be specified within this WI;
· (UL band, DL bands) = (B28, B28 + B42), (B42, B28 + B42)
· Use of DL channel bandwidth combinations in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_28A_42C
	28
	Yes
	Yes
	
	
	50
	0

	
	42
	See E-UTRA CA configuration CA_42C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


· Specify the inter-band carrier aggregation of Band 28 and Band 42 which are not specified. And the conditions are as below:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B28, B28 + B42), (B42, B28 + B42)
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_28A_42A
	28
	Yes
	Yes
	
	
	30
	0

	
	42
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.81.1 Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42 (LTE_CA_B28_B42_B42-Core)

UID: 680183, WID in RP-151158

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. KDDI proposes this work item to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band28, Band 42 and Band 42 as an additional set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 28 and Band 42 and Band 42 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B28, B28 + B42 + B42), (B42, B28 + B42 + B42)
· As fall back mode, below combinations would be specified within this WI;
· (UL band, DL bands) = (B28, B28 + B42), (B42, B28 + B42)
· Use of DL channel bandwidth combinations in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_28A_42C
	28
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	42
	See E-UTRA CA configuration CA_42C Bandwidth combination set 0 in Table 5.6A.1-1
	
	


	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


· Specify the inter-band carrier aggregation of Band 28 and Band 42 which are not specified. And the conditions are as below:
· Use of 1 CC for UL and 2 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B28, B28 + B42), (B42, B28 + B42)
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_28A_42A
	28
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.82 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12 (LTE_CA_B2_B4_B7_B12)

UID: 680085, WID in RP-150628

Justification
This WID presents a four-downlink (4DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. Two and three band carrier aggregation has been a successful means to provide wider aggregated bandwidth. However, there are still market demands that require even wider aggregated bandwidth. In order to meet such demands, 4DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12.
Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 4 Band Carrier Aggregation:

· (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
· In addition, any 3 Band Carrier Aggregation (3DL/1UL) configurations consisting this 4 Band Carrier Aggregation (4DL/1UL) shall be specified to fall back to either of the associated CA configurations (3DL/1UL) with the common UL.

· (3DL/1UL) of Band 4, Band 7 and Band 12 (UIDs 640023 and 670071)
· (3DL/1UL) of Band 2, Band 7 and Band 12 (UID 670072)

· (3DL/1UL) of Band 2, Band 4 and Band 12 (UID 620027)

· (3DL/1UL) of Band 2, Band 4 and Band 7 (UID 670073)
· Use of DL channel bandwidth combinations in the table below: 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_2A-4A-7A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0



	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 4 band CA of Band 2, Band 4, Band 7 and Band 12.
2.103.83 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42 (LTE_CA_B1_B3_B19_B42)

UID: 680086, WID in RP-150632

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-19A-42A
	LTE_CA_B1_B3_B19,

LTE_CA_B1_B3_B42,

LTE_CA_B1_B19_B42,

LTE_CA_B3_B19_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-19A
	LTE_CA_B1_B3_B19
(640028)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-42A
	LTE_CA_B1_B3_B42
(670065)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-19A-42A
	LTE_CA_B1_B19_B42
(670066)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_3A-19A-42A
	LTE_CA_B3_B19_B42
(670068)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.84 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42 (LTE_CA_B1_B3_B42_B42)

UID: 680087, WID in RP-150633

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-42C
	LTE_CA_B1_B3_B42,

LTE_CA_B1_B42_B42,

LTE_CA_B3_B42_B42
	1
	FFS
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	FFS
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	CA_42C
	FFS
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-42A
	LTE_CA_B1_B3_B42
(670065)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-42C
	LTE_CA_B1_B42_B42
(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	CA_42C
	See table 2
	

	CA_3A-42C
	LTE_CA_B3_B42_B42
(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.85 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42 (LTE_CA_B1_B19_B42_B42)

UID: 680088, WID in RP-150634

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-42C
	LTE_CA_B1_B19_B42,

LTE_CA_B1_B42_B42,

LTE_CA_B19_B42_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	Optional
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-42A
	LTE_CA_B1_B19_B42
(670066)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-42C
	LTE_CA_B1_B42_B42
(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	CA_42C
	See table 2
	

	CA_19A-42C
	LTE_CA_B19_B42_B42
(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.86 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42 (LTE_CA_B3_B19_B42_B42)

UID: 680089, WID in RP-150635

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-19A-42C
	LTE_CA_B3_B19_B42,

LTE_CA_B3_B42_B42,

LTE_CA_B19_B42_B42
	3
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	Optional
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-19A-42A
	LTE_CA_B3_B19_B42
(670068)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_3A-42C
	LTE_CA_B3_B42_B42
(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	CA_42C
	See table 2
	

	CA_19A-42C
	LTE_CA_B19_B42_B42
(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.87 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42 (LTE_CA_B1_B19_B21_B42)

UID: 680090, WID in RP-150636

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-21A-42A
	LTE_CA_B1_B19_B21,

LTE_CA_B1_B19_B42,

LTE_CA_B1_B21_B42,

LTE_CA_B19_B21_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	21
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-21A
	LTE_CA_B1_B19_B21

(630027)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-19A-42A
	LTE_CA_B1_B19_B42
(670066)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-21A-42A
	LTE_CA_B1_B21_B42
(670067)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_19A-21A-42A
	LTE_CA_B19_B21_B42
(670069)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.88 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42 (LTE_CA_B1_B21_B42_B42)

UID: 680091, WID in RP-150637

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-21A-42C
	LTE_CA_B1_B21_B42,

LTE_CA_B1_B42_B42,

LTE_CA_B21_B42_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	Optional
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-21A-42A
	LTE_CA_B1_B21_B42
(670067)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-42C
	LTE_CA_B1_B42_B42
(640031)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	CA_42C
	See table 2
	

	CA_21A-42C
	LTE_CA_B21_B42_B42
(660085)
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.89 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42 (LTE_CA_B19_B21_B42_B42)

UID: 680092, WID in RP-150638

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_19A-21A-42C
	LTE_CA_B19_B21_B42,

LTE_CA_B19_B42_B42,

LTE_CA_B21_B42_B42
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	Optional
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_19A-21A-42A
	LTE_CA_B19_B21_B42
(670069)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_19A-42C
	LTE_CA_B19_B42_B42
(640029)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	CA_42C
	See table 2
	

	CA_21A-42C
	LTE_CA_B21_B42_B42
(660085)
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 2DL/1UL from the above respective 3DL/1UL are reflected in respective 3DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.90 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12 (LTE_CA_B2_B4_B5_B12)

UID: 680093, WID in RP-150728

Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-4A-5A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_2A-4A-5A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.91 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5 (LTE_CA_B2_B2_B4_B5)

UID: 680094, WID in RP-150731

Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-2A-4A-5A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_2A-2A-4A-5A
	CA_2A-2A
	See 36.101 V12.7.0 table 5.6A.1-3 

BW combination set 0
	70
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.92 LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12 (LTE_CA_B2_B2_B12_B12)

UID: 680095, WID in RP-150732

Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-2A-12B Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_2A-2A-12B
	CA_2A-2A
	See 36.101 V12.7.0 table 5.6A.1-3
BW combination set 0
	55
	0

	
	12B


	See 36.101 V12.7.0 table 5.6A.1-1

BW combination set 0
	
	

	
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.93 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30 (LTE_CA_B4_B4_B5_B30)

UID: 680096, WID in RP-151015

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the H-H-L-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B4_B4_B5_B30
	See CA_4A-4A Bandwidth Combination Set 0 in TR 36.101 Table 5.6A.1-3
	60
	0



	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


· All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).

· This WID covers the non-contiguous only for Band 4.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.94 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30 (LTE_CA_B4_B4_B12_B30)

UID: 680097, WID in RP-151016

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the H-H-L-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B4_B4_B12_B30
	4
	See CA_4A-4A Bandwidth Combination Set 0 in TR 36.101 Table 5.6A.1-3
	60
	0



	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	
	
	
	
	
	
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

· Table 4-2 Interband (Contiguous) 3 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B4_B4_B30
	4
	See CA_4A-4A Bandwidth Combination Set 0 in TR 36.101 Table 5.6A.1-3
	50
	0



	
	30
	
	
	Yes
	Yes
	
	
	
	


· All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).

· This WID covers the non-contiguous only for Band 4.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.95 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30 (LTE_CA_B4_B4_B29_B30)

UID: 680098, WID in RP-151017

Justification
This work item presents scenarios for 4 band downlink, single band uplink carrier aggregation. To meet the market requirements of operators, downlink bandwidth demands are increasing constantly. As such, to meet the market requirements of operators, especially in markets where contiguous spectrum is less available to an operator, other schemes are needed. Two and three band carrier aggregation (2 and 3 bands in the downlink) has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 separate bands on the downlink. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the H-H-L-H 4 band-combination specific RF requirements for the following inter-band CA scenario:

Table 4-1 – Interband 4 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B4_B4_B29_B30
	See CA_4A-4A Bandwidth Combination Set 0 in TR 36.101 Table 5.6A.1-3
	60
	0



	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Table 4-2 Interband (Contiguous) 3 Band CA Scenario (single uplink)

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_B4_B4_B29
	4
	See CA_4A-4A Bandwidth Combination Set 0 in TR 36.101 Table 5.6A.1-3
	50
	0



	
	29
	
	
	Yes
	Yes
	
	
	
	


· All other CA scenario permutations for this WID are covered in other WIDs (see 2.3.5).

· This WID covers the non-contiguous only for Band 4.
Objective of Performance part WI
Appropriate performance specifications will be updated.
2.103.96 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12 (LTE_CA_B2_B2_B5_B12)

UID: 681000, WID in RP-151018

Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-2A-5A-12A Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_2A-2A-5A-12A
	CA_2A-2A
	See 36.101 V12.7.0 table 5.6A.1-3 

BW combination set 0
	60
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12 (LTE_CA_B2_B5_B12_B12)

UID: 681001, WID in RP-151019

Justification
This WID proposal presents scenarios for four-downlink (4DL) and single uplink (1UL) carrier aggregation. The growing market demand for capacity drives the requirement for wider bandwidths in the downlink. Two and three downlink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. With the evolving market demands for capacity, higher bandwidths are required. The next logical step is to aggregate four downlink carriers.
Objective
Objective of the Core part
The objectives of this work item are as following:

· Specify the band-combination specific RF requirements for the CA scenario as in Table 4.1-1. 
Table 4.1-1: CA_2A-5A-12B Bandwidth Combinations

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_2A-5A-12B
	2
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12B
	See 36.101 V12.7.0 table 5.6A.1-1

BW combination set 0
	
	


· In this 4DL carrier aggregation WID, it is understood that the 3DL and 2DL CA sub-combinations not currently in the 3GPP specifications or included in other WIDs will simultaneously be addressed in the course of the work.

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	 CA_5A-12B
	5
	
	
	Yes
	Yes
	
	
	25
	0

	
	12B


	See 36.101 V12.7.0 table 5.6A.1-1

BW combination set 0
	
	


Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The objectives of this work item are as following:

· Specify the performance requirements.
2.103.97  LTE Advanced intra-band contiguous Carrier Aggregation in Band 5 (LTE_CA_C_B5)

UID: 681003, WID in RP-151035

Justification
In order to meet the market requirements of operator, this work item presents scenarios for intra-band downlink, single band uplink carrier aggregation to enlarge downlink operation bandwidth. The coverage of this work item is for intra-band and FDD carrier aggregation to LTE and the mechanism of this carrier aggregation is in same as earlier items to provide this additional bandwidth for higher data services. Such band combinations should be specified in the Rel-13 specifications. 

. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify RF requirements for the intra-band contiguous band combination: B5
· Specify requirements to support single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	25RB+50RB

(5MHz+10MHz)
	50RB+50RB

(10MHz+10MHz)

	CA_5B
	Yes
	Yes


· Add conformance testing in RAN5 specifications (to follow at a later stage).
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for band combination of intra-band contiguous CA of B5 in RAN4 specifications
2.103.98  Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 (LTE_CA_NC_B4_BWset)

UID: 681004, WID in RP-151034

Justification
Work Item “LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4” for 1UL/2DL has been completed. However, in order to meet market needs, additional Bandwidth Combination Set needs to be added to this CA combination. For this objective, this work item is proposed to start RAN4 work.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is the following:

Add bandwidth combination set 1 to the channel bandwidth combination table of B4+B4 CA for 1UL/2DL, as indicated in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_4A-4A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0

	CA_4A-4A
	-
	5, 10
	5, 10
	
	20
	1


· Add the performance requirements for this band combination in the relevant specifications.

· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify performance requirements for the additional bandwidth combination set 1 as under 4.1.
2.103.99  LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5 (LTE_CA_NC_B5)

UID: 681005, WID in RP-151036

Justification
In order to meet the market requirements of operator, this work item presents scenarios for intra-band downlink, single band uplink carrier aggregation to enlarge downlink operation bandwidth. The coverage of work item is for intra-band and FDD carrier aggregation to LTE and the mechanism of this carrier aggregation is same as earlier items to provide this additional bandwidth for higher data services. And, such band combinations should be specified in the Rel-13 specifications. 

. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify RF requirements for the intra-band non-contiguous band combination: B5
· Specify requirements to support single UL and two DL with bandwidth combinations:

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_5A-5A
	5
	
	
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	


· Add conformance testing in RAN5 specifications (to follow at a later stage).
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for band combination of intra-band non-contiguous B5 in RAN4 specifications
2.103.100  LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL (LTE_CA_NC_B42_4DL)

UID: 681006, WID in RP-151102

Justification
This WID presents scenarios for 4 CC downlink non-contiguous intra-band carrier aggregation in Band 42. Market demands in downlink bandwidth are constantly increasing. 3DL carrier aggregation has been a successful mechanism to provide this additional bandwidth in some cases. However, there are still market requirements which require even higher bandwidth for up to 80 MHz bandwidth. The next logical step in downlink carrier aggregation is to aggregate 4 CCs on the downlink. This work item proposes 4 CC intra-band non-contiguous DL CA and this WI will consist of two sub-blocks with a single sub-block gap for all combinations.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:

· Specify the core RF requirements for 4 CC non-contiguous DL intra-band CA in Band 42. The aggregation scenarios are to be specified as two sub-blocks, with a single sub-block gap.
· Define the supported bandwidth combinations and relevant requirements for CA_42C-42C, CA_42A-42D and CA_42D-42A.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_42A-42D
	-
	5, 10, 15, 20
	See 36.101 Table 5.6A.1-1
	80
	0

	CA_42D-42A
	-
	See 36.101 Table 5.6A.1-1
	5, 10, 15, 20
	80
	0

	CA_42C-42C
	-
	See 36.101 Table 5.6A.1-1
	See 36.101 Table 5.6A.1-1
	80
	0


· RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

The objectives of this work item are the following:

Specify the performance requirements for 4 CC intra-band non-contiguous DL CA in band 42 in the relevant specifications.
2.103.101  Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12 (LTE_CA_B2_B12_BWset)

UID: 680074, WID in RP-150585

Justification
Work Item “LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12” for 1UL/2DL has been completed. However, in order to meet market needs, additional Bandwidth Combination Set needs to be added to this CA combination. For this objective, this work item is proposed to start RAN4 work.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is the following:

Add bandwidth combination set 2 to the channel bandwidth combination table of B2+B12 CA for 1UL/2DL, as indicated in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA 
Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	Yes
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	2

	
	12
	 
	
	Yes
	Yes
	
	
	
	


· Add the performance requirements for this band combination in the relevant specifications.

· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
See 4.1
2.103.102  Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12 (LTE_CA_B4_B12_BWset2)

UID: 680076, WID in RP-150947

Justification
Work Item “LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12” for 1UL/2DL has been completed. However, in order to meet market needs, additional Bandwidth Combination Set needs to be added to this CA combination. For this objective, this work item is proposed to start RAN4 work.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is the following:

Add bandwidth combination set 5 to the channel bandwidth combination table of B4+B12 CA for 1UL/2DL, as indicated in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA 
Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20


	0



	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	30


	1



	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30


	2



	
	12
	
	Yes
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20


	3



	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30


	4



	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	
	20
	5

	
	12
	
	
	Yes
	
	
	
	
	


· Add the performance requirements for this band combination in the relevant specifications.

· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
See 4.1.
2.103.103  Introduction of 1447-1467MHz Band for TD-LTE in China (LTE_TDD_1447MHz_China)

UID: 680072, WID in RP-151037

Justification
Based on TD-LTE technology, the 1447~1467MHz band has been used for radio government trial networks in China to provide data and Push-to-talk (PTT) voice services in order to achieve instant data collection and real-time visualized command and dispatch. 

To make use of the existing LTE ecosystem and for future deployment, it is proposed to open a new WI in RAN4 to specify TD-LTE operation in 1447-1467MHz band.
Objective
Objective of the Core Part
The objectives of this work item are the following:

a) Core RF requirements for RAN4 specifications taking into account Chinese regulations
· Use of E-UTRA channel bandwidth combinations in the table below: 
	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	[TBD]
	
	
	Yes
	Yes
	 Yes
	 Yes


b) Performance requirements for RAN4 specifications

c) Conformance testing in RAN5 specifications (to follow)

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify performance requirements for RAN4 specifications to include the new band.
2.103.103.1 UE Conformance Test Aspects - Introduction of 1447-1467MHz Band for TD-LTE in China (LTE_TDD_1447MHz_China-UEConTest)

UID: 710068, WID in RP-160307

Justification
The 1447-1467MHz Band for TD-LTE in China, band 45, has been introduced in 3GPP RAN WG4 specifications. 3GPP RAN WG5 test specifications need to be updated accordingly.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of the present work item is to update the 3GPP RAN WG5 RF, RRM and protocol test specifications for the 1447-1467MHz Band for TD-LTE in China (Band 45).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.104 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42 (LTE_CA_B41_B41_B42_B42)

UID: 680084, WID in RP-150627

Justification
Due to growing market needs for greater cellular capacity, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing the needed steps towards additional bandwidth availability in some cases. Based on current spectrum allocation, 4 Band Carrier Aggregation of Band 41C+B42C is already feasible in some regions, e.g. Japan. In order to meet the future market requirement in these regions, it is proposed to aggregate four downlink(4DL) carriers and single uplink(1UL) carrier in Band 41+ Band 41 + Band 42 + Band 42. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 41, Band 41, Band 42 and Band 42 with 1 UL active in one of these bands.
· Only consider the scenario of UE not supporting simultaneous Tx/Rx in this WI.
· Use of 1 CC for UL and 4 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B41, B41+B41+B42+B42), (B42, B41+B41+B42+B42)
· Both of Band 41 and Band 42 shall be configured as PCell.
· Use of DL channel bandwidth combinations in the Table-1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 41, Band 41, Band 42 and Band 42
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_41C-42C
	41
	See CA_41C in Table 5.6A.1-1 in TS 36.101 of Bandwidth combination set 0
	80
	0

	
	42
	See CA_42C in Table 5.6A.1-1 in TS 36.101 of Bandwidth combination set 0
	
	


· As fallback mode, below combinations would be specified within this WI;
· (UL band, DL band) = (B41, B41+B41+B42), (B42, B41+B41+B42)
· Use of DL channel bandwidth combinations in the Table-2 below: 
· Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 41, Band 41, and Band 42

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_41C-42A
	41
	See CA_41C in Table 5.6A.1-1 in TS 36.101 of Bandwidth combination set 0
	60
	0

	
	42
	 
	
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify the necessary performance requirements as outlined in the core part. 
2.103.104.1 Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42 (LTE_CA_B41_B41_B42_B42-Core)

UID: 680184, WID in RP-151562

Justification
Due to growing market needs for greater cellular capacity, downlink bandwidth demands are constantly increasing. Two and three downlink carrier aggregation has been successful in providing the needed steps towards additional bandwidth availability in some cases. Based on current spectrum allocation, 4 Band Carrier Aggregation of Band 41C+B42C is already feasible in some regions, e.g. Japan. In order to meet the future market requirement in these regions, it is proposed to aggregate four downlink(4DL) carriers and single uplink(1UL) carrier in Band 41+ Band 41 + Band 42 + Band 42. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 41, Band 41, Band 42 and Band 42 with 1 UL active in one of these bands.
· Only consider the scenario of UE not supporting simultaneous Tx/Rx in this WI.
· Use of 1 CC for UL and 4 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B41, B41+B41+B42+B42), (B42, B41+B41+B42+B42)
· Both of Band 41 and Band 42 shall be configured as PCell.
· Use of DL channel bandwidth combinations in the Table-1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 41, Band 41, Band 42 and Band 42
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_41C-42C
	41
	See CA_41C in Table 5.6A.1-1 in TS 36.101 of Bandwidth combination set 0
	80
	0

	
	42
	See CA_42C in Table 5.6A.1-1 in TS 36.101 of Bandwidth combination set 0
	
	


· As fallback mode, below combinations would be specified within this WI;
· (UL band, DL band) = (B41, B41+B41+B42), (B42, B41+B41+B42)
· Use of DL channel bandwidth combinations in the Table-2 below: 
· Table-2: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 41, Band 41, and Band 42

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_41C-42A
	41
	See CA_41C in Table 5.6A.1-1 in TS 36.101 of Bandwidth combination set 0
	60
	0

	
	42
	 
	
	Yes
	Yes
	Yes
	Yes
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Note: All other 3DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify the necessary performance requirements as outlined in the core part. 
2.103.105  LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38 (LTE_CA_B5_B38)

UID: 690073, WID in RP-151367

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination.
Operators have big interest to deploy Inter-band CA of band 5 and band 38. In order to meet market needs we propose to start 3GPP RAN4 work to specify inter-band carrier aggregation of band 5 and band 38.
Objective
Objective of the Core Part
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for the inter-band CA scenarios: B5+B38
· Finalize the requirements with single UL and two DL with bandwidth combinations:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_5A-38A
	-
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	
	38
	
	
	Yes
	Yes
	Yes
	Yes
	
	


· RAN5 Test scenarios should be considered.
This WI is complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 5 and Band 38.
2.103.106 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18 (LTE_CA_B1_B11_B18)

UID: 690074, WID in RP-151156

Justification
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. KDDI proposes this work item to start RAN4 work on inter-band carrier aggregation (3DL/1UL) of Band 1, Band 11 and Band 18 as an additional set of bands for LTE-Advanced deployment. The objective of this work item also includes the work to add new bandwidth combination sets for the corresponding 2 Band Carrier Aggregation (2DL/1UL) fall-back configurations.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the inter-band carrier aggregation of Band 1 and Band 11 and Band 18 under the following conditions:
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:
· (UL band, DL bands) = (B1, B1 + B11 + B18), (B11, B1 + B11 + B18) , (B18, B1 + B11 + B18)
· Band 1 and Band 11, Band 18 shall be configured as PCell
· Use of DL channel bandwidth combinations in the table below:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-11A-18A
	1
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	11
	Yes
	Yes
	
	
	
	

	
	18
	Yes
	Yes
	Yes
	
	
	

	
	1
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	11
	Yes
	Yes
	
	
	
	

	
	18
	Yes
	Yes
	
	
	
	


· Add Bandwidth Combination Set 2 as described in the table below for LTE Advanced 2 Band Carrier Aggregation of Band 1 and Band 18(2DL/1UL) for fall-back configurations: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-18A
	1
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	Yes
	Yes
	Yes
	
	
	

	
	1
	Yes
	Yes
	
	
	20
	1

	
	18
	Yes
	Yes
	
	
	
	

	
	1
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	18
	Yes
	Yes
	
	
	
	


· Add Bandwidth Combination Set 1 as described in the table below for LTE Advanced 2 Band Carrier Aggregation of Band 11 and Band 18(2DL/1UL) for fall-back configurations: 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_11A-18A
	11
	Yes
	Yes
	
	
	25
	0

	
	18
	Yes
	Yes
	Yes
	
	
	

	
	11
	Yes
	Yes
	
	
	20
	1

	
	18
	Yes
	Yes
	
	
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
This WI is seen as complementary to the generic one (Carrier Aggregation for LTE) where band combination independent tasks are treated.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.107 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40 (LTE_CA_B5_B40_B40)

UID: 690075, WID in RP-151200

Justification
Due to growing market needs for greater cellular capacity, downlink bandwidth demands are constantly increasing. Based on current spectrum allocation, 3 Band Carrier Aggregation of Band 5A+B40C is already feasible in some regions. In order to meet the future market requirement in these regions, it is proposed to aggregate four downlink(3DL) carriers and single uplink(1UL) carrier in Band 5 + Band 40 + Band 40. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 5, Band 40, and Band 40 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B5, B5+B40+B40), (B40, B5+B40+B40)
· Both of Band 5 and Band 40 shall be configured as PCell.

· Use of DL channel bandwidth combinations in the Table-1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 5, Band 40 and Band 40
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_5A-40C
	5
	
	
	Yes
	Yes
	
	
	50
	0

	
	40
	See CA_40C in Table 5.6A.1-1 in TS 36.101 of Bandwidth Combination Set 1
	
	

	
	5
	
	Yes
	Yes
	Yes
	
	
	50
	1

	
	40
	See CA_40C in Table 5.6A.1-1 in TS 36.101 of Bandwidth Combination Set 1
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Note: All other 2DL CA as fall back mode are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify the necessary performance requirements as outlined in the core part. 
2.103.108 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42 (LTE_CA_B3_B41_B42)

UID: 690076, WID in RP-151365

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of the Core Part
The objectives of this work item are specifying RF requirements for the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-41A-42A
	LTE_CA_B3_B41,

LTE_CA_B3_B42,

LTE_CA_B41_B42
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on existing constituent CA configurations for fallback mode
	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-41A
	LTE_CA_B3_B41
(660082)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_3A-42A
	LTE_CA_B3_B42

(640030)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_41A-42A
	LTE_CA_B41_B42

(630036)
	41
	
	
	
	Yes
	Yes
	Yes
	0

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	


Based on Table 2, no new 2DL/1UL fallback CA configuration needs to be defined under this CA WI.

RAN5 testing aspects will also be considered.
Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 3, Band 41 and Band 42.
2.103.109 LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 (LTE_CA_B3_B41_B41)

UID: 690077, WID in RP-151448

Justification
Due to growing market needs for greater cellular capacity, downlink bandwidth demands are constantly increasing. Based on current spectrum allocation, 3 Band Carrier Aggregation of Band 3A+B41C is already feasible in some regions. In order to meet the future market requirement in these regions, it is proposed to aggregate four downlink(3DL) carriers and single uplink(1UL) carrier in Band 3 + Band 41 + Band 41. 
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 3, Band 41, and Band 41 with 1 UL active in one of these bands.
· Use of 1 CC for UL and 3 CCs for DL with the band combinations below:

· (UL band, DL bands) = (B3, B3+B41+B41), (B41, B3+B41+B41)
· Both of Band 3 and Band 41 shall be configured as PCell.

· Use of DL channel bandwidth combinations in the Table-1 below: 
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 3, Band 41 and Band 41
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-41C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	41
	See CA_41C in Table 5.6A.1-1 in TS 36.101 of Bandwidth Combination Set 0
	
	


· Add the performance requirements for this band combination in the relevant specifications.
· Conformance testing aspects will be covered as part of a separate RAN5 WI proposal at a later date.
Note: All other 2DL CA sub-combinations of this WID are covered by other WIDs, documented in Section 2.3.5
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Specify the necessary performance requirements as outlined in the core part. 
2.103.110 LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41 (LTE_CA_B39_B41_B41_B41)

UID: 690078, WID in RP-151175

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 39, Band 41, Band 41 and Band 41 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following Table.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_39A-41D
	LTE_CA_B39_B41_B41

LTE_CA_C_B41-3DL
	39
	Mandatory
	
	
	
	Yes
	Yes
	Yes
	0

	
	
	41
	Mandatory
	
	
	
	
	
	Yes
	

	
	
	41
	Mandatory
	
	
	
	
	
	Yes
	

	
	
	41
	Mandatory
	
	
	
	
	
	Yes
	


· Only non-simultaneous Rx/Tx UE is considered

· Develop the additional performance requirements for this band combination in the relevant specifications.
· RAN5 testing aspects will also be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.111 LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41 (LTE_CA_B39_B39_B41_B41)

UID: 690079, WID in RP-151176

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 39, Band 39, Band 41 and Band 41 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following Table.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_39C-41C
	LTE_CA_B39_B39_B41

LTE_CA_B39_B41_B41
	39
	Mandatory
	See CA_39C Bandwidth Combination Set 0 in TS36.101
	0

	
	
	39
	Mandatory
	
	

	
	
	41
	Mandatory
	
	
	
	
	
	Yes
	

	
	
	41
	Mandatory
	
	
	
	
	
	Yes
	


· Only non-simultaneous Rx/Tx UE is considered

· Develop the additional performance requirements for this band combination in the relevant specifications.
· RAN5 testing aspects will also be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.112 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40 (LTE_CA_B1_B3_B8_B40)

UID: 690082, WID in RP-151262

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following two Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

Bands
	PCell support
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-8A-40A
	LTE_CA_B1_B3_B8,

LTE_CA_B1_B3_B40,

LTE_CA_B1_B8_B40,

LTE_CA_B3_B8_B40
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	8
	Mandatory
	
	Yes
	Yes
	Yes
	
	
	

	
	
	40
	Optional
	
	
	Yes
	Yes
	Yes
	Yes
	


Table 2: Information on constituent CA configurations for fallback
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-8A
	LTE_CA_B1_B3_B8

(620024)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-40A
	LTE_CA_B1_B3_B40

(660090)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-8A-40A
	LTE_CA_B1_B8_B40

(660091)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_3A-8A-40A
	LTE_CA_B3_B8_B40

(660092)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Same as section 4.1.
2.103.113 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40 (LTE_CA_B3_B28_B40_B40)

UID: 690083, WID in RP-151363

Justification
This WID presents a Four-downlink (4DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. In order to meet such demands, 4DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 28, Band 40 and Band 40. 
Objective
Objective of the Core Part
The objectives of this work item are specifying the CA configuration based on the following Table 1 and Table 2. It is noted that the constituent 3DL/1UL CA scenario CA_3A-28A-40A has not been included in other WIDs and is therefore covered in this WI. 
Table 1: Information on newly proposed CA configuration

	CA configuration
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-28A-40C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	40

	See CA_40C Bandwidth Combination Set 1 in 36.101 Table 5.6A.1-1
	

	Note: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


Table 2: Information on newly proposed CA configuration for fallback mode
	CA configuration
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_3A-28A-40A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	

	Note: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 28, Band 40, Band 40 and Band 40.
2.103.114 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40 (LTE_CA_B28_B40_B40_B40)

UID: 690084, WID in RP-151364

Justification
This WID presents a Four-downlink (4DL) and single uplink (1UL) carrier aggregation. Market demands in downlink bandwidth are constantly increasing. In order to meet such demands, 4DL carrier aggregation is needed. Only one uplink is considered.
A new work item is proposed to start RAN4 work on LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 28, Band 40, Band 40 and Band 40. 
Objective
Objective of the Core Part
The objectives of this work item are specifying the CA configuration based on the following Table.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_28A-40D
	28
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	40
	See CA_40D Bandwidth Combination Set 0 in 36.101 Table 5.6A.1-1
	

	Note: The UL band can be any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).


RAN5 testing aspects should be considered.

Objective of the Performance Part
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for inter-band DL CA of Band 28, Band 40, Band 40 and Band 40.
2.103.115 LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28 (LTE_CA_B3_B7_B7_B28)

UID: 690085, WID in RP-151511

Justification
This work item description is proposed for LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 7, Band 7, Band 28 and Band 3, growing market demand for capacity and bandwidths are required by the market. With the popularity of carrier aggregation of Band 3, Band 7 and Band 28 the next logical step is for four downlink carriers.
Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 4 Band Carrier Aggregation:

· (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
· In addition, any 3 Band Carrier Aggregation (3DL/1UL) configurations consisting this 4 Band Carrier Aggregation (4DL/1UL) shall be specified to fall back to either of the associated CA configurations (3DL/1UL) with the common UL.

· (3DL/1UL) of Band 3, Band 7 and Band 7 (UIDs 630226 and 660088)

· (3DL/1UL) of Band 3, Band 7 and Band 28 (UID 661002)

· (3DL/1UL) of Band 7, Band 7 and Band 28 (UID 660089)
· Use of DL channel bandwidth combinations in the table below: 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7C-28A
	3
	
	
	
	Yes
	Yes
	Yes
	80
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

2.103.116 LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42 (LTE_CA_B1_B3_B19_B42_B42)

UID: 690089, WID in RP-151159

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-19A-42C
	LTE_CA_B1_B3_B19_B42,

LTE_CA_B1_B3_B42_B42,

LTE_CA_B1_B19_B42_B42,

LTE_CA_B3_B19_B42_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	Optional
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 4DL/1UL, 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-3A-19A-42A
	LTE_CA_B1_B3_B19_B42
(680086)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-3A-42C
	LTE_CA_B1_B3_B42_B42
(680087)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	
	CA_42C
	See table 2
	

	CA_1A-19A-42C
	LTE_CA_B1_B19_B42_B42
(680088)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	See table 2
	

	CA_3A-19A-42C
	LTE_CA_B3_B19_B42_B42
(680089)
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 3DL/1UL and 2DL/1UL from the above respective 4DL/1UL are reflected in respective 4DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are as following:

· Specify the performance requirements for the same band combinations as section 4.1.
2.103.117 LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42 (LTE_CA_B1_B19_B21_B42_B42)

UID: 690090, WID in RP-151160

Justification
To meet market requirement, this work item is proposed to start RAN4 work on LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42 as a foreseeable set of bands for LTE-Advanced deployment.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are specifying the CA configuration based on the following three Tables.

Table 1: Information on newly proposed CA configuration

	CA configuration
	Constituent CA 

Configuration Acronym
	Operating

bands
	PCell support request(NOTE)
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-21A-42C
	LTE_CA_B1_B19_B21_B42,

LTE_CA_B1_B19_B42_B42,

LTE_CA_B1_B21_B42_B42,

LTE_CA_B19_B21_B42_B42
	1
	Mandatory
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	21
	Mandatory
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	Optional
	See table 2
	

	NOTE: The completion of the discussion does not affect the completion of this WI. The requests come from the approved way forward of RP-150476. It is expected that the decision will be made by considering this CA configuration as well as handling of PCell support requests for constituent CA configurations such as 4DL/1UL, 3DL/1UL and 2DL/1UL CA.


Table 2: Information on CA configuration CA_42C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Acronym
(Unique identifier)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	LTE_CA_C_B42
(620037)
	5, 10, 15, 20
	20
	40
	0

	
	
	20
	5, 10, 15
	
	


Table 3: Information on constituent CA configurations for fallback (NOTE)
	Constituent CA 

Configurations
	Acronym
(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_1A-19A-21A-42A
	LTE_CA_B1_B19_B21_B42
(680090)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-19A-42C
	LTE_CA_B1_B19_B42_B42
(680088)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	See table 2
	

	CA_1A-21A-42C
	LTE_CA_B1_B21_B42_B42
(680091)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	See table 2
	

	CA_19A-21A-42C
	LTE_CA_B19_B21_B42_B42
(680092)
	19
	
	
	Yes
	Yes
	Yes
	
	0

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	

	
	
	CA_42C
	See table 2
	

	NOTE: The constituent CA configurations for 3DL/1UL and 2DL/1UL from the above respective 4DL/1UL are reflected in respective 4DL/1UL WID.


· Develop the additional performance requirements for this band combination in the relevant specifications.
RAN5 testing aspects will also be considered.
It should be noted that simultaneous transmission for UL is not handled in this work item, but will be proposed as a different work item if necessary.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are as following:

· Specify the performance requirements for the same band combinations as section 4.1.
2.103.118 LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28 (LTE_CA_B1_B3_B7_B7_B28)

UID: 690091, WID in RP-151512

Justification
This work item description is proposed for LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 7, Band 7, Band 28 and Band 3, growing market demand for capacity and bandwidths are required by the market. With the popularity of carrier aggregation of four downlink carriers the next logical step is for five downlink carriers.
Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 5 Band Carrier Aggregation:

· (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
· Use of DL channel bandwidth combinations in the table below: 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7C-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0



	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· In addition, any 4 Band Carrier Aggregation (4DL/1UL) configurations consisting this 5 Band Carrier Aggregation (5DL/1UL) shall be specified to fall back to the associated CA configuration (4DL/1UL) with the common UL.

· (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28 (WID RP-151511)

· (4DL/1UL) of Band 1, Band 3, Band 7 and Band 28 

· (4DL/1UL) of Band 1, Band 3, Band 7 and Band 7

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0



	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0



	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	


· The following fallback Carrier Aggregation (3DL/1UL) configuration shall be specified

· (3DL/1UL) of Band 1, Band 7 and Band 7

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	


· Pcell support is mandatory in any band for the new CA configurations specified in this WI.

· Develop the additional performance requirements for this band combination in the relevant specifications. 
· RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 5 band CA of Band 1, Band 3, Band 7, Band 7 and Band 28.
2.103.118.1 Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28 (LTE_CA_B1_B3_B7_B7_B28-Core)

UID: 690191, WID in RP-160141

Justification
This work item description is proposed for LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 7, Band 7, Band 28 and Band 3, growing market demand for capacity and bandwidths are required by the market. With the popularity of carrier aggregation of four downlink carriers the next logical step is for five downlink carriers.
Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 5 Band Carrier Aggregation:

· (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
· Use of DL channel bandwidth combinations in the table below: 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7C-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0



	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· In addition, any 4 Band Carrier Aggregation (4DL/1UL) configurations consisting this 5 Band Carrier Aggregation (5DL/1UL) shall be specified to fall back to the associated CA configuration (4DL/1UL) with the common UL.

· (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28 (WID RP-151511)

· (4DL/1UL) of Band 1, Band 3, Band 7 and Band 28 

· (4DL/1UL) of Band 1, Band 3, Band 7 and Band 7
· (4DL/1UL) of Band 1, Band 7, Band 7 and Band 28
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-3A-7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0



	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0



	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	CA_1A-7C-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· The following fallback Carrier Aggregation (3DL/1UL) configuration shall be specified

· (3DL/1UL) of Band 1, Band 7 and Band 7
· (3DL/1UL) of Band 1, Band 7 and Band 28 new bandwidth combination set 1
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-7C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	CA_1A-7A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	1


	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· Pcell support is mandatory in any band for the new CA configurations specified in this WI.

· Develop the additional performance requirements for this band combination in the relevant specifications. 
· RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 5 band CA of Band 1, Band 3, Band 7, Band 7 and Band 28.
2.103.119 LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28 (LTE_CA_B3_B3_B7_B7_B28)

UID: 690092, WID in RP-151513

Justification
This work item description is proposed for LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28 growing market demand for capacity and bandwidths are required by the market. With the popularity of carrier aggregation of four downlink carriers the next logical step is for five downlink carriers.
Objective
Objective of Core part WI
The objectives of this work item are the following:

· Specify the band-combination specific RF requirements for LTE Advanced 5 Band Carrier Aggregation:

· (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-7C-28A
	See CA_3C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	100
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· In addition, any 4 Band Carrier Aggregation (4DL/1UL) configurations consisting this 5 Band Carrier Aggregation (5DL/1UL) shall be specified to fall back to the associated CA configuration (4DL/1UL) with the common UL.

· (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28 (WID RP-151511)

· (4DL/1UL) of Band 3, Band 3, Band 7 and Band 7;
· (4DL/1UL) of Band 3, Band 3, Band 7 and Band 28.

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-7C-28A
	3
	
	
	
	Yes
	Yes
	Yes
	80
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3C-7C
	See CA_3C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	80
	0



	
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	CA_3C-7A-28A
	See CA_3C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	80
	0



	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


· Specify the band-combination specific RF requirements for LTE Advanced 3 Band Carrier Aggregation:

· (3DL/1UL) of Band 3, Band 3 and Band 28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth
	Bandwidth combination set

	CA_3C-28A
	3
	See CA_3C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	60
	0

	
	28
	 
	 
	 Yes
	Yes
	Yes 
	Yes 
	
	


· Pcell support is mandatory in any band for the new CA configurations specified in this WI.

· Develop the additional performance requirements for this band combination in the relevant specifications. 
· RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objective of the Performance part work item is to add in the relevant RAN4 specifications the performance requirements for LTE Advanced 5 band CA of Band 3, Band 3, Band 7, Band 7 and Band 28.
2.103.120 LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41 (LTE_CA_3DL3UL_B39_B41_B41)

UID: 690093, WID in RP-151402

Justification
This work item proposal presents a scenario for three-downlink (3DL) and three-uplink (3UL) carrier aggregation. The growing market demand for UL peak rate drives the requirement for wider bandwidths in the uplink. Two uplink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. We propose this work item to start RAN4 work on band combination of three downlink and three uplink LTE carrier aggregations of Band 39, Band 41 and Band 41.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 39, Band 41 and Band 41 with 3 UL active in these bands.
· The UE only support non-simultaneous Rx and Tx
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 39, Band 41 and Band 41

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_39A-41C
	39
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	41
	
	
	
	
	
	Yes
	
	

	
	41
	
	
	
	
	
	Yes
	
	


· Add conformance tests in RAN5 specifications (to follow).
Note: All 3DL/2UL cases for this combination have been specified in 36.101.

Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
2.103.121 LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41 (LTE_CA_3DL3UL_B39_B39_B41)

UID: 690094, WID in RP-151403

Justification
This work item proposal presents a scenario for three-downlink (3DL) and three-uplink (3UL) carrier aggregation to enlarge uplink operation bandwidth. The growing market demand for UL peak rate drives the requirement for wider bandwidths in the uplink. Two uplink carrier aggregation capabilities have been successful in providing the steps towards additional bandwidth availability. We propose this work item to start RAN4 work on band combination of three downlink and three uplink LTE carrier aggregations over carriers of Band 39, Band 39 and Band 41.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of this work item are the following:
· Specify the band-combination specific RF requirements for the following scenario of inter-band CA of Band 39, Band 39 and Band 41 with 3 UL active in these bands.
· The UE only support non-simultaneous Rx and Tx
Table-1: E-UTRAN CA Configurations and Bandwidth Sets for Inter-band CA of Band 39, Band 39 and Band 41

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_39C-41A
	39
	See CA_39C in Table 5.6A.1-1 in TS 36.101
	55
	0

	
	41
	
	
	
	
	
	Yes
	
	


· Add conformance tests in RAN5 specifications (to follow).
Note: All 3DL/2UL cases for this combination have been specified in 36.101.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
2.103.122  Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7 (LTE_CA_NC_B7_BWset)

UID: 690095, WID in RP-151462

Justification
CA_7A-7A bandwidth combination set 0 is completed, but new deployment demand requires additional bandwidth combination set. It is proposed to start RAN4 work for the bandwidth combination set 1 of CA_7A-7A.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this work item is the following:

Add bandwidth combination set 1 to the channel bandwidth combination table of B7+B7 CA for 1UL/2DL, as indicated in the table below:

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	-
	5
	15
	
	40
	0

	
	
	10
	10, 15
	
	
	

	
	
	15
	15, 20
	
	
	

	
	
	20
	20
	
	
	

	CA_7A-7A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1


RAN5 testing aspects should be considered.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
The objectives of this work item are the following:

Specify the performance requirements for the additional bandwidth combination set 1 of CA_7A-7A.
3. Release 13 Studies
3.1 Study on Power saving for Machine-Type Communications (MTC) devices (FS_uPoD)

UID: 620012, WID in GP-131136

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620012
	Study on Power saving for Machine-Type Communications (MTC) devices
	FS_uPoD
	1
	Rel-13
	G2, G1
	Aug-14
	Aug-15
	100%
	China Mobile
	43.869
	GP-131136


Justification
Power consumption is in general important for mobile user equipment, but is of special importance for MTC devices. The importance is increasing along with a growing population of MTC devices. The importance of studying power saving mechanisms for MTC devices is illustrated in the following scenarios:

· For MTC devices that run on battery, power saving mechanisms can extend the battery lifetime and reduce the cost of changing or charging batteries for a large amount of devices. In addition, for those MTC devices with irreplaceable batteries, longer battery lifetime means longer devices lifecycle and thus a reduction in the cost of devices replacement.

· For MTC devices with external power supply, power saving mechanisms will mean lower power consumption and thus improved for energy efficiency.

One important use case is MTC devices that only have mobile originating traffic, e.g. metering, fleet management, product flow management etc. Another important uses case is stationary or low mobility devices e.g. electricity metering devices, relics protection devices, anti-invasion system devices etc. For these use cases power saving mechanisms are essential.
Objective
The objective is to:

· Identify MTC use cases and traffic models where MTC devices would benefit from power savings
· Investigate possible techniques to reduce the power consumption of MTC devices

· Evaluate the possible gains in terms of energy savings
· Evaluate the possible impacts of power saving techniques on device performance

· Avoid any negative impact on legacy voice and data services

· Avoid any hardware impact on infrastructure equipment.

· Avoid any hardware impact on BTS and MTC devices

Study on Cellular system support for ultra Low Complexity and low throughput Internet of Things (FS_IoT_LC)

UID: 640001, WID in GP-150354

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640001
	Study on Cellular system support for ultra Low Complexity and low throughput Internet of Things
	FS_IoT_LC
	1
	Rel-13
	G1, G2
	May-14
	Aug-15
	100%
	Vodafone
	45.8xy
	GP-150354


Study on architecture enhancements of cellular systems for ultra low complexity and low throughput Internet of Things (FS_AE_CIoT)

UID: 670029, WID in SP-150167

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670029
	Study on architecture enhancements of cellular systems for ultra low complexity and low throughput Internet of Things
	FS_AE_CIoT
	1
	Rel-13
	S2
	Mar-15
	Dec-15
	100%
	puneet.jain@intel.com
	New TR 23.8xx
	SP-150167


Justification
Machine type communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem. 

To support the so called ‘Internet of Things’ (IoT), 3GPP operators have to address usage scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements and, more importantly, are cheap enough so that they can be deployed on a mass scale and even be disposable.

There are competing technologies for supporting MTC that claim to provide devices at a much lower cost than GSM with better coverage and power efficiency than the cheapest GSM devices. In that competition, legacy GPRS CN and/or EPC may also fall out unfavourably when considering MTC/IoT use cases that may require higher upper layer efficiency and security level than provided by legacy GPRS CN / EPC.

In order to optimize the support of ‘Internet of Things’ in 3GPP cellular networks to compete with non-3GPP technologies in the lower data rate and low complexity end of the MTC market, it is necessary to study potential architecture requirements, architecture solutions, potential security solutions, simplification for signalling, mobility etc and make recommendations for a 3GPP cellular system of ultra-low complexity and low throughput ”Internet of Things” devices that may also be constrained e.g. with regard to processing power, memory, battery capacity, etc.

Objective
The objective is to study the architecture requirements for “Internet of Things”, specifically for ultra low complexity / low data rate devices which may also be power constrained, and study the necessary enhancements/simplifications for the system.

The following should be taken into account for the study:

· Specific areas of interest for enhancements/simplifications in the architecture are: 
· To support highly efficient handling of frequent and infrequent small data transmissions (e.g. based on the traffic model in TR 45.820) with minimised overhead for system signalling without compromising e.g. security.
· To support power consumption optimisations and/or using existing ones that have been developed for EPS or GPRS.

· Assessing simplification of Mobility Management and Session Management procedures. 

· To support paging optimisations for UEs requiring coverage enhancements

· Seamless mobility is not required.

· Considering system architecture alternatives to address the points above to support ultra-low complexity, power constrained, and low data-rate ‘Internet of Things’ devices. 
Existing work on any of the above areas e.g. Power Saving Mode, extended DRX or paging optimisations for UEs requiring coverage enhancements can be taken into account. 

This work shall not constrain the completion of other rel.13 work of SA2 on MTC related topics. 
For architecture enhancements with GERAN or RAN impacts, GERAN/RAN shall have the opportunity to provide an evaluation of the solution proposed by SA2. 
3.2 Study on Battery Efficient Security for very low Throughput Machine Type Communication Devices (FS_BEST_MTC_Sec)

UID: 670036, WID in SP-150171

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670036
	Study on Battery Efficient Security for very low Throughput Machine Type Communication Devices
	FS_BEST_MTC_Sec
	1
	Rel-13
	S3
	Mar-15
	Dec-15
	95%
	Barry, Aguibou, VODAFONE Group Plc
	32.863
	SP-150171


Justification
Machine Type Communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem. 

TSG-RAN has the LTE_MTC_e2_L1 Work Item (RP-141660) which includes the following objectives: 

“Target a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage”

and

“Provide power consumption reduction for the UE category/type defined above, both in normal coverage and enhanced coverage, to target ultra-long battery life:”
TSG-GERAN has the FS_IoT_LC Study Item (GP-140421) which includes the following objectives:

“Provide a data rate of at least 160 bps (on both the uplink and downlink) at the (equivalent of) the SAP to the SNDCP layer with the aim of achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS). It is noted that solutions with lesser coverage extension may need to be studied. Both interference limited and noise limited scenarios are to be considered.”

and
“Reduce power consumption of MTC Mobile Stations compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life with battery capacity of 5 Watt-hours, even in locations with adverse coverage conditions where up to 20 dB extension might be needed.“
When in the deep (15/20dB) coverage extension, significant battery energy is used to transfer data between the device and the network.

Many current MTC users implement “device to enterprise” security. It is believed that these security mechanisms incur a significant data overhead by e.g. frequent security key renegotiation, and, that this data overhead could severely impact the useful battery life of the devices being developed for the above mentioned Work/Study Items. 

An alternative to “device to enterprise” security might be to develop low data overhead, efficient security mechanisms between the device and the HPLMN and thus enable the HPLMN to offer a guaranteed security level to the enterprise customer.
The aim of this Study Item is to investigate solutions to provide battery efficient security between the “device and enterprise” and between the “device and HPLMN”.

Assuming that the LTE_MTC_e2_L1 work remains using the S1 based architecture; the “evolved GSM” component of FS_IoT_LC remains using the Gb based architecture; and both S1 and Gb based architectures are being considered for the for the “clean slate” component of FS_IoT_LC, then the study needs to cater for both Gb and S1 based systems.
Objective
The objectives are to:

a) Investigate whether battery efficient ‘device to enterprise’ mechanisms to provide sufficient security exist.

b) Investigate potential enhancements to 3GPP’s security architecture(s) that enable the Home Operator to be able to offer well guaranteed security to enterprises e.g. to provide security between the UE and a node in the home operator domain. 

c) Both S1 and Gb based architectures should be considered when undertaking b, above.
In particular, SA3 should study the impact of relevant authentication and key agreement procedures. 
The following should be taken into account for the study:

4. The potential solutions should aim at minimising the energy consumption of devices to help meet the objective of a ten year battery life in the extended coverage situation and take into consideration the very low data rate capability of the radio interface. when using the Energy Consumption Evaluation Methodology described in TR45.820.
5. The potential security solutions for devices related to GERAN’s FS_IoT_LC and LTE Rel 13 Low Complexity UEs can take into account that the devices are not expected to be able to access pre-release 13 networks.. 

3.3 Study on Small data transmission enhancements for UMTS (FS_UTRA_SDATA)

UID: 650013, WID in RP-141861

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650013
	Study on Small data transmission enhancements for UMTS
	FS_UTRA_SDATA
	1
	Rel-13
	R1, R3
	Sep-14
	Jun-15
	100%
	Ericsson
	25.705
	RP-141861


Justification
Small data applications are expected to be a large growth area, with the potential for billions of connected devices. In many cases, this type of traffic poses different service requirements compared to conventional traffic types. For an important segment of applications, the requirements on power consumption and coverage versus data rate and latency may vary. 

The phenomenal success of WCDMA technologies means that up to the 2020 timescale and beyond, WCDMA will be a dominant 3GPP technology with a large coverage footprint. Furthermore, WCDMA devices are already available at a cost level that is suitable for the machine oriented communication market. In order to serve the market opportunities, many operators likely need to provide enhanced support for small data applications with a coverage footprint that WCDMA can provide. 

The current generation of WCDMA specifications has been optimized for mobile broadband traffic. To ensure that small data applications are properly addressed, the specifications should enable requirements on coverage in challenging device locations, low device power consumption and machine type data rates to be met.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to identify any potential problems and system bottlenecks and also technical solutions for improved support for small data applications, delay tolerant applications and massive deployment of devices over HSPA based transport. 
The study should consider the following aspects:

· identify the targeted standard related small data applications, delay tolerant applications, and applications relevant to massive deployment of devices 

· identify the key traffic characteristics of these applications

· identify any relevant requirements (e.g. related to latency, power and coverage*) for these applications

· identify any potential problems or system bottlenecks relevant to these applications and requirements 

From the identified requirements, the study should then consider potential technical solutions, for example:

· Device power saving enhancements (for example extended DTX/DRX cycles**) (RAN1, RAN2)

· Signalling optimizations to support massive number of devices and/or optimize small packet transmission (for example control signalling overhead reduction) (RAN2, RAN1)
· Optimization of delay tolerant transmissions (RAN2)
· Investigate mechanisms to enhance coverage for low data transmissions, including above-mentioned optimizations (and for example time domain repetition of physical channels or signals) (RAN1, RAN2)
Minimizing the impact on the physical layer, and on legacy terminals and networks, are important aspects for any considered technical solutions. Enhancements possible with existing UE hardware are prioritized.
* The priority of the coverage extension is to balance the link budget of different channels and signals.
** The study on DTX/DRX cycles should consider the findings in 3GPP TR 23.887. If necessary, RAN WGs should liaise with SA WGs.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.4 Study on Application specific Congestion control for Data Communication (FS_ACDC)

UID: 570034, WID in SP-130415

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	570034
	Study on Application specific Congestion control for Data Communication
	FS_ACDC
	1
	Rel-13
	S1
	Sep-12
	Sep-14
	100%
	NTT DOCOMO
	22.806
	SP-130415


Justification
In the recent UE trends, UEs which user can easily download applications from web site are rapidly increasing in the world and a wide variety of applications are constantly created and installed on the UEs. Specific applications can (intentionally or unintentionally) cause congestion over RAN/CN while network is congested. While network is congested, it is not preferred to allow these applications to access to network in order to protect the network resources. Several SDOs such as GSMA, 3GPP and OMA identified key issues related to network inefficiencies (e.g. ) caused by such UEs and by the variety of applications. 

On the other hand, for example in Japan, after the severe earthquake on March 11th, 2011, the packet based communication applications to confirm the safety of their relatives are recognized as the important applications (ex. Disaster message board service, Disaster voice messaging service) when disaster occurs. Therefore, Japanese government strongly expects Japanese operators to provide the connectivity at least for such services even when the network is congested, while other services are barred to free up the resources for important services.

In the past, 3GPP studied a variety of access control mechanisms (ACB/SSAC/ACB for CSFB/EAB) to avoid RAN/CN congestion due to massive mobile origination requests from UEs. While RAN is congested, ACB and EAB restrict mobile origination requests for all services, SSAC restricts for MMTEL voice/video and ACB for CSFB restricts MO for CSFB. SSAC and ACB for CSFB can separately restricts mobile origination requests for voice services from other packet services. In UPCON, network provides U-plane congestion control mechanism while radio access network is congested.
But there is no mechanism on UE to allow/restrict particular applications defined by operator. 

[Reference]:

Disaster message board: People, who are in disaster area, can store messages on the Web server. The relatives and friends can confirm their safety to check the messages. Japanese operators provide the Web server for Disaster message board when disasters occur.

Disaster Voice message service: People, who are in disaster area, can record voice message on the UE and the UE sends the messages to the server when it can get access to the network, then the message is delivered to the relatives and friends. Japanese operators will provide Disaster voice message service when disasters occur.

Objective
The objective of this study item is to investigate the following aspects:

· Identify the use cases and potential requirements to allow/restrict the communication initiation of particular applications defined by operator;

· Gap analysis with existing access control mechanisms to enable network to instruct the UE to allow/restrict particular applications defined by operator
· Consider backwards compatibility with existing access control mechanisms

3.5 Study on enhancements for Infrastructure based data Communication Between Devices (FS_eICBD)

UID: 610031, WID in SP-130418

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	610031
	Study on enhancements for Infrastructure based data Communication Between Devices
	FS_eICBD
	1
	Rel-13
	S1
	Sep-13
	Sep-14
	100%
	KPN
	22.807
	SP-130418


Justification
More and more devices are becoming connected. Market research suggests that in 2020 the total number of connected devices will grow from 9 Billion today to 24 Billion, with half of these incorporating mobile technology [www.gsma.com/connectedliving/]. These connected devices can be M2M devices such as smart meters, but increasingly all kinds of consumer electronic devices (e.g. photo cameras, navigation devices, e-books, hifi equipment, TVs) are connected. It is of interest to the cellular industry to increase the portion of consumer electronic devices that are connected via mobile networks.

Where Machine-to-Machine (M2M) communication is generally client server based, many consumer electronic devices also communicate with other consumer electronic devices. For example a photo camera can communicate with a printer, or a media server can communicate with hi-fi equipment. There is clearly the need to support communications between connected devices, i.e. without the need for intermediate network servers.

Examples of a non-3GPP technology that support communication between consumer electronic devices are Digital Living Network Alliance (DLNA) http://www.dlna.org/ and Universal Plug and Play (UPnP) www.upnp.org. DLNA and UPnP enable the discovery of other devices of interest, after which IP level data communication is made possible between the devices. DLNA and UPnP however only work within the confines of a single WLAN/LAN. How DLNA and UPnP could be supported over a cellular network infrastructure is not clear.

Within 3GPP, Proximity-based Services (ProSe) provide discovery of devices and communication between devices in proximity. For certain use cases, discovery and communication should work the same, irrespective of where the two devices are located. It should be possible to support communication between devices, e.g. two game consoles, even when they are in different countries. In that case, the communication is handled via the 3GPP infrastructure.

Many of the use cases of direct communication via the 3GPP infrastructure would likely involve small cell deployments (e.g. Local IP Access (LIPA)) or would benefit from data offloading (e.g. Selected IP Traffic Offload (SIPTO)). The interaction of infrastructure based communication between devices with local IP access and offloading should be investigated.

Exchange of data between consumer devices can also be supported with cloud based Over-the-Top (OTT) applications. But these OTT applications are generally not interoperable. The idea of this study item is to investigate the possibility of a generic communication capability that can generate a new revenue source for mobile network operators.
Objective
The objective of this study item is to study:

· Potential enhancements to support secure discovery of UEs of interest 

· Potential enhancements to support secure optimized end-to-end data communication between UEs via the 3GPP infrastructure

· Potential enhancements derived from user requirements for identification in communication between UEs

· Potential interactions of data communication between devices with LIPA and SIPTO

UEs may represent functions/capabilities provided by non-3GPP devices in order to support interworking. However, discovery of, or end-to-end data communication with, non-3GPP devices themselves is out of scope.

Potential enhancements will be studied through the definition of use cases. From these use cases, potential requirements are identified. For potential requirements identified, if any, it will be determined what is the best way to approach normative specification.

3.6 Study on Isolated E-UTRAN Operation for Public Safety (FS_IOPS)

UID: 600046, WID in SP-130596

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	600046
	Study on Isolated E-UTRAN Operation for Public Safety
	FS_IOPS
	1
	Rel-13
	S1
	Jun-13
	Jun-14
	100%
	General Dynamics
	22.897
	SP-130596


Justification
Many national and international Public Safety organisations have endorsed or are considering LTE as the next generation technology either to augment their existing systems, or to provide a future migration path.

In many critical incident related scenarios, the benefit of ensuring the ability to communicate between Public Safety officers on the ground will be of the utmost importance, even though they may be moving in and out of LTE network coverage or following the loss of backhaul communications.

To provide voice, video, and data communication service for Public Safety officers who are out of LTE network coverage, the Public Safety authorities may deploy a mobile command post equipped with an eNB or set of eNBs to facilitate communications for nearby Public Safety UEs beyond what is provided by Proximity Services in UE-to-UE direct communication mode. The eNB within a mobile command post could be either a single autonomous eNB without a backhaul link to the core network or a set of eNBs without backhaul links but linked to each other.

Alternatively, where an unexpected incident interrupts the backhaul and/or the link(s) between the eNBs it is also important to ensure the ability of Public Safety officers to communicate. If such a situation arises the eNBs are expected to provide isolated operation with rapid dynamic reconfiguration of the system in support of mission critical operations.

In both of the above scenarios it is vital to support recoverable mission critical network operations regardless of the existence of the backhaul link. When the backhaul link to the core network is unavailable, Public Safety eNB(s) could either operate autonomously or coordinate with other nearby eNB(s) to provide locally routed communications for nearby Public Safety UEs within a region. For example, it is undesirable for a UE in a mission critical situation to have to re-establish communications following the loss/recovery of backhaul link(s) especially when the backhaul link(s) are intermittently available; handling the dynamics of this loss and resumption is important. Furthermore, ProSe and GCSE_LTE have defined requirements for public safety discovery and communications (including group communications) in the cases of no network coverage and of full (E-UTRAN and EPC) network coverage. The need for discovery and group communications have to be considered in the case that eNB(s) with no EPC connectivity is(are) supporting LTE network coverage for a collection of UEs deployed to a public safety incident.

The benefits of exploiting locally routed communications for Public Safety UEs include:

1. The communications range achievable between Public Safety UEs may be enhanced compared with direct communications using Proximity Services.

2. Public Safety eNB(s) permanently or temporarily without backhaul can act as a radio resource manager for ProSe communications between Public Safety UEs to reduce interference and increase system capacity.

3. E-UTRAN could offer additional benefits by extending the network architecture, e.g.:

i. With LIPA like features

ii. For an eNB that has temporarily lost its backhaul, re-routing of the backhaul traffic to an eNB that still has a backhaul.

Objective
The objective is to study use cases and identify potential requirements for isolated E-UTRAN operation in support of mission critical network operations. Initial scenarios (but not excluding scenarios arrived at during the study) would include:

1) an eNB either permanently or temporarily without connection to the backhaul;

2) a set of eNBs either permanently or temporarily without connection to the backhaul but with connection(s) to each other;

3) a set of eNBs temporarily without connection to the backhaul and without connection to each other.
This study shall aim at avoiding UE impact by reusing existing UE requirements whenever possible. Should existing UE requirements not be sufficient or applicable, new UE requirements may be considered.

The security of the network shall not be compromised by the introduction of the functionality described above.

This study should aim at minimising impact on requirements for ProSe and GCSE_LTE.

This study should aim at re-using existing standardised functionality as much as possible.

3.7 Study on architecture enhancements for Public Safety (FS_IOPS_St2)

UID: 660059, WID in SP-140714

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660059
	Study on architecture enhancements for Public Safety
	FS_IOPS_St2
	1
	Rel-13
	S2
	Dec-14
	Jun-15
	100%
	
	
	SP-140714


Justification
Many national and international Public Safety organisations have endorsed or are considering LTE as the next generation technology either to augment their existing systems, or to provide a future migration path.

Ensuring the continued ability of Public Safety users to communicate within mission critical situations is of the utmost importance even when the fixed infrastructure is compromised. The IOPS feature provides the ability to:

· Maintain or create a level of communications for Public Safety users in the scenario where a fixed or nomadic set of eNBs is without normal backhaul communications but has been provided with an alternative (non-ideal) limited bandwidth backhaul.

· Maintain a level of communications for Public Safety users, via an eNB (or set of connected eNBs), following the total loss of backhaul communications.

· Create a serving radio access network without backhaul communications from a deployment of one or more standalone Nomadic eNBs (NeNBs).

The Isolated E-UTRAN may comprise a single or multiple eNBs. An Isolated E-UTRAN comprising multiple eNBs, with connections between the eNBs, can provide communication between UEs across a wider area of coverage than can be provided by a single isolated eNB. The UEs in the coverage of the Isolated E-UTRAN are able to continue communicating and provide a restricted set of services supporting voice, data and group communications, to their Public Safety users.

An Isolated E-UTRAN may comprise a deployment of one or more NeNBs. An Isolated E-UTRAN derived from NeNBs exhibits similar behaviour to an Isolated E-UTRAN derived from eNBs including: support for Public Safety UEs in the coverage area, communication between NeNBs and support for limited backhaul connectivity.

Realisation of the IOPS feature must be able to manage the potentially dynamic nature of an Isolated E-UTRAN(s) where:

·  (N)eNBs form, join and leave the Isolated E-UTRAN.

· UEs join and leave the Isolated E-UTRAN;

The IOPS Stage 1 Work Item has specified service requirements for:

· Initiation of an Isolated E-UTRAN;

· Operation of an Isolated E-UTRAN;

· Termination of an Isolated E-UTRAN;

· Security aspects of Isolated E-UTRAN.

An Isolated E-UTRAN is characterised by having no, or a limited, backhaul connection. In particular, the IOPS feature enables services to be provided to Public Safety UEs in the following backhaul scenarios:

· No backhaul;

· Limited bandwidth signalling only backhaul;

· Limited bandwidth signalling and user data backhaul.
Objective
The objectives of this study item are as follows:

a) Study candidate solution(s) to address the Stage 1 service requirements, in order to support, at least but not necessarily limited to, the minimum MCPTT service described in the clause “Interoperability with MCPTT” in TS 22.346;
b) The study will address the following issues in both no backhaul to the EPC and limited backhaul to the EPC scenarios:

1) Identification of the system architectural requirements.

NOTE: Security aspects need to be defined by SA3;

2) Formation and break-up of an Isolated E-UTRAN by multiple eNBs, including:

i. Identification of possible system architecture and functions from scenarios in which eNBs may form, join and break-up an Isolated E-UTRAN (study of actual procedures is part of RAN WGs scope) ;

ii. The suitability of existing mechanisms for cell/PLMN reselection in order to be able to reselect to/from an IOPS network;

iii. The suitability of existing mechanisms for providing PDN connectivity;

3) Procedures for UEs joining and leaving an Isolated E-UTRAN, including:

i. The suitability of existing Idle and connected mode mobility procedures;

c) Where appropriate coordinate with RAN WGs and SA3.

d) Evaluate candidate solution(s), taking into account feedback from RAN WGs and SA3, and determine whether any potential solution(s) should be recommended for normative text specification. If appropriate and feasible, consider potential solutions for normative specification once evaluated, even if this is prior to final completion of the study.
3.8 Study on Security Aspects of Isolated E-UTRAN Operation for Public Safety (FS_IOPS_Sec)

UID: 670095, WID in SP-150074

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670095
	Study on Security Aspects of Isolated E-UTRAN Operation for Public Safety
	FS_IOPS_Sec
	1
	Rel-13
	S3
	Mar-15
	Sep-15
	100%
	Paul Piggin, General Dynamics UK
	New TR 33.897
	SP-150074


Justification
Many national and international Public Safety organisations have endorsed or are considering LTE as the next generation technology either to augment their existing systems, or to provide a future migration path.

Ensuring the continued ability of Public Safety users to communicate within mission critical situations is of the utmost importance even when the fixed infrastructure is compromised. The IOPS feature provides the ability to:

· Maintain or create a level of communications for Public Safety users in the scenario where a fixed or nomadic set of eNBs is without normal backhaul communications but has been provided with an alternative (non-ideal) limited bandwidth backhaul.

· Maintain a level of communications for Public Safety users, via an eNB (or set of connected eNBs), following the total loss of backhaul communications.

· Create a serving radio access network without backhaul communications from a deployment of one or more standalone Nomadic eNBs (NeNBs).

· Create a serving radio access network, with and without backhaul communications, from a deployment comprising a combination of eNBs and NeNBs.

The Isolated E-UTRAN may comprise a single or multiple eNBs. An Isolated E-UTRAN comprising multiple eNBs, with connections between the eNBs, can provide communication between UEs across a wider area of coverage than can be provided by a single isolated eNB. The UEs in the coverage of the Isolated E-UTRAN are able to continue communicating and provide a restricted set of services supporting voice, data and group communications, to their Public Safety users.

An Isolated E-UTRAN may comprise a deployment of one or more NeNBs. An Isolated E-UTRAN derived from NeNBs exhibits similar behaviour to an Isolated E-UTRAN derived from eNBs including: support for Public Safety UEs in the coverage area, communication between NeNBs and support for limited backhaul connectivity.

Furthermore an Isolated E-UTRAN may also comprise a combination of eNBs and NeNBs where additional capacity or coverage is provided by NeNBs in an Isolated eNB infrastructure network.

Realisation of the IOPS feature must be able to manage the potentially dynamic nature of an Isolated E-UTRAN where:

· (N)eNBs form, join and leave the Isolated E-UTRAN;
· UEs join and leave the Isolated E-UTRAN.
The IOPS Stage 1 Work Item has specified service requirements for:

· Initiation of an Isolated E-UTRAN;

· Operation of an Isolated E-UTRAN;

· Termination of an Isolated E-UTRAN;

· Security aspects of Isolated E-UTRAN.

An Isolated E-UTRAN is characterised by having no, or a limited, backhaul connection. In particular, the IOPS feature enables services to be provided to Public Safety UEs in the following backhaul scenarios:

· No backhaul;

· Limited bandwidth signalling only backhaul;

· Limited bandwidth signalling and user data backhaul.
Objective
The objectives of this study item are as follows.

1. Based on architectural decisions from SA2 and the related Stage 1 normative requirements study the possible IOPS security requirements in order to scope/guide the work in SA3. Specifically the Isolated E-UTRAN is expected to provide for the authentication of participating entities and for the confidentiality and integrity of communications. 

2. The security mechanism(s) supported by an Isolated E-UTRAN shall be consistent with the dynamic nature of an Isolated E-UTRAN.
3. The security provided by an Isolated E-UTRAN shall be comparable with that provided by the existing 3GPP system and shall not negatively impact the security level of any 3GPP system.
4. Existing 3GPP security mechanisms shall be reused whenever possible and appropriate.
3.9 (SA66: on hold) Study on Co-ordinated packet data network gateway (P-GW) change for SIPTO (FS_CSIPTO)

UID: 610033, WID in SP-130417

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	610033
	(SA66: on hold) Study on Co-ordinated packet data network gateway (P-GW) change for SIPTO
	FS_CSIPTO
	1
	Rel-13
	S1
	Sep-13
	Jun-14
	100%
	Intel
	22.828
	SP-130417


Justification
Small cells (such as Home eNB) are gaining momentum in the marketplace. SIPTO is a key feature to enable local breakout of traffic from a small cell.

The Selective IP Traffic Offload (SIPTO) feature defined in 3GPP Rel-10 specifications allows the operator to streamline an established PDN connection by re-assigning a new P-GW that is geographically closer to the current UE location. P-GW relocation implies a change in IP address, which means that performing SIPTO may disrupt any ongoing services. This is acknowledged in a NOTE in TS 23.401 (“If either of the above procedures for GW relocation are initiated while the UE has active applications, it may cause disruption of services that are affected if the IP address changes.”).

A recently agreed CR (23.401 CR2584 in S2-132879) attempted to correct this issue by basically recommending that the SIPTO operation should not be performed for UEs in Connected mode (“It shall be possible to configure the MME to deactivate a PDN connection, for P-GW relocation due to SIPTO above RAN, only when UE is in ECM-IDLE mode or during a Tracking Area Update procedure without established RAB(s).”). While this CR is certainly an improvement compared to the previous situation of blindly performed SIPTO, it still does not address the real issue – namely – smooth P-GW relocation for UEs with long-lived and real-time IP flows (e.g. long conference call, large file transfers, etc.).

With the introduction of SIPTO at the Local Network (SIPTO@LN) feature, the P-GW (alias Local Gateway) is moved even further towards the network edge and in the extreme case can even be collocated with the eNodeB. While this leads to an extremely “flat” architecture, in the sense that IP traffic can be broken out as close to the network edge as possible, the frequency of service disruptions due to SIPTO is likely to increase because of the much smaller “coverage” of the Local Gateway.

Service disruption due to IP address change does not have the same effect on short-lived and long-lived/real-time flows:

· for short-lived flows (e.g. web browsing) the user may not notice anything, or in the worst-case may have to briefly interact with the user interface (e.g. by clicking again on the web page link following a “network connection lost” error);

· it is for long-lived and real time flows that the effect can be detrimental (e.g. the user, ejected from the conference, has to re-dial the bridge number, enter password, etc.; similar applies to VPN traffic).

The UE is in the best position to identify the presence of any long-lived and real-time flows and is therefore in the best position to advise the network whether SIPTO can be performed without much disruption or any disruption at all. Moreover, for supporting applications the UE may also be able to pro-actively move the long-lived and real-time flows on a new IP address (i.e. on a new PDN connection) before the previous IP address (i.e. old PDN connection) is removed. The MMTel set of applications shall be studied in this regard as well as the possibilities for other types of applications. An example of such application is the IMS that allows the change of media transport addresses for an ongoing session using the IMS Service Continuity mechanisms defined in TS 23.237.

Based on end-user preferences and to benefit from the UE knowledge of established IP flow type, the network could consider the end-user expectation regarding local P-GW change in case of SIPTO use. 
Objective
The objective is to study use cases and identify potential requirements for network consideration of 
a) end-user experience and preferences and 

b) UE’s knowledge of ongoing IP flow types 

; regarding the change of the local P-GW in use for SIPTO. 
The security of the network shall not be compromised by the introduction of such feature.

This feature should aim at minimising impact on existing system entities.

This feature should aim at re-using existing standardised functionality as much as possible.
3.10 Study on Flexible Mobile Service Steering (FS_FMSS)

UID: 620069, WID in SP-130597

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620069
	Study on Flexible Mobile Service Steering
	FS_FMSS
	1
	Rel-13
	S1
	Dec-13
	Sep-14
	100%
	China Mobile
	22.808
	SP-130597


Justification
The operator deployed mobile service valued added network (e.g., Gi LAN network) to improve the user’s QoE, reduce the bandwidth pressure and provide valued added service. Two kinds of service chain model are deployed in Gi LAN network: 

· Static serial model: The service enablers are statically connected with each other, and traffic goes through all the enablers deployed on the chain. The APN is usually used to differentiate each service chain.

· Hairpin model: All service enablers connect with a centralized traffic routing controller, and the traffic goes back to the centralized controller to decide the next hop after the previous enabler processing. 

However, both service chain models have some drawbacks, such as rigidity and complexity, for example:

For the static serial model:

· Not all service enablers are needed in all cases, and transfer delay is added;

· All the enablers on the chain have to be planned to the maximum traffic processing capability, even though the enabler may only be needed for part of the traffic;

· High OPEX, it is difficult to adjust the service chain if the service enabler is reused in multiple service chains, e.g. a large number of configuration jobs would be involved when the sharing enabler is changed.

For the hairpin model:

· High CAPX, all traffic always goes through the centralized controller to determine the next hop, which would consume mass of the complexity functionalities, e.g. DPI capability.

In order to overcome the drawbacks listed above, some new mechanisms are proposed. The “Service Function Chain (SFC)” BOF has been developed in IETF. In contrast to the traditional IP routing mechanism, the service function chain defined in the IETF brings a new “On demand” routing mechanism, which could be used for realizing the efficient and flexible routing mechanism. Additionally, the Open Network Foundation (ONF) provides a programmable service routing mechanism using the OpenFlow protocol. 

The IETF and ONF defined routing mechanisms could be used by mobile operators as the service routing mechanism in the Gi-LAN network. However it is not clear how the mobile network can leverage either of these newly defined service routing mechanisms for Gi LAN traffic steering. 
3GPP therefore needs to investigate 3GPP specific scenarios, requirements and network function enhancements of the relevant entities defined in 3GPP in order to guide some of the IETF and ONF work and interwork with the related service routing mechanisms that are discussed in IETF or ONF.
It is proposed that 3GPP focuses on the traffic classification and service chain selection mechanism, while the exactly service routing mechanism could be done in IETF/ONF. 
Objective
The objective is to study use cases and propose potential requirements for supporting traffic classification and service chain selection capabilities per operator’s policy (e.g., based on user’s profile, application type, RAN type, RAN status and flow direction) in order to realize efficient and flexible mobile service steering in the Gi-LAN network. 
3.11 Study on Enhanced Calling Information Presentation (FS_ECIP)

UID: 620070, WID in SP-130598

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620070
	Study on Enhanced Calling Information Presentation
	FS_ECIP
	1
	Rel-13
	S1
	Dec-13
	Sep-14
	100%
	China Mobile
	22.810
	SP-130598


Justification
Supplementary services (supplementing telecommunication services) have been available for a long time. Services such as CLIP (Calling Line Identification Presentation), CNAP (Calling Name Presentation) and OIP (Originating Identification Presentation) are simple calling information presentation services for CS and IMS network, as they provide the calling party’s number/name to the called party, which is useful especially when subscribers are receiving calls from strangers.

However, with the take off of smart phones, a number of "calling information presentation" OTTs have been introduced. They can realize the exchange of personal information (including name/portrait/signature/etc.) between the calling party and the called party when a call happens, these kind of OTTs are more and more popular now, which demonstrate that there are more/additional requirements from users on supplementary services: first they want more information to be shared in a call, second they want the calling information presentation to be supported in both directions.

CAT (Customized Alerting Tone) and CRS (Customized Ringing Signal) are introduced to provide multimedia experience during the establishment of a call for the calling party and the called party. But there are still limitations: as for CAT, picture is not included in content type; as for both services, since the media can be customized by the subscriber, users should be notified whether the usage of official name/number/logo is authentic, especially regarding to enterprise customers. 
There is a need to improve and enhance the calling information presentation, so that the value of network can be maximized.
Objective
This study item will study the use cases and propose potential requirements for enhancing the calling information presentation. This will include:

· Type of contents shared in calling information presentation, e.g. number/ name/ portrait/ signature/ etc;

· Use cases for both calling party and called party;
· Interaction with MMTel services/ CAT service/ CRS service;
· Interoperability with other network.
3.12 Study on RAN Sharing Enhancements on GERAN and UTRAN (FS_GUSH)

UID: 630017, WID in SP-140073

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	630017
	Study on RAN Sharing Enhancements on GERAN and UTRAN
	FS_GUSH
	1
	Rel-13
	S1
	Mar-14
	Sep-14
	100%
	Telef¢nica
	22.852 updates
	SP-140073


Justification
Stage 1 normative requirements for enhancements to RAN sharing on E-UTRAN have already been agreed for Rel-13. Many operators, however, already share RAN resources on GERAN and UTRAN and it would be beneficial in terms of efficiency and costs therefore to provide similar enhancements for sharing using those RATs also. It is proposed to include these also in Rel-13.

Also, for GERAN especially, it is likely that some operators will come to a point where there will be a single (2G GSM) network to support legacy traffic from all the operators in a particular country/region. Therefore it will be important to ensure that GERAN based networks can be effectively shared with the aim of reducing costs. 
Objective
The objective of this work item is to study possible requirements for the enhanced sharing of RAN resources in a secure way on GERAN and UTRAN. It will base these on the requirements already produced for RAN sharing enhancements on E-UTRAN for Rel-13 that will be extended to GERAN and UTRAN where appropriate. 

The scope of the work will be to update the study in TR22.852 to consider how the different RATs will work together in a secure sharing environment. 
3.13 Study on Usage Monitoring Enhancements for Service, Application and Subscriber Group (FS_UMONC_sas)

UID: 520035, WID in SP-140403

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	520035
	Study on Usage Monitoring Enhancements for Service, Application and Subscriber Group
	FS_UMONC_sas
	1
	Rel-13
	S2
	Jun-11
	Dec-14
	100%
	China Telecom
	23.858
	SP-140403

	520135
	SA2 part of Study on Usage Monitoring Control PCC Enhancement
	FS_UMONC_sas
	2
	Rel-13
	S2
	Jun-13
	Dec-14
	100%
	China Telecom
	23.858
	SP-150029


Justification
Usage monitoring control has been introduced into PCC since Rel-9 which provides the operator the capability to enforce dynamic policy decisions based on total network usage in real-time. It was enhanced under SAPP Work Item in Rel-11 to support usage monitoring for applications that are detected by the TDF. FS_UMONC studies the issues for the usage monitoring enhancement, but following issues which are defined 3GPP TR 23.858 have not been concluded:

· Service/Application Monitored in more than one monitoring group

· Exclude Usage of a Service/Application from IP-CAN session/TDF session Usage

· Usage Monitoring for Subscriber Group

Objective
The objective of this study item is to conclude the above three issues according to the following descending prioritized building blocks:

1st priority Building Block 1:

1. Service/Application Monitored in more than one monitoring group

2. Exclude Usage of a Service/Application from IP-CAN session/TDF session Usage
2nd priority Building Block 2:

3. Usage Monitoring for Subscriber Group
And for the 3rd key issue above, MTC group monitoring will be excluded from the scope of this study.
Study on Security aspects of Integration of Single Sign-On (SSO) frameworks with 3GPP networks (FS_SSO_Int_Sec)

UID: 500034, WID in SP-150368

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	500034
	Study on Security aspects of Integration of Single Sign-On (SSO) frameworks with 3GPP networks
	FS_SSO_Int_Sec
	1
	Rel-13
	S3
	Dec-10
	Jun-15
	100%
	Ericsson
	33.895
	SP-150368


Justification
This study is based on the SA1 requirements on Integration of Single Sign-On (SSO) frameworks with 3GPP networks as specified in TS 22.101. Therefore this Study Item aims to investigate the security aspects of interworking between the operator-centric identity management with the user-centric Web services provided outside of an operator’s domain. Specifically, it addresses integration of SSO frameworks and the 3GPP authentication services, which is essential for operators to leverage their assets and their customers’ trust, while introducing new identity services. Such integration allows operators to become SSO identity providers by re-using the existing authentication mechanisms in which an end-user’s device effectively authenticates the end user. 

For the operator to become the preferred SSO Identity Provider might require integration of the operator core with existing application service / content providers to allow the usage of credentials on the UE, for SSO services. The 3GPP operator may leverage its trust framework and its reliable and robust secure credential handling infra-structure to provide SSO service based on operator-controlled credentials. Such SSO integration has to work for various operator authentication configurations.

Objective
The objective of this Study Item is to investigate the security aspects of the service requirements specified by SA1 in TS 22.101, clause 26, on the integration of SSO frameworks with 3GPP networks for various operator authentication configurations, and identify if the SA1 requirements give rise to further specification work in SA3.

In particular, this study evaluates existing interworking solutions, cf. clause 2.1, between SSO frameworks and 3GPP authentication mechanisms against the SA1 requirements in TS 22.101 and develops new solutions as appropriate. 

3.14 Study on Security for Proximity-based Services (FS_ProSe_Sec)

UID: 590035, WID in SP-140629

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	590035
	Study on Security for Proximity-based Services
	FS_ProSe_Sec
	1
	Rel-13
	S3
	Mar-13
	Jun-15
	96%
	Qualcomm
	33.833
	SP-140629


Justification
There are many security aspects for Proximity Services and these need to be studied. 
Objective
The purpose of this study item is consider the security aspects of Proximity Services and document possible security solutions that may later be added to normative specification under other work items. 

The work will focus on the security of the Proximity Service features that are being considered by SA2.
3.15 Study on Subscriber Privacy Impact in 3GPP (FS_SPI)

UID: 610043, WID in SP-130399

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	610043
	Study on Subscriber Privacy Impact in 3GPP
	FS_SPI
	1
	Rel-13
	S3
	Sep-13
	Dec-15
	100%
	China Unicom
	33.849
	SP-130399


Justification
Privacy in 3GPP is about the appropriate handling of privacy related information (e.g. permanent or traceable identities, etc.) between the user and service provider and between users in accordance with the preferences of the user and regulatory policies. Privacy issues have been identified as impacting many network nodes and services in 3GPP networks, such as SON/MDT user consent, UE tracking in MTC, user privacy in H(e)NB security, IMS security, ProSe. 

Various specifications or technical reports within 3GPP touch upon certain privacy related requirements, for example TS 33.401 recommends that the MSIN, the IMEI, and the IMEISV should be confidentiality protected, TS 33.203 states that “Operators shall take care that the deployed confidentiality protection solution and roaming agreements fulfils the confidentiality requirements presented in the local privacy legislation ”, draft TR 33.836 identifies a number of privacy threats and requirements to address those threats. Although these contain privacy related content, the subject has not been systematically studied and investigated.

Privacy protection mechanisms in 3GPP network safeguard confidential information about the user. Therefore, it seems not only as a value added service but also as a risk-reduction mechanism in terms of service deployment. From a 3GPP perspective, privacy protection requirements need to be identified. Privacy issues which may impact network elements and processes need to be clarified.
This study facilitates understanding the processes and methodology for which the privacy issues are identified. It identifies privacy requirements and risks, privacy risk mitigation approaches, and establishes privacy guidelines and/or best practices for classes of 3GPP functions and privacy protection. One example would be guidelines for storage of user location information in ongoing work such as ProSe or MTC that may be applied generically for all functions in that class, either currently in development or in future design. 

 The goal of this study is to develop privacy guidelines that help in addressing privacy issue in future 3GPP specifications. This in turn may help operators with compliance recognition, understanding and development of policies to comply with regulations, preserving user privacy, and may helping vendors develop products supporting regulations. 
The proposed work is fully within the scope of 3GPP SA3, whose terms of reference states that “SA WG3 has the overall responsibility for security and privacy in 3GPP systems. The WG will perform analysis of potential threats to these systems. Based on the threat analysis, the WG will determine the security and privacy requirements for 3GPP systems, and specify the security architectures and protocols. ...”.
Objective
The SA3 objectives are as follows:

· Identify and understand privacy related key issues impacting 3GPP network
· Identify and potentially harmonize privacy requirements, e.g. MDT

· Identify existing/ongoing work relevant to 3GPP privacy issues in external standard bodies, for potential reuse in 3GPP, e.g. IETF 
· Identify privacy risk mitigation approaches and establish privacy handling guidelines/principle and/or best practices for 3GPP for future specifications
It is not an objective of the study to examine all existing 3GPP specifications in retrospect with respect to privacy.
3.16 Study on Lawful Interception Service Evolution (FS_LISE)

UID: 640055, WID in SP-140303

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640055
	Study on Lawful Interception Service Evolution
	FS_LISE
	1
	Rel-13
	S3
	Jun-14
	Dec-15
	10%
	Alcatel-Lucent
	33.826
	SP-140303


Justification
The current LI service defined in 3GPP was developed in alignment with the legacy CS domain, where originally few network elements (MSC, GMSC, HLR, End office switches, etc) in a centralized, monolithic architecture were deployed by relatively monolithic and integrated PLMN operators. As new network capabilities were added this LI alignment with the characteristics of the CS domain remained. 
As the 3GPP network architecture and deployed networks move into a more distributed and decentralized architecture from GPRS and UMTS through LTE and IMS, there are significant increasing technical challenges facing extension of the CS legacy architecture based 3GPP LI service as required by LEAs for the new services when faced with the expanding numbers of dynamic intercept access points, multiple service specific delivery platforms, and correlation complexities being deployed by more complex business arrangements between service and network providers

With the prospect of further decentralization and distribution of the network and services and providers in the form of new access network arrangements, cloud based infrastructure, migrating mobility management to the network edge (LIPA/SIPTO, ProSe), there is a need to consider an aligned, evolved LI service architecture based on the same principles motivating the latest generation of 3GPP technology – EPS.

Coinciding with these trends in the 3GPP architecture, the LI service handover interfaces (H1, H2 & H3) use of the mature ASN.1 data definition technology has not kept up with the latest developments and principles of software development. Likewise there is limited availability of ASN.1 development tools and IDEs compared to what is available for alternative approaches. There is a need to re-examine the technologies used to define the handover interfaces, both in terms of ensuring a robust development environment is available as well as considering the requirements of the handover interfaces. 

Objective
The objective of this study is to look at LI service requirements and identify the important aspects that a new, parallel evolved LI service will need to address based on the emerging trends of 3GPP networks and services including:

· Distributed and de-centralized

· Dynamic

· Scalable

· Handles diverse operator and service provider business relationships

· Handles dynamic access network and service platform use

· Aligned with the service and architecture principles of the latest generation (EPS) of the underlying 3GPP architecture

· Utilize technologies with robust tools and development environments to define the handover interfaces

3.17 Study on IMS Enhanced Spoofed Call Prevention and Detection (FS_ESCAPADES)

UID: 650036, WID in SP-140611

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650036
	Study on IMS Enhanced Spoofed Call Prevention and Detection
	FS_ESCAPADES
	1
	Rel-13
	S3
	Sep-14
	Sep-15
	30%
	Sprint
	33.832
	SP-140611


Justification
Spoofing or malicious modification of caller information such as Calling Line Identification and Caller Name (Caller ID) has become a significant problem in many countries. The complaints regarding these calls range from nuisance calls, violations of various phone solicitation rules (such as the US Federal Trade Commission’s Telemarketing Sales Rules) to being used as a platform for significant fraud, identity theft and social engineering. Various malicious uses of caller information spoofing include these categories: swatting, vishing (voice phishing), and TDoS (Telephony Denial of Service).

While IMS allows the originating network to verify the identity of the call origination through p-asserted-identity, the scope of assertion is limited to the originating network and is not delivered to the terminating network. The terminating network therefor is unable to present to the called party any level of trust in the claimed originating caller identity. There is a need to deliver the results of the originator identity verification in the originating network to the terminating network for presentation to the called party or provide for other call treatment options based on regional regulations, operator policy and user preferences.

Both IETF and 3GPP SA3 have dealt with aspects of this issue a number of times in the past. 
3GPP SA3 is submitting to SA#65 Sep 2014 the result of FS_SPOOF (TR 33.831), addressing spoofed calls in a CS environment, without recommending any specific approach. 
However, the problem is continuing to increase and growing attention is coming from consumers, journalists, and regulatory/legislative bodies.

The latest IETF effort supporting the detection of spoofed calls is taking place in the IETF working group STIR (Secure Telephone Identity Revisited), and has progressed to a point where 3GPP SA3 can evaluate the use of STIR’s active drafts to address the spoofed call problem.
Objective
The objective of this study is to evaluate the IETF STIR active drafts for use in 3GPP networks for spoofed call detection and make recommendations on what aspects of IETF STIR active drafts should be incorporated into 3GPP IMS security specifications.

Additionally 3GPP technology specific aspects not considered or addressed in the IETF working group STIR will be identified and studied such as service interactions and deployment scenarios including (but not limited to):

· * Roaming

· * Business line trunking/PBX

· * Transition scenarios

3.18 Study on Compliance of 3GPP SA5 specifications to the NGMN NGCOR (FS_OAM_NGMN_NGCOR)

UID: 560435, WID in SP-140787

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	560435
	Study on Compliance of 3GPP SA5 specifications to the NGMN NGCOR
	FS_OAM_NGMN_NGCOR
	1
	Rel-13
	S5
	Jun-12
	Mar-16
	60%
	Huawei
	TR 32.837, TR 28.821
	SP-140787


Justification
It is required to ensure that the operators’ requirements expressed in NGMN NGCOR are taken into account into SA5 specifications. 

For this purpose, it is needed to provide a detailed compliance statement of SA5 specifications against NGMN NGCOR.

The results of the detailed gap analysis performed by SA5 are recorded in 3GPP TR 32.837. 
The successive versions of the TR 32.837 will track the work already done and the work remaining to be done. 

The identification of the work to do will lead to the creation of new WIs and CRs as needed.

Objective
The objectives of this Study are: 
· Record the detailed gap analysis already performed by 3GPP SA5;

· Identify for each requirement the work already done by 3GPP SA5 ;

· Discuss and agree on the work remaining to be done by 3GPP SA5, and produce new WIs or CRs as needed;

· Identify the requirements - if any- which cannot be satisfied e.g. out of scope of 3GPP SA5 specifications.

· Provide a final compliance statement of 3GPP SA5 specifications against NGMN NGCOR Requirements.
The scope of the compliance statement is based on NGMN NGCOR phase I and phase II (V1.4) which include:

· Generic Next Generation Converged Operational Requirements (GEN)

· High level requirements for Converged Operations (CON)

· Requirements for NGCOR Modelling and Tooling (MT)

· Requirements for Fault Management Interface (FM)
· Requirements for Configuration Management (CM)
· Requirements for Performance Management (PM)
· Requirements for Resource and Service Inventory Management (INVM)
· Business Scenarios for Network Sharing (BSNS)
Study on Enhancements of OAM aspects of Distributed Mobility Load Balancing (MLB) SON function (FS_D_MLB_SON_OAM)

UID: 610045, WID in SP-130430

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	610045
	Study on Enhancements of OAM aspects of Distributed Mobility Load Balancing (MLB) SON function
	FS_D_MLB_SON_OAM
	1
	Rel-13
	S5
	Sep-14
	Jun-16
	100%
	Cisco
	32.860
	SP-130430


Justification
It shall be studied if the D-SON MLB function as currently standardized in 3GPP can be improved in terms of operational efficiency. In case potential areas of improvement are identified possible solutions shall be proposed.

Examples of areas to be studied are if there are any issues resulting e.g. from deployment irregularities, such as irregularities in sites location, in cell size (especially for HetNet), in inter-eNB physical neighbour relations, presence of equipment produced by different vendors etc.

Objective
The objective of the study is to

· Identify whether D-SON MLB as currently standardized in 3GPP can be improved

· In case potential areas of improvement are identified propose possible solutions

The solution (if required) is realised by enhancement to existing SA5 NRMs and/or Interface IRP, and/or performance measurements specifications.

3.19 Study on Application and Partitioning of Itf-N (FS_OAM_AP_Itf-N)

UID: 620059, WID in SP-130681

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620059
	Study on Application and Partitioning of Itf-N
	FS_OAM_AP_Itf-N
	1
	Rel-13
	S5
	Dec-13
	Sep-15
	100%
	China Mobile
	32.861 
	SP-130681


Justification
3GPP has defined a set of specifications (TS 32-series) of Interface N (Itf-N). These specifications describe the requirements and solutions for various network management domains or services (e.g. Alarm IRP, PM IRP, BasicCM IRP, KernelCM IRP, BulkCM IRP, Notification IRP, CS IRP, FileTransfer IRP and EP IRP).

The large number of IRPs reflects the large number of diverse network management domains, services and solutions which are required to satisfy all operators’ needs taken as a whole. However, not all operators require all network management domains services and solutions defined by the IRPs. In a given context one operator may require a subset of these IRPs for its Itf-N interface (for management of its network), while another operator may require a full set.
Objective
1. Examine IRP requirements in current specifications and identify one or more subsets of these requirements, based on inputs from operators. The necessary requirements should be selected from existing IRPs’ Requirements.

2. Study grouping of IRP functionality to recommend which functionality is needed in a network management context to satisfy every given subset of requirements. For every such group (e.g. “Ensemble” as defined in NGMN "Recommendation for IRP Ensembles") provide justification why it is important for MNOs, Telecom Equipment Manufacturers and 3rd-party tool vendors.
3. Examine the business consequences of proposals arising from the study.

NRM IRPs are out of scope of this study item.
Study on Charging aspects on Roaming End-to-end scenarios with VoLTE IMS and interconnecting networks (FS_REVOLTE_IMS_CH)

UID: 620060, WID in SP-130609

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620060
	Study on Charging aspects on Roaming End-to-end scenarios with VoLTE IMS and interconnecting networks
	FS_REVOLTE_IMS_CH
	1
	Rel-13
	S5
	Dec-13
	Jun-15
	100%
	Deutsche Telekom
	32.849
	SP-130609


Justification
With the Rel-11 SA2-led WID RAVEL (Roaming Architecture for Voice over IMS with Local Breakout) roaming with loopback was introduced in 3GPP IMS. This includes a description of the Charging Data Records (CDRs) which are generated in the most important IMS (VoLTE)-roaming use cases. 
3GPP has specified roaming for VoLTE IMS systems within different specifications for Architecture, Signalling and also charging aspects.

This is of special importance, since the mobile roaming concepts require interconnection capabilities supported by interconnection networks beyond those required for e.g. VoIP interconnection between wire-line networks.
This is different from the introduction of GSM roaming, where the roaming concepts did not make use of any capabilities in interconnection networks which were not already defined and deployed for wire-line interconnection.

Objective
The objective of this study item is to document missing CDR elements and information with regard to the roaming architecture for Voice over IMS with Local Breakout (RAVEL). 
The Study shall be related to normative specification work for the SA5 charging TS 32.260, TS 32.298 and TS 32.299.
In case gaps are identified which require changes of specifications, the needed CRs will be submitted for agreement to the responsible 3GPP Working Group.
A subsequent NEW normative work item for such changes shall be created when a new capability is to be added.
In case of an identified gap or error in a related EXISTING normative work item, work item that introduced the related feature, will be addressed. 
3.20 Study on Network Management of Virtualized Networks (FS_OAM_VIRNET)

UID: 640054, WID in SP-140398

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640054
	Study on Network Management of Virtualized Networks
	FS_OAM_VIRNET
	1
	Rel-13
	S5
	Jun-14
	Jun-15
	100%
	China Mobile, Huawei
	32.842
	SP-140398


Justification
Traditionally, telecommunication equipment is provided as physical equipment with software and hardware bound together. As the virtualization technologies have made great progress in the IT industry, the CT industry realizes that these virtualization technologies will allow network function software to be moved to generic high volume servers. 

In January 2013, ETSI has created the Network Functions Virtualisation (NFV) ISG. In October 2013, ETSI NFV ISG published a first package of Group Specifications including Use Cases, Requirements, Architectural Framework and Terminology. ETSI NFV ISG MANO (Management and Orchestration) Working Group is currently working on a gap analysis towards 3GPP SA5 specifications. As concluded in TSG SA#63, it is now time to study the management aspects of NFV in 3GPP.

Network Functions Virtualisation is intending to bring the following advantages to operators:

-
Flexibility: Enabling services to be delivered via software on industry-standard server hardware makes the deployment and redeployment of network functions more flexible, and allows network functions to be scaled in and out dynamically.
-
Time-to-Market: Reducing the time for deployment of new services would improve the time-to-market, thus allowing operators to better support changing business requirements.
-
OPEX saving: The decoupling of hardware and software allows the reduction of space, power and cooling requirements and hardware diversity, and makes the roll out, management and maintenance of network functions more efficient.
-
CAPEX saving: The decoupling of the network function software from purpose-built hardware allows the reuse of common industry-standard server hardware for new services, and to eliminate wasteful over-provisioning.
Studying the network management of Virtualized Networks will help understanding if the ETSI NFV ISG architectural framework impacts the existing 3GPP Management reference model, and if the existing OA&M related interfaces are impacted.

Solutions for the network management of Virtualized Networks need to consider the reuse and if needed the extension of the existing 3GPP Management reference model. In order to protect the services to the public and the operators' existing investments, it is the intent of the management of Virtualized Networks to be compatible as much as possible with the existing network management defined in 3GPP and to ensure a smooth migration to virtualized network functions.
Objective
The objectives of this study are:
For Objective Set 1:
-
Study the use cases and concepts for the network management of Virtualized Networks, which are applicable to 3GPP SA5, taking into account the relevant use cases from ETSI NFV ISG.

-
Analyse and classify the network management scenarios when all instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the ETSI NFV ISG architectural framework (i.e. in fully virtualized networks).
-
Identify the requirements for potential solutions for the network management of Virtualized Networks when all instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the ETSI NFV ISG architectural framework (i.e. in fully virtualized networks).
-
Analyse and classify the network management scenarios when some instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the ETSI NFV ISG architectural framework (i.e. in mixed networks).
-
Identify the requirements for potential solutions for the network management of Virtualized Networks when some instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the ETSI NFV ISG architectural framework (i.e. in mixed networks). Study whether or not a single management system for mixed networks is required.
For Objective Set 2, given the requirements identified in Objective Set 1:

-
Identify the potential impacts on the existing 3GPP Management reference model.

-
Analyse the existing 3GPP Management reference model, interfaces, protocols and procedures to determine what can be re-used, adapted or extended, and whether new IRPs are needed for network management of Virtualized Networks, in order to fulfil the requirements identified in Objective Set 1.
-
Propose enhancements or extensions to the 3GPP Management reference model, if an impact is foreseen.
-
If needed, solution(s) for a single management system for mixed networks should be studied.

-
Provide recommendations for the standardization of the network management of fully virtualized networks and mixed networks, based on the result of the analyses and the potentially identified impacts, enhancements or extensions.

SA5 will take in account the outcome of the gap analysis performed by ETSI NFV ISG MANO in this study, as well as the ETSI NFV ISG Group Specifications when available, and cooperate with ETSI NFV ISG as necessary.

This study will not unilaterally propose solutions which diverge from the architectural framework described in ETSI NFV ISG Group Specifications.
If this study proposes changes or additions that impact ETSI NFV ISG Group Specifications, SA5 should indicate the need to ETSI NFV ISG.
SA5 may take a prioritization approach in this study (i.e. address the use cases and their impacts on interfaces in the order of importance). 

3.21 Study on Review of dedicated 3GPP UICC features (FS_Red_UCe)

UID: 590010, WID in CP-130168

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	590010
	Study on Review of dedicated 3GPP UICC features
	FS_Red_UCe
	1
	Rel-13
	C6
	Mar-13
	Dec-15
	100%
	BlackBerry
	31.901
	CP-130168


Justification
Claiming support for a given release of 3GPP translates into the requirement to support all the mandatory features specified for that release. This requirement is often found to be a superset of the requirements actually expressed by the customers for 3GPP devices. This relates in particular to some of the mandatory features specified for USIM, ISIM and the related Toolkit aspects (respectively found in TS 31.102, TS 31.103 and TS 31.111), as it appears that there is no intent to use some of those mandatory features in the field.

With a view to best address their customer's requirements, the ME manufacturers tailor their implementation to the actual requirements expressed and to their understanding of which features are found to be used in the field. The current set of CT6 specifications does not allow for such profiling of features.
Objective
A review of the features and their mandatory/optional support in the light of actual use or demand in the field is to be conducted. A technical report will document the justification for the support of features identified as not being implemented or required (e.g. from SA1 requirements). When a common understanding is reached about a potential need for a modification of the required support of a feature, it will be listed for further consideration by CT6. Should any normative work be derived from the content of the study, it will be carried out as part of a separate work item.
3.22 Study on Solutions for GSM/EDGE BTS Energy Saving (FS_Energy_BTS)

UID: 490006, WID in GP-101638

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	490006
	Study on Solutions for GSM/EDGE BTS Energy Saving
	FS_Energy_BTS
	1
	Rel-13
	G1, G2
	Aug-11
	Nov-15
	100%
	Nokia Networks
	45.926
	GP-101638


Justification
Due to the need to reduce energy consumption within operators’ networks, and considering the large amount of GSM/EDGE network equipment deployed in the field around the world, the standardisation of methods to save energy in BTS is seen as an important area of study for 3GPP.

There has not been a large amount of focus on energy-saving in GSM/EDGE networks so far in 3GPP, although some solutions have been agreed in previous Releases, notably MCBTS. Therefore it is proposed to start an initial study phase to identify solutions and perform any initial evaluation, such that a subset of these proposals can be used as the basis for further investigation of their feasibility. 

Objective
The objective is to study potential solutions to enable energy saving within the BTS (including MCBTS and MSR), and evaluate each proposed solutions in detail. 

These potential solutions shall focus on the following specific aspects

· Reduction of Power on the BCCH carrier (potentially enabling dynamic adjustment of BCCH power)

· Reduction of power on DL common control channels
· Reduction of power on DL channels in dedicated mode, DTM and packet transfer mode
· Deactivation of cells (e.g. Cell Power Down and Cell DTX like concepts as discussed in RAN)
· Deactivation of other RATs in areas with multi-RAT deployments, for example, where the mobile station could assist the network to suspend/minimise specific in-use RATs at specific times of day

· And any other radio interface impacted power reduction solutions.

The solutions identified in this study item shall also consider the following aspects:

· Impacts on the time for legacy and new mobile stations to gain access to service from the BTS

· Impacts on legacy and new mobile stations to keep the ongoing service (without increasing drop rate) 

· Impacts on legacy and new mobile stations implementation and power consumption, e.g. due to reduction in DL power, cell (re-)selection performance, handover performance, etc.

· Impacts on UL/DL coverage balance, especially to CS voice

Solutions shall be considered for both BTS energy saving non-supporting and supporting mobile stations (i.e. solutions that are non-backwards compatible towards legacy mobile stations shall be out of the scope of this study).
3.23 Study on Downlink MIMO (FS_DOMIMO)

UID: 590034, WID in GP-130288

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	590034
	Study on Downlink MIMO
	FS_DOMIMO
	1
	Rel-13
	G1, G2
	Aug-14
	May-16
	75%
	Nokia Networks
	45.8xy
	GP-130288


Justification
The rapid globalisation of the smart phone market is putting pressure on legacy EDGE networks to improve throughput and spectrum efficiency. 

To meet the demands on throughput and spectrum efficiency, MIMO for downlink provides an interesting prospect because it neither puts too high requirements on LTE enabled smart devices nor on legacy EDGE networks. All LTE enabled smart devices come with two receive antennas, which is a valuable radio asset that should be fully utilised. Similarly, legacy EDGE networks are often configured with two transmit antennas to support air combining or transmit diversity.

Performance evaluation submitted to GERAN#54 in GP-120762, to GERAN#55 in GP-121019 and GP-121030 and to GERAN#56 in GP-121248 shows potential of this technique to support significantly higher data peak throughput compared to EGPRS and EGPRS2-A and as well as improving the spectral efficiency. 
Objective
The objective of the study is to investigate the feasibility of single user MIMO in the downlink for PS data services including EGPRS and EGPRS2-A. 
For MIMO support, two operational modes are foreseen: 

a) spatial multiplexing mode based on dual stream 2x2 MIMO and 

b) single stream diversity mode based on either MSRD or Tx diversity in combination with MSRD. 
In general, the study item shall aim to re-use as much as possible existing functionality in GERAN and existing spatial channel models and principles used for UTRAN and E-UTRAN.

Following aspects are meant to be covered by the study: 

1. Multiplexing with legacy MS: To support multiplexing of a MIMO capable MS with a legacy MS, temporary fall-back to a single stream shall be assumed.
2. Training sequence usage: The study shall take training sequences introduced for VAMOS as working assumption. Proposals for re-optimised training sequence sets based on common assumptions will be considered if the new sets can replace the VAMOS training sequence pairs with better performance including mixed voice and data interference scenario.
3. RLC/MAC and core network protocols: Both RLC/MAC and core network protocols shall be based on DLDC mode where possible. 
4. Link and Mode Adaptation: Channel quality reporting by MS to support mode adaptation shall be investigated. Adaptation between following modes should be investigated: 
a. Single stream diversity mode based on either MSRD or Tx diversity in combination with MSRD
b. Dual stream in spatial multiplexing mode (2x2 MIMO)

5. Terminal impacts: The support of spatial multiplexing mode and diversity mode reception of EGPRS and/or EGPRS2-A for multi-mode MS architectures shall be investigated. 
6. Network configurations: The study shall investigate different BTS HW configurations that are able to support MIMO in a typical network provided with legacy HW.
7. Performance requirements: The performance of MIMO shall be evaluated over the SINR range relevant in GERAN networks.
8. Compatibility to legacy services / equipment: 

a. Avoid any negative impact to speech and data performance while the priority is given to avoiding negative impact to legacy speech service. 

b. Avoid any hardware impact due to the introduction of MIMO to the base station and mobile station, assuming the mobile station already supports diversity antenna reception.

9. Channel modelling: The Spatial Channel Model developed by 3GPP TSG RAN (see TR 25.814 and TS36.101) shall be used with appropriate modifications e.g. to adjust it to the radio channels considered in 3GPP TSG GERAN to support the study.
10. Any technique that requires changes to MCS design for GSM/EDGE shall not be part of the study. 
3.24 Study on MIMO OTA antenna test function for LTE (FS_LTE_MIMO_OTA_ATF)

UID: 640017, WID in RP-141325

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640017
	Study on MIMO OTA antenna test function for LTE
	FS_LTE_MIMO_OTA_ATF
	1
	Rel-13
	R4
	Mar-13
	Dec-14
	100%
	Keysight
	36.509, new TR 37.978
	RP-141325


Justification
RAN WG4 has completed the work item “Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS” (UID 550116) by defining four testing methodologies (specified below), describing DUT testing conditions, listing the associated channel models, and validating these methodologies in a round-robin measurement campaign with three reference antenna devices:

· Anechoic Chamber Multi-Probe
· Reverberation Chamber
· Reverberation Chamber + Channel Emulator
· Two-stage method (radiated)
All of this work has been captured in TR 37.977. For the two-stage method the following was noted in TR 37.977 subclause 12.3.1.4:
It shall be noted that use of the two-stage method for conformance test depends on the specification of a UE antenna measurement function which is not part of this work item. [The reference here is to the now closed Rel-12 work item UID 550116]
An outline of the test function is given in TR 37.977 subclause 6.3.1.3 but the formal specification of the test function was outside the scope of the previous work item. Including the required antenna test function specification as part of the next main RAN4 MIMO OTA WI (the follow on WI to UID 550116) was considered but the preference of some companies was to carry out this very specific work separately which is now described below.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this Study Item is to develop the functional description of a UE antenna test function based on the UE measurements introduced in TR 37.977 subclause 6.3.1.3. Furthermore, the study should investigate the need for any new UE measurements that may be required beyond the baseline UE measurements listed below. The outcome of this study is intended to be used in a later work item by RAN WG4 that would possibly specify performance requirements (for test purposes only) and as part of the overall measurement uncertainty for the two-stage MIMO OTA test method.
The longer-term intention assuming MIMO OTA conformance tests will be introduced as part of a future RAN5 work item will be to specify the complete antenna test function in TS 36.509. Until that time and to enable progress of other work, the details of the test function will be specified in a new TR.
The set of baseline UE measurements are Reference Symbol Antenna Power (RSAP) and Reference Symbol Antenna Relative Phase (RSARP). Unlike the physical layer UE measurements defined for the purposes of network operation, these antenna test function measurements have a very narrow scope:

· Use and access strictly limited to UE conformance testing purposes (no RAN use)

· Support is optional and will define applicability of any two-stage test cases

· Applicability for certain device types such as those with active antennas may need to be restricted
· Enabled through presence of a test USIM

· No impact on existing physical layer UE measurement reporting capabilities – these antenna test function measurements will not be accessible during normal network operation

· Intended operating conditions, non-faded with high SINR

· Investigate need for any additional new UE measurements for test purposes only

· The solution should take into account the impact of carrier aggregation

There are no RAN performance requirements for the antenna test function so section 4.2 is left blank. However, it is expected as part of a future RAN4 work item that upper performance limits for the new measurements for test purposes are likely required to be specified.

Should requirements for the new measurements be deemed necessary, these would be specified by RAN WG4 as part of a future RAN4 work item. It is expected that the existing UE requirements for RSRP (+/- 6 dB absolute, +/- 4 dB relative) will be sufficient for the RSAP measurement as an upper bound which will be substantially improved in the test method due to the validation/calibration step. For the phase component, RSARP, there is no similar UE measurement and so an upper bound UE requirement must be set as part of a future RAN work item. As these requirements impact the measurement uncertainty of the Two-Stage methodology, the target accuracy of the methodology must be in line with the other MIMO OTA methodologies.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

Stopped at 20% - Study on UpLink MultiUser Multiple-Input Multiple-Output (UL MU-MIMO) (FS_UL_MU_MIMO)

UID: 620013, WID in GP-131131

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620013
	Stopped at 20% - Study on UpLink MultiUser Multiple-Input Multiple-Output (UL MU-MIMO)
	FS_UL_MU_MIMO
	1
	Rel-13
	G1, G2
	Apr-14
	Feb-16
	100%
	Huawei
	45.876
	GP-131131


Justification
In the near future a remarkable increase is expected in the number of uplink connections required to be served by the packet switched (PS) domain in GSM networks. Example scenarios foreseen include refarming of GSM frequencies to other radio access technologies, and the emergence of MTC services over mobile radio networks.

For packet data channels shared by a number of connections with small amounts of data/signalling waiting to be transmitted, UL MU-MIMO may be considered to meet the above demand provided that there is no negative impact to legacy services, or that any limitations in operation on both the uplink and the downlink are introduced.

It is anticipated that if more than 16 parallel connections are established on one PDCH, the capacity of the corresponding PTCCH will be exceeded and remarkable losses could be observed as a consequence due to the need to update the TA using signalling radio blocks delivered on the PACCH and consequently reducing capacity and throughput on the PDTCH. In this case UL MU-MIMO has therefore to avoid the above mentioned remarkable losses.
Objective
The objective of the study is to 

· Derive a traffic model for the types, formats, packet inter-arrival time and packet sizes of the information expected to be transmitted by connections with small amounts of data/signalling. 

· Evaluate the system level performance of UL MU-MIMO with network configurations including refarming scenarios.
· Evaluate link level performance using SINR ranges relevant in GERAN networks.

· Model aspects like uplink scheduling, control signalling overhead (for example when PTCCH capacity is exceeded and PACCH has to be used for TA update), link quality control and power control.
· Investigate the compatibility with legacy mobile stations, e.g. whether or not a mobile station supporting UL MU-MIMO can be multiplexed with a legacy mobile station.
· Identify solutions in terms of enhancements of uplink scheduling efficiency of UL MU-MIMO.
· Identify solutions in terms of enhancements of the TA update procedure, which are able to avoid all the above mentioned losses whenever the PTCCH capacity is exceeded and PACCH has to be used for TA update when UL MU-MIMO is in use, without introducing any impact to any legacy service on both the uplink and the downlink.
· Avoid any drawback, negative impact, limitation for any legacy service on both the uplink and the downlink.
· Avoid any hardware impact to the base station.
· Minimize any hardware impact to the mobile station whilst impact on battery life should be avoided.
3.25 Study on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz (FS_LTE_1980_2170_Korea)

UID: 570022, WID in RP-151855

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	570022
	Study on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz
	FS_LTE_1980_2170_Korea
	1
	Rel-13
	R4
	Sep-12
	Dec-15
	100%
	KT
	LTE 36.861
	RP-151855


Justification
The frequency bands 1 980-2 010 MHz and 2 170-2 200 MHz was allocated for the satellite component of IMT in most countries, while it does not preclude the use of these bands for mobile services which are co-allocated to these bands as primary services in the Radio Regulations. In fact, Korea government is planning to take these bands into account to use for terrestrial IMT.
Furthermore, the efficient spectrum utilization may be expected if the band 1 980-2 010 MHz and 2 170-2 200 MHz are allocated for the mobile service because the adjacent band 1 (1 920-1 980 MHz and 2 110-2 200 MHz) are used or will be used for LTE in many countries.

The purpose of study item on LTE FDD in the bands 1 980-2 010 MHz and 2 170-2 200 MHz is to facilitate and harmonize the efficient use of these bands for terrestrial IMT, especially LTE, for Korea and other applicable countries in Region3. 

The terrestrial network equipment will adhere to all 3GPP emission masks to protect adjacent band services. It is expected that the impacts on the co-existence with adjacent bands will be studied during the study item progress. 
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Figure 1: 3GPP Operating Bands in 2.1GHz
This study item, targeted for completion by RAN#70, proposes studying the implication of adding the bands 1980-2010 MHz and 2170-2200 MHz to the 3GPP specifications
Objective
Objective of SI or Core part WI or Testing part WI
The purpose and objectives of this study item are:

· Study related aspects of adding a FDD band into E-UTRA that covers the frequency range of UL: (2010-X)-2010/DL: (2220-X)-2200 MHz
· Determine parameter X (30 MHz ≦ X ≦ 70MHz with 10 MHz step) 

· Study coexistence issues with adjacent bands (e.g. Band 34)

· Identify regulatory issues

· Study the possibility of harmonization of this band
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.26 Study on Positioning enhancements for E-UTRA (FS_LCSenh_LTE)

UID: 600020, WID in RP-130680

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	600020
	Study on Positioning enhancements for E-UTRA
	FS_LCSenh_LTE
	1
	Rel-13
	R4
	May-12
	Dec-14
	100%
	Huawei
	LTE 36.855
	RP-130680


Justification
Positioning mechanisms were specified in 3GPP as a key feature for E-UTRA networks since Release 9, e.g. OTDOA, E-CID etc. They are not only used in helping meet regulatory requirements, but also utilized with increasing importance to enable all kinds of location based applications.

The proliferation of heterogeneous network deployments brings some challenges also in the area of efficient terminal positioning and calls for the study of enhanced mechanisms and positioning performance requirements.

The addition of multiple nodes in heterogeneous networks can improve the position accuracy remarkably if the specificities of such deployments are taken into account in the positioning mechanisms. Some examples include the support of several transmission points with identical cell IDs and improved support for positioning in carrier aggregation. 
Furthermore, the accuracy of current positioning mechanisms and in particular OTDOA and E-CID based on UE Rx-Tx time difference measurement is only defined for limited scenarios: 
· Limited channel bandwidth for the cells to be measured (reference and neighbour cells)

· Tests defined assuming single Tx antenna. Practical network might have Tx diversity on antenna port 6 which is used for RSTD measurements

It is desirable to study the possibility of enhanced accuracy for other practical deployment scenarios.
Objective
The objective is to study accuracy enhancements for current positioning mechanisms such as OTDOA and E-CID based on UE Rx-Tx time difference measurement in heterogeneous deployment scenarios and different system bandwidths.

The feasibility of improving the existing UE positioning performance requirements of OTDOA and E-CID based on UE Rx-Tx time difference measurement shall be studied for the following cases:
· Larger available bandwidths (e.g. 15 and 20MHz for OTDOA and 10, 15, and 20 MHz for E-CID based on UE Rx-Tx time difference measurement).

· Smaller available bandwidths (e.g. 1.4 and 3 MHz for OTDOA and E-CID based on UE Rx-Tx time difference measurement)
· Possible use of downlink Tx diversity for the positioning reference signals (PRS), e.g., schemes transparent to UE, and its impact on the both UE and system performance and/or complexity. Use of non-transparent schemes can be discussed.
· Deployment of RRHs with identical cell IDs for OTDOA and E-CID based on UE Rx-Tx time difference measurement.

· Carrier aggregation scenarios (including scenarios with multiple TAs for E-CID based on UE Rx-Tx time difference measurement)

The study includes the definition of the above mentioned scenarios in an initial phase.

3.27 Study on Multi-RAT joint coordination (FS_MultiRAT_JC)

UID: 620045, WID in RP-150417

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	620045
	Study on Multi-RAT joint coordination
	FS_MultiRAT_JC
	1
	Rel-13
	R4
	Dec-13
	Jun-15
	100%
	China Mobile
	UTRA, LTE 37.870
	RP-150417


Justification
The coexistence of Multiple RATs introduces many operational coordination problems for network operators. The co-existence of various RATs (i.e. LTE/UMTS/GSM/WLAN) is an obvious reality and it will remain relevant in the future. This raises important issues for operators in terms of coordination across the RATs to achieve better user experience (QoE), efficient resource usage, higher network capacity and easier maintenance, especially in a multi-vendor environment. 
For an operator with multi-RAT networks, frequent updated information from all RATs (radio resource management, mobility and traffic load) is required in order to enable efficient coordination by the network. It will be beneficial to consider a general Multi-RATs coordination from RAN perspective to meet the following requirements:
· Service aware UE steering between different RATs to provide consistent user experience and user satisfaction, e.g. by connecting to Multi-RATs (e.g. WiFi and LTE).
· Traffic steering between WAN and WLAN (e.g. LTE and WiFi)
· Multi RAT joint radio resource coordination for an operator, e.g. between LTE and GSM 

· Reducing core network impact caused by addition of a new RAT due to inter-RAT communication
The aim of this study is to explore means for enhancing multi-RAT operations in a holistic framework to improve inter-RAT coordination, in order to: 

· Improve the radio resource usage efficiency and the spectral efficiency by joint radio resource coordination;
· Guarantee the QoE across RATs; 
· Improve the network capacity by steering traffic/UEs to the appropriate RAT.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to identify the general scenarios and requirements for Multi-RAT coordination; and based on the output, candidate solutions could be studied. Thus, the following objectives should be part of this study item:
· Identify the potential scenarios and use cases where Multi-RAT coordination would be useful; 

· Identify and evaluate potential benefits and functionalities for joint operation among different RATs, including:
· Steering of UEs among different RATs, taking into account service type, user experience, processing capacity, backhaul constraints and/or traffic load, and consequent mobility enhancement;
· Identifying the potential issues with regard to intra-3GPP networks

· Identifying the potential benefits and functionalities on interfaces with regard to coordination between LTE/UMTS and WiFi
· Efficient multi RAT joint radio resource coordination to improve load balancing and system utilization

· Identifying the potential benefits and functionalities with regard to spectrum re-farming

· Identifying the potential impacts and functionalities on interfaces between eNB and WLAN with regard to data aggregation between LTE and WiFi
· Investigate the potential enhancements of RAN interfaces and procedures to support the joint operation among different RATs as described above, taking into account the following:
· Reuse existing RAN interfaces and procedures as much as possible;
· No impact on UE operation and air interfaces.
· Possibility to support different architectures/implementations. 

The output of this SI should be aligned with the existing specifications of other SI/WIs.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.28 Study on Advanced Wireless Services (AWS) - Extension band for LTE (FS_LTE_AWS_EXT)

UID: 640016, WID in RP-141037

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640016
	Study on Advanced Wireless Services (AWS) - Extension band for LTE
	FS_LTE_AWS_EXT
	1
	Rel-13
	R4
	Dec-13
	Dec-14
	100%
	Qualcomm
	36.849, 36.869
	RP-141037


Justification
To meet market demands, this SID presents a proposal to study the band plan for the AWS-Extension. 
The study will evaluate options for a new FDD E-UTRA band that extends the spectrum ranges of the Advanced Wireless Services 1 (AWS-1) blocks to possibly include one or more of the three AWS-3 blocks, and one AWS-4 block i.e., to take account of two AWS-3 spectrum blocks (1695-1710MHz and 1755-1780 MHz) for uplink/mobile operations and a AWS-3 spectrum block (2155-2180MHz) for downlink/base station operation, and the AWS-4 downlink band (2180-2200 MHz). 

The motivations of this proposal are to promote an extended AWS operation band that will bring following benefits:
· Support interoperability across most AWS-1/-3/-4 bands (1695-1780 MHz and 2110-2200 MHz) unless there is a technical impediment,

· Facilitate mobile broadband services with wider contiguous spectra,

· Ensure common standard requirements across AWS-1/-3/-4 spectra unless there is a technical impediment,

· Minimize fragmentation of E-UTRA bands
FCC has established rules for paired FDD operations of 1755–1780 MHz band with the 2155–2180 MHz band, and FCC also set up the rule for unpaired uplink operation of 1695-1710MHz band in Report and Order [1] for the license AWS-3 band. 
The frequency ranges of AWS-3 band are as follows (see Figure 1 below):

· Unpaired Uplink:

1695-1710MHz

· Paired: Uplink: 1755-1780MHz and Downlink :2155-2180MHz
Figure 1: United States AWS-3 Band Plan
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Objective
The study will evaluate various candidate band plans for technical feasibility, impediments, interoperability and efficient spectrum utilization. The following options are to be studied with the same priority.

1. 70+70 (1710 - 1780 MHz / 2110 - 2180 MHz, fixed duplex)

2. 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, variable duplex)

3. 85+90 (1695 - 1780 MHz / 2110 - 2200 MHz, variable duplex)

Other options are not precluded. Coordination with Region 2 should be considered.

At the conclusion of this study a single band plan will be selected considering technical impediments.
3.29 Study on Indoor Positioning Enhancements for UTRA and LTE (FS_UTRA_LTE_iPos_enh)

UID: 640018, WID in RP-141102

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	640018
	Study on Indoor Positioning Enhancements for UTRA and LTE
	FS_UTRA_LTE_iPos_enh
	1
	Rel-13
	R1, R4
	Jun-14
	Sep-15
	100%
	NextNav
	UTRA, LTE 37.857
	RP-141102


Justification
Positioning mechanisms were specified in 3GPP as a key feature for UTRA and E-UTRA networks since Release-99 and Release-9, respectively; e.g., A-GNSS, OTDOA, E-CID, UTDOA. 

On-going enhancements to the US FCC Enhanced 911 capability are focusing on in-building positioning. [1]
It is therefore beneficial for the 3GPP ecosystem to explore this area, studying the potential introduction of new capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA.

 [1] http://www.fcc.gov/document/proposes-new-indoor-requirements-and-revisions-existing-e911-rules
Objective
Objective of SI or Core part WI or Testing part WI
· The objectives of this study item are to study techniques for indoor positioning (RAT-dependent, such as e.g. OTDOA, UTDOA, E-CID, RFPM, etc and RAT-independent systems, e.g. A-GNSS, Terrestrial Beacon Systems, etc). The goals are to study potential 3GPP positioning enhancements in indoor and other challenging environments (e.g. urban canyons) and are to:

· Define a 3D system model, including indoor channel model, to study indoor positioning [RAN1]

· Develop baseline simulation scenarios and evaluate the corresponding baseline performance of the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments to establish a baseline performance [RAN1]

· For the performance evaluations consider specifically: location accuracy (including latitude, longitude and altitude), yield, and time to fix.
· Evaluate physical layer design options, enhanced measurements, and/or any additional impacts or enhancements, as applicable per technology, for RAT-dependent and RAT-independent positioning systems, including suitable frequencies and signals [RAN1]
· For performance evaluations consider specifically: location accuracy (including latitude, longitude and altitude), yield, and time to fix.
· Identification of specification impacts.

· Study coexistence issue if applicable for any identified positioning scheme [RAN4] 
· For identified positioning solutions, study the corresponding potential impacts or enhancements to the higher layers to support indoor positioning. [RAN2, RAN3]
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.30 Study on Downlink enhancements for UMTS (FS_UTRA_EDL)

UID: 650014, WID in RP-150224

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650014
	Study on Downlink enhancements for UMTS
	FS_UTRA_EDL
	1
	Rel-13
	R2, R1
	Sep-14
	Jun-15
	100%
	Huawei
	UTRA TR 25.706
	RP-150224


Justification
WCDMA currently serves as the dominant mobile broadband technique. The number of connections for WCDMA users and the average user date rate have continued to increase in the past years and will further increase in the coming years, which requires WCDMA to evolve further from both uplink and downlink perspective. 
A Rel-12 WI on Further EUL Enhancements has been standardized to enhance uplink performance. The WCDMA specifications should be further evolved to enhance the downlink performance in various aspects, including:

· Reduction of DL control channel overhead, especially in case of a large number of DL connections which may result in a significant control channel overhead.

· Improvements to signaling transmission, e.g. signaling optimization for RRC state transition, improvements to parameter update mechanism, etc.
· Enhanced SRB over HSPA performance, especially from SRB coverage perspective.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of the study item are:
· Investigate mechanisms to enhance DL control channel performance, for example: (RAN1) 
· Repeat DL TPC commands in a number of consecutive slots to allow soft combining at the UE in order to reduce DL TPC transmit power. 
· Investigate mechanisms to enhance downlink signaling performance on overhead and latency, especially for the case of RRC state transition and parameter updating. (RAN2)
· Investigate mechanisms to enhance SRB coverage over HSPA.(RAN2)
The study shall include considerations to minimize the impact on physical layer and legacy terminals and networks.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.31 Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE (FS_LTE_EBF_FDMIMO)

UID: 650015, WID in RP-150930

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650015
	Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	FS_LTE_EBF_FDMIMO
	1
	Rel-13
	R1
	Sep-14
	Jun-15
	100%
	Nokia Networks (DL), Samsung (UL)
	36.897
	RP-150930


Justification
The recent popularity of various smart phone multimedia applications led to dramatic increase of wireless data traffic in carriers’ networks across the world. In LTE and LTE-Advanced, MIMO (with 2, 4, or 8 antenna ports) was identified as one of the key technologies to address these capacity demands. While these MIMO systems mostly consider only the azimuth dimension to achieve the MIMO benefits, a two-dimensional active antenna array can exploit the elevation dimension inherent in a MIMO wireless system as well as the azimuth dimension, with which there is possibility of achieving further system performance improvement to accommodate the increasing capacity demand. 

From technology perspective, vertical sectorization is one such standard-transparent technology that may exploit the elevation domain. UE-specific elevation beamforming, on the other hand, may be used to point the vertical antenna pattern in the direction of the UE, while spraying less interference. In addition, if a 2D array is used, the UE-specific elevation beamforming can be combined with UE-specific azimuth beamforming. MU-MIMO can be applied in addition to SU-MIMO in both azimuth and elevation dimensions.
Objective
Objective of SI or Core part WI or Testing part WI
The study aims to understand performance benefit of standard enhancements targeting two-dimensional antenna array operation (including a single column of cross-poles) with 8 or more transceiver units (TXRUs) per transmission point, where a TXRU has its own independent amplitude and phase control. The study item consists of two phases:
· Phase 1: Identify antenna configurations and evaluation scenarios, and evaluate the performance of Rel-12 downlink MIMO using 3D channel model with realistic non-full buffer traffic model.
· Phase 2: Study enhancements and assess the performance benefit of enhancements to the standard. Develop design principles for the identified techniques and identify potential specification impact.
Phase 1 (Start at RAN1#78bis):
· Identify antenna configurations for 2D antenna arrays with {8, 16, 32, 64} TXRUs and evaluation scenarios, including homogeneous and heterogeneous scenarios, for feasibility study, taking into account the outcome of 3D channel model SI.
· Decide antenna element spacing, number of antenna elements per TXRU, polarization, etc.
· Decide how to model virtualization of antenna elements per single TXRU. 
· Identify target operating frequency range considering practical antenna size limitations.

· Evaluate the performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) using 3D-UMa and 3D-UMi channel models.
· Number of TXRUs for evaluation is 8, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array. 
Phase 2 (Start at RAN1#79):
· Evaluate performance benefits of standard enhancements targeting two-dimensional antenna array operation (including a single column of cross-poles) using 3D-UMa and 3D-UMi channel models, taking into account the discussion and findings of the 3D channel model SI.
·  Performance evaluation for different numbers of TXRUs should be done with the following work plan. 
· Performance evaluation for 8 TXRUs starts at RAN1#79.
· Performance evaluation for {16, 32, 64} TXRUs starts at RAN1#80.
· Identify/evaluate potential enhancements required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits including
· Evaluate the need for defining additional measurement antenna ports up to 64 at maximum.
· Evaluate the need for reference signal design enhancements (including SRS, CSI-RS, and DMRS).
· Evaluate the need for enhancement of codebook and feedback mechanism for SU/MU-MIMO (including CQI definition, layer mapping, and precoder/rank indication).
· Evaluate the need for enhancement of channel reciprocity based operation.
· Evaluate the need for enhancement on diversity transmission scheme. 
· Evaluate the need for control signalling enhancement for SU/MU-MIMO (including support of higher dimensional MU-MIMO).
· Evaluate the need for support in the standards for eNB antenna calibration.
· The maximum number of received layers per UE should be unchanged (up to eight).
· Investigate whether additional methods are needed to ensure common channel coverage, cell/point selection and/or RRM measurement reliability.
· Develop design principles for the identified techniques and identify potential specification impact.
Performance gain from the studied techniques should be evaluated taking into account the followings:
· eNB antenna calibration errors (time, amplitude, and phase)
· eNB antenna coupling and correlation specific to 2D active antenna array 
· Estimation errors

· Downlink overhead

· CSI feedback overhead

· Implementation complexity
· Impact on legacy UEs 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.32 Study on Licensed-Assisted Access using LTE (FS_LTE_LAA)

UID: 650016, WID in RP-141817

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	650016
	Study on Licensed-Assisted Access using LTE
	FS_LTE_LAA
	1
	Rel-13
	R1, R2, R4
	Sep-14
	Jun-15
	100%
	Ericsson, Huawei
	36.889
	RP-141817


Justification
The fast uptake of LTE in different regions of the world shows both that demand for wireless broadband data is increasing, and that LTE is an extremely successful platform to meet that demand. 

At the same time, unlicensed spectrum is more and more considered by cellular operators as a complementary tool to augment their service offering. 

Unlicensed spectrum can never match the qualities of the licensed regime. However, those solutions that allow an efficient use of it as a complement to licensed deployments have the potential to bring great value to 3GPP operators, and, ultimately, to the 3GPP industry as a whole. Given the widespread deployment and usage of other technologies in unlicensed spectrum for wireless communications in our society, it is envisioned that LTE would have to coexist with existing and future uses of unlicensed spectrum. Existing and new spectrum licensed for exclusive use by IMT technologies will remain fundamental for providing seamless coverage, achieving the highest spectral efficiency, and ensuring the highest reliability of cellular networks through careful planning and deployment of high-quality network equipment and devices.
Complementing the LTE platform with unlicensed spectrum is a possible choice under these considerations, as it would enable operators and vendors to leverage the existing or planned investments in LTE/EPC hardware in the radio and core network, especially if “Licensed-Assisted Access” is considered a Secondary Component Carrier integrated into LTE.

In some regions in the world, unlicensed technologies need to abide to certain regulations, e.g. Listen-Before-Talk (LBT). Fair coexistence between LTE and other technologies such as Wi-Fi as well as between LTE operators is seen necessary. Even in countries without LBT, regulatory requirements exist to attempt to minimize interference with other users of the unlicensed spectrum. However, it is not enough to minimize interference simply for regulatory aspects. It is also essential to insure that a deployed system will operate as a “good neighbour”, and not significantly impact legacy systems.
Therefore a study is required to determine a single global solution which enhances LTE to enable licensed-assisted access to unlicensed spectrum while coexisting with other technologies and fulfilling the regulatory requirements. When looking at such enhancements, current LTE physical-layer design should be reused as much as possible. To ensure holistic solutions are considered, in-device, co-channel, and adjacent channel intra and inter RAT coexistence scenarios should be included in the study.
Objective
3.32.1 Objective of SI 
This feasibility study will evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum. Dual Connectivity is not included in this SI. A standalone access to unlicensed spectrum is not part of the study*. The detailed objectives are as follows:
19) Define an evaluation methodology and possible scenarios for LTE deployments, focusing on LTE Carrier Aggregation configurations and architecture where one or more low power Scell(s) (ie. based on regulatory power limits) operates in unlicensed spectrum and is either DL-only or contains UL and DL, and where the PCell operates in licensed spectrum and can be either LTE FDD or LTE TDD. [RAN1]

20) Document the relevant requirements and design targets for unlicensed spectrum deployment, in particular: 

a) Document the relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands [RAN4]
b) Document considerations of introducing licensed-assisted access to unlicensed spectrum whilst highlighting the continued importance/need for licensed spectrum allocations [RAN4]
c) Identify and define design targets for coexistence with other unlicensed spectrum deployments, including fairness with respect to Wi-Fi and other LAA services. This should be captured in terms of relevant fair sharing metrics, e.g., that LAA should not impact Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; these metrics could include throughput, latency, jitter etc. This should also capture in-device coexistence for devices supporting LAA with multiple other-technology radio modems, where it should, e.g., be possible to detect Wi-Fi networks during LAA operation; note that this does not imply concurrent LAA+Wi-Fi reception/transmission. This should also capture co-channel coexistence between different LAA operators and between LAA and other technologies in the same band. [RAN1, RAN4]

21) Identify and evaluate physical layer options and enhancements to LTE to meet the requirements and targets for unlicensed spectrum deployments identified in the previous bullet, including consideration of the methods to address the co-existence aspects on unlicensed bands with other LTE operators and other typical use of the band [RAN1]
22) Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2]
23) Assess the feasibility of base station and terminal operation of 5GHz band (based on regulatory limits) in conjunction with relevant licensed frequency bands. [RAN4] 
The identified enhancements should reuse the features of LTE as much as possible. It should be avoided to duplicate work done in other LTE work/study items.
The study will cover both single and multi-operator scenarios, including the case where multiple operators deploy LTE in the same unlicensed spectrum bands. 

High priority should be on the completion of the DL only scenario.
* Note that in LTE Carrier Aggregation, UEs are not supposed to receive the current broadcasted system information on an Scell and this Study Item shall keep this assumption.
Liaison with other relevant standards organizations shall be undertaken as necessary.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.33 Study on Diameter Load Control Mechanisms (FS_DLoCME)

UID: 660025, WID in CP-140996

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660025
	Study on Diameter Load Control Mechanisms
	FS_DLoCME
	1
	Rel-13
	C4
	Dec-14
	Sep-15
	100%
	Alcatel-Lucent
	New 29.810
	CP-140996


Justification
Diameter overload control is supported in 3GPP specifications from Release 12 onwards, relying on the IETF draft-ietf-dime-ovli "Diameter Overload Indication Conveyance" (DOIC). This draft focusses on overload indication conveyance, but excludes load indication conveyance. However, Diameter overload control would benefit from an additional load Control mechanism to exchange the load information between Diameter entities. Such load information would allow nodes involved in Diameter overload control to better balance the load in the network, to take decisions to prevent overload conditions, to select other upstream nodes when diverting messages from an upstream highly loaded without spreading the overload to these other nodes.

Although vendor-specific solutions might be already available in some networks, a standardization effort is required to cope with a multi-vendor/operator environment in large scale networks and roaming cases.

IETF RFC 7068 "Diameter Overload Control Requirements" contains several requirements to exchange load information between nodes involved in Diameter overload, which IETF will further address in extensions to the DOIC draft and to which the study part of this WI will be closely linked.

3GPP should leverage the work done in IETF and consider possible impacts on 3GPP Stage 3 specifications to support load information exchange in addition to overload control mechanisms on Diameter interfaces for 3GPP applications.

Objective
As for Diameter overload, this Study Item will reuse the standardisation work that IETF will address to answer the requirements of IETF RFC 7068 on Load information exchange. Initiating the 3GPP work in parallel will help in making sure that the IETF draft takes into account all the 3GPP requirements.

The objective of this Study Item will cover:

-
the identification of the set of requirements for load information exchange over Diameter based signalling interfaces used in 3GPP core networks, compared to those expressed in IETF RFC 7068; 

-
the evaluation of the IETF solution for load information exchange and applicability to 3GPP;

-
the identification of the 3GPP interfaces as possible candidates for the support of the load information exchange.

The 3GPP TSG CT WG3 and TSG SA WG5 will be informed of the progress of the work done under this study.
Depending on this study outputs, normative work may be required.
3.34 Study on EPC Signalling Improvement for Race Scenarios (FS_EPC_SIG_RACE)

UID: 660027, WID in CP-140997

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660027
	Study on EPC Signalling Improvement for Race Scenarios
	FS_EPC_SIG_RACE
	1
	Rel-13
	C4
	Dec-14
	Sep-15
	100%
	Huawei
	New TR 29.811
	CP-140997


Justification
Heavy usage of core network resources may cause processing or transport delays, which can lead to unexpected race conditions. E.g. if during a PDN connection establishment, the PGW defers its response to the MME/SGSN due to signalling delays in the PGW, PCRF or OCS, the MME/SGSN may attempt to establish the PDN connection via an alternative PGW. If the first PGW still processes the original request and requests the PCRF to establish a Gx session, the PCRF tears down the IP-CAN session established via the second PGW, resulting then in failure of any subsequent VoLTE call establishment. 

Some race conditions can result in network inefficiencies (e.g. release and re-establishment of PDN connections by a large number of UEs), further aggravating the network conditions and leading to severe end user's service degradation (e.g. call establishment failures).
Objective
The objective of this work item is to study various EPC race conditions scenarios and scenarios with hanging session/bearer contexts in EPC nodes, and assess whether to improve the existing stage 3 protocols and/or specifications for effective handling of these scenarios. The stage 3 updates, if needed, may consist in EPC (GTP-C, PMIP and/or Diameter) signalling improvements, recommendations on how to minimize the occurrences of the issues, and/or clarifications on how the EPC nodes should behave in these scenarios.

The following scenarios will be studied in particular:

7. Potential overlapping transactions in the network, in networks experiencing processing or transport delays, whereby the original request is repeated towards an alternative node. If the original request is still pending in the network, it may lead to tear down valid context/session established via the alternative node. 

8. Requests may arrive late at receiver due to transport or processing delays, and after the sender has timeout. This can lead to unnecessary signalling and processing overhead for obsolete requests. 

9. Handling of hanging session/bearer contexts in EPC nodes for interfaces and scenarios where such handling is not specified currently or needs enhancements.
Other race conditions (e.g. crossing of messages) may be considered too during the study, if necessary.
3.35 Study on Video Enhancements in 3GPP Multimedia Services (FS_VE_3MS)

UID: 660057, WID in SP-140741

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660057
	Study on Video Enhancements in 3GPP Multimedia Services
	FS_VE_3MS
	1
	Rel-13
	S4
	Dec-14
	Dec-15
	100%
	Ye-Kui Wang, Qualcomm Incorporated
	
	SP-140741


Justification
Existing 3GPP multimedia services include PSS, MBMS, DASH, MMS, MTSI, and IMS Messaging and Presence. For these services, the specified video codecs supported are H.264/AVC and H.265/HEVC. Some of these services also support frame-packed and/or multiview 3D video based on H.264/AVC. For HEVC, generally the minimum recommended capability is Main profile, Main tier, Level 3.1.

This profile, tier, and level combination is relevant and essential for initial HEVC deployments to exploit the efficiency of HEVC in 3GPP services. At the same time, it is quite restrictive for advanced video formats that include higher frame rates, higher bit depth, wider color gamut, and higher spatial resolutions. In addition, for issues related to specific applications, HEVC may have certain restrictions. These include, but are not limited to: (i) adaptive seamless switching, (ii) low start-up latency in DASH over unicast and broadcast, (iii) efficient caching and rate adaptation in DASH, (iv) combined H.264/AVC and HEVC service offerings, and (v) multiparty video conferencing. Identifying such use cases that require enhanced video formats is relevant for a future competitive 3GPP-service based ecosystem.

Whereas simple upgrade of HEVC to higher profiles, tier, and/or levels may solve some of the above addressed use cases, it is also obvious that a scalable coding approach may benefit such use cases, and sometimes even more than higher profiles, tier, and/or levels.TR 26.904 includes, among others, a study of SVC (the scalable extension of H.264/AVC) in the contexts of MBMS and adaptive HTTP streaming (AHS). The conclusion of that study was not to specify the support of SVC for 3GPP MBMS or AHS (which was later renamed as 3GP-DASH).

However, in contrast to SVC, SHVC (the scalable extension of HEVC) as finalized in July 2014 by the JCT-VC may provide new opportunities. The most important difference of SHVC compared to SVC is its high-level syntax only design (i.e., without block-level processing changes), which allows much simplified codec implementations, particularly for decoders. For the base layer decoder in SHVC, the single layer decoder (H.264/AVC or HEVC decoder) can be fully reused with no change at all (since only reconstructed pictures from the Decoded Picture Buffer are needed). For the enhancement layer decoder in SHVC, existing HEVC decoders can be repurposed by some firmware updates to handle the high-level syntax changes, and by introducing a re-sampler. Since there is no need to change the existing hardware cores for block level processing, additional implementation effort is kept minimal. This and other differences of SHVC compared to SVC make SHVC much friendlier for deployments. In addition to the use cases in TR26.904, new use cases including those mentioned above should be investigated in the context of enhanced scalable coding, for example:
· Use of more than one SHVC layer for higher frame rate in a backward compatible way

· Use of SHVC for support of high dynamic range and/or wider color gamut in a backward compatible way
· Use of SHVC for enhancement to legacy terminals with AVC video support only
· Use of SHVC for efficient delay optimization in live streaming based on 3GP-DASH

· Use of SHVC in the potential telepresence and multi-party video conferencing that are included in either an agreed or a proposed work item

Therefore, a study of enhanced video in 3GPP multimedia services should be made in SA4, taking into account
· Selected and relevant studies that are included in TR 26.904;
· New use cases that are not covered in TR 26.904 following the examples above;
· Where applicable, comparison of and benefits for scalable approaches beyond conventional single layer coding
· Where applicable, the differences of SHVC compared to SVC.
In addition, which video codec(s) and configurations should be specified for the telepresence and multi-party video conferencing services should also be studied.

Objective
This study item has the following objectives:

1) Identify use cases that may benefit from video enhancements in 3GPP multimedia services.

2) Identify potential codec solutions for video enhancements in 3GPP multimedia services, including SHVC as a potential codec solution.

3) Identify the benefits and issues that SHVC and other potential codec solutions can bring to such use cases, wherein coding efficiency should be compared through simulation results, and complexity analyses should also be provided.

4) Conclude, separately for each of 3GPP multimedia services, whether a video enhancement solution should be specified, and if yes, what solution.

5) Conclude which video codec(s) and configuration(s) should be specified for the telepresence service and the multi-party video conferencing service.
3.36 Study on possible additional configuration for LTE TDD (FS_LTE_TDD_add_config)

UID: 660063, WID in RP-150652

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660063
	Study on possible additional configuration for LTE TDD
	FS_LTE_TDD_add_config
	1
	Rel-13
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO, Hideaki Takahashi
	36.825
	RP-150652


Justification
Seven TDD UL/DL configurations have been supported in LTE TDD since Rel-8 to address different DL and UL traffic ratios. The most DL heavy TDD UL/DL configuration in current LTE TDD is configuration 5, where 8 DL subframes and one DwPTS in a special subframe within a radio frame (i.e. 10 subframes) can be used for DL transmission. There has been a proposal to introduce additional configuration into LTE TDD, aiming to provide even more resources for DL transmission.
There has not been any consensus on whether additional TDD configuration shall be introduced for LTE TDD. To gain a better understanding on the issues related to the potential introduction of additional configuration for LTE TDD, this study item is proposed. This study item shall not provide any recommendation on any follow-up normative work. Upon completion of this study item, the follow-up actions shall be discussed on the PCG level.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of the study is to evaluate issues related to the potential introduction of the following additional configuration(s) for LTE TDD; 10:0:0 and 9:1:0 (DL:Sp:UL). This includes:

· Identify the scenario(s), frequency band(s), and use cases(s) of the possible additional TDD configuration(s)

· Coexistence with adjacent standalone LTE TDD operations in the same band
· To be compared with the coexistence between intra-band adjacent LTE TDD operations using different UL/DL configurations

· Evaluation of the potential benefits and drawbacks of the additional TDD configuration(s) and possible solutions to mitigate the potential drawbacks
· Any other relevant ecosystem aspect(s)
· Compare the option of using 10:0:0 and/or 9:1:0 TDD configuration for a TDD spectrum against the alternative of converting the TDD spectrum to FDD supplemental DL spectrum
Note: the study shall not provide any recommendation on next steps / future normative work
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.37 Study on Network-Assisted Interference Cancellation and Suppression for UMTS (FS_UTRA_NAICS)

UID: 660064, WID in RP-150174

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660064
	Study on Network-Assisted Interference Cancellation and Suppression for UMTS
	FS_UTRA_NAICS
	1
	Rel-13
	R1
	Dec-14
	Sep-15
	100%
	Huawei
	25.766
	RP-150174


Justification
The number of subscribers is growing rapidly, creating new demands for higher capacity. Several techniques are commonly used, such as cell splitting, and heterogeneous network deployment, etc. However, there are 2 factors that would limit the capacity that can be achieved by these techniques. Firstly, a lot of new cell edges would be created. Strong co-channel interference from the neighbour cells would degrade the downlink performance of cell edges UEs significantly. Secondly, many lightly loaded cells, or even unused cells, would be created. Because it is impractical to accurately deploy every cell right at the hotspot centre, some cells will inevitably be lightly loaded, while some will be heavily loaded.
The potential of IC capable UE has been observed during the heterogeneous network work item. Pre-decoding IC, post-decoding IC, and MMSE based IS (type3i) UE have been studied. According to link simulation results, significant gain of an IC capable UE over non-IC UE can be observed near the cell edge, especially when the UE suffers strong co-channel interference. However, it is also observed that although UE can perform IC alone without network involvement, the CSI reporting is unstable due to the interference variation. In addition, it is not clear how the network would identify the UE with IC capability so that the network can be further benefited from the IC capable UEs. Furthermore, there may be potential solutions that can improve UE’s IC performance, or reduce UE’s IC implementation complexity. As a result, further study is necessary to explore the potential of the IC capable UEs with network assistance.
This study item is to investigate how network involvement can assist the performance of ICS capable UE, as well as system capacity. Both intra-Node B and inter-Node B are to be considered, assuming ideal backhaul and non-ideal backhaul. With enhanced network signalling, better cell edge UE’s performance should be achieved. With enhanced cell offloading techniques for ICS capable UE, the originally lightly loaded cells would be able to serve more UEs, increasing the overall system capacity.
Objective
3.37.1 Objective of SI
The objectives of the study item are the following:
2. Identify the scenarios of interest and simulation assumptions for network assisted interference cancellation and suppression (NAICS). Both homogeneous and heterogeneous networks should be considered (RAN1):

· The scenarios of interest should consider co-channel intra-Node B and inter-Node B interference conditions. 

· Both non-MIMO interference and MIMO interference should be considered.

3. Identify the UE receiver types with interference awareness that can be beneficial in the identified scenarios. Both interference cancellation (IC) receiver and interference suppression (IS) receivers, e.g., type 3i receiver, should be considered (RAN1).

4. Investigate the potential NAICS solutions to benefit the receivers with interference awareness:

· Identify the parameters to support UE with NAICS capability, for example semi-static/dynamic, cell-specific/UE-specific parameters. The trade-off between gains, and additional overhead and implementation complexity, should be studied (RAN1, RAN2).

· Study mechanisms for offloading UEs with NAICS capability (RAN1, RAN2).

· Study solutions to resolve the CSI mismatch issue for UEs with NAICS capability, e.g., enhanced UE feedback reporting techniques (RAN1).
The study shall include considerations to minimize the impact on physical layer and legacy terminals and networks
Objective of Performance part WI
Study on Enhanced Multiuser Transmissions and Network Assisted Interference Cancellation for LTE (FS_LTE_MUTX_NAIC)

UID: 660065, WID in RP-142315

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660065
	Study on Enhanced Multiuser Transmissions and Network Assisted Interference Cancellation for LTE
	FS_LTE_MUTX_NAIC
	1
	Rel-13
	R1
	Dec-14
	Mar-15
	0%
	MediaTek
	
	RP-142315


Justification
The concept of a joint optimization of MU operation from both transmitter and receiver’s perspective has the potential to further improve MU system capacity even if the transmission/precoding is non-orthogonal which could come from, for example but not limited to, the simultaneous transmission of a large number of non-orthogonal beams/layers with the possibility of more than one layer of data transmission in a beam. Such non-orthogonal transmission could allow multiple users to share the same resource elements without spatial separation, and allow improving the MU system capacity for networks with a small number of transmit antennas (i.e. 2 or 4, or even 1), where MU-MIMO based on spatial multiplexing is typically limited by wide beamwidth. An example of such joint Tx/Rx optimization associated with adaptive Tx power allocation and CW-IC receiver is recently a remarkable technical trend, including non-orthogonal multiple access (NOMA) [1] and other schemes based on superposition coding [2]. Joint Tx/Rx optimization might require standardization effort. Hence it is important to study the trade-off, in terms of system performance, complexity, and signalling overhead.
[1] METIS D2.3, "Components of a new air interface - building blocks and performance," Apr. 2014.
[2] Superposition Coding Strategies: Design and Experimental Evaluation, IEEE Transactions on Wireless Communications, Vol. 11, No. 7, July 2012.
Objective
Objective of SI or Core part WI or Testing part WI
This study will consider potential enhancements for downlink multiuser transmission using superposition coding.
In particular, the objectives of the study item are the following:
5.  Identify and study possible enhancements of downlink multiuser transmission schemes within one cell
· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial separation (i.e. in the same beam over the same REs) over the existing Rel-12 techniques.
· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above
6. The study should consider realistic deployment scenarios, traffic model and trade-offs between system-level gain, UE complexity, signalling overhead as well as specification impact. The study will consider UE and eNB feasibility for the possible enhanced schemes, with realistic UE and eNB impairments modelling (e.g. EVM, imperfect CSI feedback), channel estimation errors. 
7. The study should consider techniques in other SI/WI (e.g., FD-MIMO), and duplication of work should be avoided.

8. The study will not consider enhancements to spatial precoder for the downlink.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.38 Study on Support of single-cell point-to-multipoint transmission in LTE (FS_LTE_SC_PTM)

UID: 660066, WID in RP-150177

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660066
	Study on Support of single-cell point-to-multipoint transmission in LTE
	FS_LTE_SC_PTM
	1
	Rel-13
	R4
	Dec-14
	Jun-15
	100%
	Jeff GAO
	TR 36.890
	RP-150177


Justification
To position LTE as technology for critical communications such as Public Safety, Group Communication System Enablers for LTE (GCSE_LTE) were introduced in Rel-12. In Rel-12 GCSE, group communication was specified based on eMBMS. eMBMS was original designed for the provision of media content in a large pre-planned area (i.e. MBSFN area) for e.g. mobile TV, and the MBSFN area is rather static (e.g. configured by O&M) and cannot be dynamically adjusted according to the user distribution. The eMBMS transmission will occupy the entire system bandwidth, and multiplexing with unicast in the same subframe is not allowed even though not all the radio resources in frequency domain are utilized. MBSFN subframe configuration is also rather static (e.g. configured by O&M), which can’t be dynamically adjusted according to the number of active groups and the traffic load of active groups. Radio resources configured for eMBMS might be unnecessarily wasted when provision services for critical communications. Therefore, we propose to study the solution for radio efficiency enhancements, so called Single-cell PTM transmission. Although the Release 12 work item on GC MBMS congestion mgmt helps to reduces efficiency losses due to these issues, a more flexible radio interface architecture would further improve the situation for new UEs.
Besides for critical communications, Single-cell PTM transmission could also be used for other commercial use cases, e.g. top videos/ popular apps download, mobile advertising, traffic information for cars, etc. Those use cases have similar characteristics as critical communications, i.e. users located within a geographical area have a common interest on the service/content, the multicast area is dynamic, and the multicast area may be a single cell.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to investigate technical solutions for Single-cell PTM transmission in E-UTRAN. Solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement. Solutions should be flexible and efficient enough to support “dynamic multicast” for a wide range of use cases.

Investigations could be performed in the following areas:
· Method for UE to receive the DL multicast over PDSCH that is intended for a group of users (i.e. users that have common interest on a particular service/content). 

· Whether HARQ feedback and CSI report are still necessary for single-cell PTM transmission, and if so identify possible solutions.
· Service continuity aspects.
Coordination with SA2 and RAN3 on the potential impacts on architecture and network interface, and the outcome of SA2 WI “MBMS Enhancements” on the establishment of MBMS bearers using target area information could be taken into account.

In line with the current assumptions in the Rel-12 and Rel-13 GSCE work, methods for the UE to report its location information and interest information to the network, so that traffic data could be routed towards the cell that UE locates, are left to application layer.
The solution should reuse existing standardized functionalities when possible and justified.

The solution should be able to complement an MBSFN deployment in the same cell.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.39 Study on Extension of Dual Connectivity in E-UTRAN (FS_LTE_dualC_ext)

UID: 660067, WID in RP-150170

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660067
	Study on Extension of Dual Connectivity in E-UTRAN
	FS_LTE_dualC_ext
	1
	Rel-13
	R3
	Dec-14
	Jun-15
	100%
	Samsung
	36.875
	RP-150170


Justification
Some existing features were not implemented for dual connectivity in Rel-12 due to the time limitation. The features include the support of local breakout.

Dual connectivity can improve user throughput over the air interface. Due to fast growing traffic and large number of small cells, the throughput in the core network will be increased greatly. More flexible traffic steering techniques is necessary for dual-connectivity. To offload operator network in dual connectivity scenario, local breakout is important as it provides the operator with the means for efficient backhaul usage and reduces the load to the core network. It is therefore necessary to support local breakout function in dual connectivity.
Although not included in the objectives of the Study on Small Cell enhancements for E-UTRA and E-UTRAN – Higher-layer aspects, HeNBs were not precluded (but not distinguished from Pico eNBs in terms of deployment scenarios and challenges even though the transmission power of HeNBs is lower than that of Pico eNBs). Only HeNB with open mode can be supported in Rel-12 dual connectivity for LTE work item. HeNB with closed or hybrid access mode were not discussed in Rel-12.
In Rel-12, during inter-MeNB handover, the bearers in SeNB shall be switched back to MeNB. There is no solution to keep SeNB unchanged. It is beneficial to keep SeNB if it is good enough e.g. to fully utilize the benefit of DC, to keep user throughput and avoid deletion/addition of the SeNB.
It is therefore necessary to analyse how to support above existing features for the dual connectivity, identify the specification impact and conduct the specification work for supporting SIPTO and optimised inter-MeNB in dual connectivity. 

There have been some proposals of function in Rel-12 for dual connectivity which were categorized as enhancement or optimization. Those proposed function may be revisited in Rel-13.
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this study item aims at studying solutions for SIPTO in dual connectivity and optimized inter-MeNB handover in dual connectivity and to study the need for location reporting enhancements. The need of supporting CSG and LIPA may be studied as well. The study should focus on solutions that minimize core network impacts.
The objective includes: 
· Study how SIPTO in the dual connectivity can be supported
· Study whether and how L-GW can be co-located with MeNB, SeNB or both.
· Study whether and how SIPTO at the Local Network with standalone GW for Dual Connectivity can be supported.
· Study the requirements and, if needed, respective solutions for location reporting enhancements.
· Study solutions for the support of inter-MeNB handover without SeNB change, and handover with SeNB Addition (retaining the MeNB’s role).
· Study the need and solutions for other enhancement or optimization, e.g. UE-AMBR coordination, X2-UP flow control (UE throughput history, UL X2-U loss detection support) between MeNB and SeNB.
· Requirements, and, if needed, respective solutions for the support of CSG and LIPA for dual connectivity may be studied as well.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.40 Study on further enhancements of small cell higher layer aspects for LTE (FS_LTE_SC_enh2_hilayer)

UID: 660068, WID in RP-142283

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660068
	Study on further enhancements of small cell higher layer aspects for LTE
	FS_LTE_SC_enh2_hilayer
	1
	Rel-13
	R3
	Dec-14
	Sep-15
	100%
	Huawei
	36.876
	RP-142283


Justification
The deployment of small cells is an essential way to improve the system capacity. Some dense small cell deployment scenarios have been discussed in SCE (Small Cell Enhancement) physical layer SI/WI in Rel-12. Both ideal and non-ideal backhaul are possible for small cells deployment in a Macro eNB coverage area.

In case of non-ideal backhaul, increasing the number of eNBs to support more UEs will increase the number of S1 interfaces.
At first, the Rel-12 SCE high layer study item (see TR 36.842 sub-clause 5), describes increased signalling load (e.g., to CN) due to frequent handover. The UE specific signalling load issue may become worse if the deployment of small cell eNBs is dense. 
The approach of split-bearer specified for dual connectivity can reduce the signalling load, but it doesn’t apply to legacy UEs or single connectivity UEs. However, an eNB supporting dual connectivity already supports signalling aggregation functions towards the core network for dual connectivity UE.
Secondly, each eNB needs a S1 interface to a MME, Non-UE associated signalling (e.g., paging etc) may increase in case of dense deployment of eNBs. From the Core Network perspective, the MME may need to increase the paging capacity of the network in order to not impact paging performance for mobile-terminated normal user traffic, e.g. mobile-terminated VoLTE. 
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this study is to identify potential enhancements for support of dense small cell deployment.
The study shall be conducted on the following aspect:
· Identify and evaluate the potential issues related to the increased signalling load in case of dense small cells deployment and if issues are identified, study potential solutions (RAN3) 
The study on the handling of increased signalling load due to frequent handover within Rel-12 Small Cell Enhancement-High layer SI (captured in TR36.842) can be a reference for this study. 
The dense deployment scenarios discussed in SCE physical layer SI/WI in Rel-12(captured in TR36.872) can be a reference for this study. 
For each potential feasible enhancement, the complexity and specification impact should be assessed.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.41 Study on RAN sharing enhancements for UMTS (FS_RSE_UTRA_GUSH)

UID: 660069, WID in RP-150686

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660069
	Study on RAN sharing enhancements for UMTS
	FS_RSE_UTRA_GUSH
	1
	Rel-13
	R3
	Dec-14
	Jun-15
	100%
	Huawei
	25.756
	RP-150686


Justification
Considering the requirements of shared resources and reduced costs from operators, RAN sharing aspects have been studied for E-UTRAN. Nowadays there are also requirements for UTRAN to adopt RAN sharing to complement the existing RAN capabilities. 

The use cases for UTRAN have been collected in TR 22.852 and the stage-1 CRs to TS 22.101 have been agreed for the completion of SA1’s WI. Subsequently, RAN should start the standardized work so that operators will be able to share properly across the radio access technologies. 
Objective
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to evaluate potential RAN impacts on the following topics related to requirements from SA1 as specified in TS 22.101:
· Study potential impacts on UTRAN signalling over Iu/Iur and other interfaces.

· Study possible solutions regarding, e.g., how to monitor RAN resources usages with differentiation of signalling and user traffic, and how to enhance the load info exchange to balance the usage per operator.
· Identify potential solutions for PWS support of shared RAN.

Additionally, RAN3 should consider whether co-operation with other groups will be needed or not.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.42 Study on LTE DL 4 Rx antenna ports (FS_LTE_4Rx_AP_DL)

UID: 660070, WID in RP-150457

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660070
	Study on LTE DL 4 Rx antenna ports
	FS_LTE_4Rx_AP_DL
	1
	Rel-13
	R4
	Dec-14
	Mar-15
	100%
	Ericsson
	
	RP-150457


Justification
Multiple antennas for transmission and reception are used for improving both the user- and cell throughput and are key factors behind the high performance offered by 3GPP LTE standard. Starting from Rel-10 up to 8 layers is supported. However, the UE performance requirements are still based on the use of 2 receive antenna ports (AP); there are no requirements for a UE that can be equipped with more than two ports for achieving additional diversity gain and/or multiplexing gain. 

With 4 Rx a 4x4 MIMO system supports up to four layer spatial multiplexing. With 4 Rx AP an 8x4 MIMO system with four layer spatial multiplexing is capable of utilizing both beam forming and diversity gain in maximum level. These layers can be combined through dynamic beamforming and MIMO receiver processing to increase reliability and range. From a performance point of view the use of 4 Rx AP allows higher UE data rates in a wide range of scenarios and improved receiver sensitivity in general. Depending on the target SNR region, the transmission scheme used in the eNodeB and the channel conditions, the peak throughput can be doubled compared to dual-layer multiplexing by virtue of additional diversity gain and/or multiplexing gain. 

With the above expectation, in order to enhance the end user experience it’s proposed to start a new SI to first reach consensus on the scope of the WI on core and UE performance requirement for LTE with 4 Rx AP in Rel-13. The potential WI on UE requirements for 4 Rx AP will be based on the scope and the objectives agreed under the SI on 4 Rx AP.
Objective
Objective of SI or Core part WI or Testing part WI
The general objective is to identify the scope and objectives of the potential WI on UE requirements for 4 Rx AP:

The main objectives are as follows.
· Identify the scope and objectives of UE RF requirements for 4 Rx AP
· Identify the scope and objectives of RRM core requirements for 4 Rx AP
· Identify the scope and objectives of RRM performance requirements for 4 Rx AP
· Identify the scope and objectives of UE performance requirements for 4 Rx AP
· UE demodulation requirements and

· CSI requirements
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
3.43 Study on performance enhancements for high speed scenario in LTE (FS_LTE_high_speed)

UID: 660071, WID in RP-150159

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660071
	Study on performance enhancements for high speed scenario in LTE
	FS_LTE_high_speed
	1
	Rel-13
	R4
	Dec-14
	Dec-15
	100%
	NTTDoCoMo
	
	RP-150159


Justification
In some countries, several vehicles move with the speed over than 300km/h, e.g., Japan Tohoku Shinkansen (320km/h), German ICE (330km/h), AGV Italo (400km/h), and Shanghai Maglev (430km/h). With the increase of high speed moving environment, the demand of using mobiles in such an environment in E-UTRA is growing larger. Therefore, it is important to guarantee the performance under such environment in E-UTRA. 
However, in the current 3GPP specifications, since the maximum speed guaranteed in BS performance is up to 350km/h, it would be challenging to keep up with the speed of vehicles moving around 400km/h. In addition, since the speed guaranteed in BS demodulation, UE demodulation, and UE RRM specifications are different, even though the speed up to 350km/h is guaranteed in BS specification, the same speed cannot also be ensured in UE demodulation and UE RRM specification as well. Given the fact above, it is essential to comprehensively revisit and enhance the existing requirements to ensure the system performance under high speed environment in E-UTRA. 
In addition, due to different commercial network deployment scenarios of operators and surrounding environments (downtown/suburban or mountain areas), there may exist some issues/scenarios that the current specified requirements may not be able to cover and to guarantee the solid performance. Therefore, it would be worth investigating potential issues/scenarios and identifying some new requirements to ensure them from various aspects where the current requirements are missing now. 
Objective
Objective of SI or Core part WI or Testing part WI
The study item aims at comprehensively enhancing the performance requirements for UE RRM, and UE demodulation up to 350km/h and study enhancing of BS demodulation and UE RRM and UE demodulation above 350km/h to ensure the mobility and throughput performance under the exiting high speed scenario, and at identifying the new high speed scenario and specifying the performance requirements for BS demodulation, UE RRM, and UE demodulation under the identified scenarios. Enhanced performance requirements for existing scenarios, and performance requirements intended for the new high speed scenarios should be assessed in relation to any limitation posed by the existing physical layer and higher layer procedures.The objectives of this study item are followings:
· Comprehensively enhancing of the requirements for UE RRM, UE demodulation and BS demodulation under existing high speed scenario.
· Associated requirements to be enhanced for deployment scenarios with UE velocity at least up to 350km/h as 1st priority :
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance 
· RAN4 shall first identify the requirements to be enhanced.
· Associated requirements to be studied for deployment scenarios with UE velocity above 350km/h:
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance
· BS demodulation: PUSCH and PRACH demodulation performance
· Identifying other new conditions to affect the system performance for E-UTRA under high speed environment and investigating BS demodulation, UE demodulation, and UE RRM performance under the identified new high speed scenarios. 
· Identify new high speed train scenarios for enhancements
· The practical deployment scenario for high speed train coverage should be taken into account for evaluation;
· Dedicated network (such as RRH deployments) is deployed in high speed railway
· Separate carriers are utilized for high speed scenario. One carrier with good coverage serves as PCell for mobility management. One carrier at high frequency may provide the good data transmission.
· Public network is deployed along the railways and repeaters are installed in carriages
· Dedicated network is deployed along the railways and repeaters are installed in carriages.
· Deployment where coverage inside tunnels is provided by one or more repeaters
· The practical deployment scenarios and corresponding parameters are welcomed to be provided by interested operators.
· Target moving speed and carrier frequency shall be investigated.
· The channel model for high speed train scenario shall be evaluated. 
· Investigate the RRM performance in high speed train and identify if the enhanced requirements for RRM are needed under the new identified high speed train scenario
· Investigate the system performance under the legacy mobility framework under the new identified high speed train scenario especially for the mobility performance

· Investigate the link performance under legacy high speed channel models including RLM, cell identification and RRM measurement reporting/accuracy et.al.
· Evaluate if the current Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance can be applied under the new identified high speed scenario and if needed, specify additional requirements

· Identify the essential procedure enhancement under high speed train scenario if needed
· Handover procedure enhancement
· Interference coordination procedure enhancement
· Investigate the BS/UE performance in high speed train scenario, and identify the enhanced requirements for demodulation and CSI reporting performance.
· Evaluate the performance of different downlink channels, under the new identified high speed train scenarios, and identify the need of introducing the new demodulation requirements
· Investigate the propagation conditions under the new identified deployment scenario for high speed train, and provide the new channel model and the corresponding new requirements if needed. 
· The demodulation requirements to be studied and enhanced (if needed) include:
· PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance 
· Evaluation the performance of the different uplink channels under the new identified high speed train scenarios, and identify the need of introducing the new uplink demodulation performance requirements
· Investigate the propagation conditions under the new identified deployment scenario for high speed train, and provide the new channel model and the corresponding new requirements if needed. 
· The demodulation requirements to be studied and enhanced (if needed) include:
· PUSCH, PRACH
· Evaluation the CSI reporting performance under the new identified high speed train scenarios and study the need of introducing the new CSI reporting requirements.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.44 Study on Enhanced Multiuser Transmissions and Network (FS_MUIC_LTE)

UID: 660061, WID in RP-142315

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	660061
	Study on Enhanced Multiuser Transmissions and Network
	FS_MUIC_LTE
	1
	Rel-13
	R1
	Dec-14
	Dec-15
	0%
	Pei-Kai Liao
	36.891
	RP-142315


Justification
The concept of a joint optimization of MU operation from both transmitter and receiver’s perspective has the potential to further improve MU system capacity even if the transmission/precoding is non-orthogonal which could come from, for example but not limited to, the simultaneous transmission of a large number of non-orthogonal beams/layers with the possibility of more than one layer of data transmission in a beam. Such non-orthogonal transmission could allow multiple users to share the same resource elements without spatial separation, and allow improving the MU system capacity for networks with a small number of transmit antennas (i.e. 2 or 4, or even 1), where MU-MIMO based on spatial multiplexing is typically limited by wide beamwidth. An example of such joint Tx/Rx optimization associated with adaptive Tx power allocation and CW-IC receiver is recently a remarkable technical trend, including non-orthogonal multiple access (NOMA) [1] and other schemes based on superposition coding [2]. Joint Tx/Rx optimization might require standardization effort. Hence it is important to study the trade-off, in terms of system performance, complexity, and signalling overhead.
[1] METIS D2.3, "Components of a new air interface - building blocks and performance," Apr. 2014.
[2] Superposition Coding Strategies: Design and Experimental Evaluation, IEEE Transactions on Wireless Communications, Vol. 11, No. 7, July 2012.
Objective
Objective of SI or Core part WI or Testing part WI
This study will consider potential enhancements for downlink multiuser transmission using superposition coding.
In particular, the objectives of the study item are the following:
9.  Identify and study possible enhancements of downlink multiuser transmission schemes within one cell
· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial separation (i.e. in the same beam over the same REs) over the existing Rel-12 techniques.
· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above
10. The study should consider realistic deployment scenarios, traffic model and trade-offs between system-level gain, UE complexity, signalling overhead as well as specification impact. The study will consider UE and eNB feasibility for the possible enhanced schemes, with realistic UE and eNB impairments modelling (e.g. EVM, imperfect CSI feedback), channel estimation errors. 
11. The study should consider techniques in other SI/WI (e.g., FD-MIMO), and duplication of work should be avoided.

12. The study will not consider enhancements to spatial precoder for the downlink.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.45 Study on regulatory aspects for flexible duplex for E-UTRAN (FS_LTE_flex_duplex_reg)

UID: 670040, WID in RP-150470

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670040
	Study on regulatory aspects for flexible duplex for E-UTRAN
	FS_LTE_flex_duplex_reg
	1
	Rel-13
	RP
	Jun-16
	Dec-16
	99%
	LG Electronics Inc.
	36.882
	RP-150470


Justification
Typically, Frequency Division Duplex (FDD) bands are defined as the symmetric paired spectrum for DL and UL respectively; therefore, it can accommodate a fixed ratio of the maximum downlink and uplink traffic correspondingly. Such spectrum allocation in each region is quite static, generally will not change within tens of years before refarming or re-allocation. In practice, the ratio between uplink and downlink traffic changes over the time, then the static allocation of the frequency resources between downlink and uplink transmission in LTE is not efficient to support dynamic asymmetric cell traffic. According to some statistics of mobile network traffic, some measured traffic ratio between DL and UL would be around than 4:1 and with the increased portion of video data for mobile traffic (2/3 by 2018), the ratio between DL and UL would be increased further.
This implies that uplink resource can be fairly underutilized for the paired spectrum usage of FDD. Considering UL/DL traffic asymmetry and the limited available spectrum, mechanisms to utilize the underutilized uplink resources should be considered. 
It is however noted that, in some cases, UL traffic can be heavier than DL traffic depending on traffic situations (e.g., cloud computing). It can be also noted that asymmetry in DL/UL traffic intensity may not be directly translated to asymmetric resource utilization due to different data rate/spectral efficiency between DL and UL. 

A dynamic traffic adaption method has been studied and specified for LTE Time Division Duplex (TDD) in Rel-11 and Rel-12. During the study and specification work, it was concluded that it is beneficial to dynamically allocate radio resource to DL and UL in adaptation to the traffic situation. It is straightforward that the same issue should be handled for FDD case as well where we expect similar benefits can be achieved by allowing reconfiguration of DL/UL resources. For FDD, the expected benefits can be even higher compared to TDD as TDD has been able to offer various DL/UL configurations to address DL/UL traffic asymmetry in a static manner since Rel-8 whereas FDD does not offer any means to effectively allocate the DL/UL resource split. 
During the discussion for a potential study item on flexible duplex operation in FDD UL spectrum for RAN1 WG, though the potential benefits can be expected, the feasibility of flexible duplex operations from the current regulatory aspects was questioned. Thus, it is proposed to understand better on the regulatory constraints and possible scenarios to apply flexible duplex operations in UL spectrum. 

Objective
3.45.1 Objective of SI 
The objectives of this study are as the followings:
Identify and document potential regional/band-specific regulatory possibilities/constraints for the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc. 
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.46 Study on Downlink Multiuser Superposition Transmission for LTE (FS_LTE_MUST)

UID: 670043, WID in RP-151100

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670043
	Study on Downlink Multiuser Superposition Transmission for LTE
	FS_LTE_MUST
	1
	Rel-13
	R1
	Mar-15
	Dec-15
	100%
	Mediatek
	36.859
	RP-151100


Justification
The concept of a joint optimization of MU operation from both transmitter and receiver’s perspective has the potential to further improve MU system capacity even if the transmission/precoding is non-orthogonal which could come from, for example but not limited to, the simultaneous transmission of a large number of non-orthogonal beams/layers with the possibility of more than one layer of data transmission in a beam. Such non-orthogonal transmission could allow multiple users to share the same resource elements without spatial separation, and allow improving the MU system capacity for networks. An example of such joint Tx/Rx optimization associated with adaptive Tx power allocation and CW-IC receiver is recently a remarkable technical trend, including non-orthogonal multiple access (NOMA) [1] and other schemes based on superposition coding [2]. Joint Tx/Rx optimization might require standardization effort. Hence it is important to study the trade-off, in terms of system performance, complexity, and signalling overhead.
[1] METIS D2.3, "Components of a new air interface - building blocks and performance," Apr. 2014.
[2] Superposition Coding Strategies: Design and Experimental Evaluation, IEEE Transactions on Wireless Communications, Vol. 11, No. 7, July 2012.
Objective
Objective of SI or Core part WI or Testing part WI
This study will consider potential enhancements for downlink multiuser transmission using superposition coding.
In particular, the objectives of the study item are the following:
13.  Identify and study possible enhancements of downlink multiuser transmission schemes for the superposition of PDSCH and PDSCH within one cell.
· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial layer separation (i.e. using the same spatial precoding vector or the same transmit diversity scheme over the same REs) over the existing Rel-12 techniques.
· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above.
14. Investigate the potential gain of the identified transmission schemes in the 1st objective for the superposition of PMCH and PMCH within an MBSFN area (not necessarily within one cell) as a second priority to the superposition of PDSCH and PDSCH if time permits.
15. The study should consider realistic deployment scenarios, traffic model and trade-offs between system-level gain, UE complexity, signalling overhead as well as specification impact. The study will consider UE and eNB feasibility for the possible enhanced schemes, with realistic UE and eNB impairments modelling (e.g. EVM, imperfect CSI feedback), channel estimation errors. 
16. The study should take into account techniques in other SI/WI (e.g., FD-MIMO), and duplication of work should be avoided.

17. The study will not consider enhancements to spatial precoder for the downlink.
18. The study should be applicable to both TDD and FDD.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.47 Study on Measurement gap enhancement for LTE (FS_LTE_meas_gap)

UID: 670044, WID in RP-150515

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670044
	Study on Measurement gap enhancement for LTE
	FS_LTE_meas_gap
	1
	Rel-13
	R4
	Mar-15
	Dec-15
	100%
	
	36.894
	RP-150515


Justification
The current measurement gap configuration and the corresponding RRC signaling were first introduced in Rel.8 back in 2008. Since then, some fundamental evolutions in LTE have been realized. These include numerous new technologies (e.g. carrier aggregation, FeICIC, CoMP, dual-connectivity, etc), new network topologies (e.g. Heterogeneous Network with small cells) and increased number of deployed bands and frequencies. 
The main challenges of the existing measurement gap and the motivations for the further enhancement can be summarized in the following four aspects: 

· Network impact and UE scheduling opportunity

· Up to 7.5% or 15% of DL/UL resources are restricted from reception and transmission due to the existing measurement gap configuration

· Multiple Rx chains equipped in CA capable UE can potentially provide extra degrees of freedom to do the measurement more efficiently, but they are not fully utilized at the moment.

· Challenges with multiple Rx chains and single chip RF-IC implementation

· UE can only be configured with single measurement gap pattern and inter-frequency/inter-RAT requirements scale linearly with number of frequency layers, even when UE is equipped with multiple Rx chains

· This significantly limits network and UE’s flexibility to balance the measurement delay, power consumption and spectrum efficiency, which can benefit from multiple RF chains.

· Harmonic interference and/or synthesizer operations due to one Rx chain can result in the interruption on the other Rx chains

· The scenarios where involving synthesizer operating include, but not limited to, radio turned on/off, inter-frequency measurement, SCell activation/deactivation and/or SCell measurements.

· The existing measurement gap pattern is inefficient to handle the Inter-RF chain interference issue. This unnecessarily imposes significant implementation restriction. 

· UE power consumption and mobility

· The potential benefit has been recognized to save UE power consumption by differentiating the measurement requirements for the different frequency layers, e.g. coverage, offloading, etc. However, it is not easy to be realized based on the existing measurement gap configuration.

· The mobility performance can be considerably improved with measurement gap enhancement by reducing the measurement delay of coverage layers.

· With the ever-increasing number of deployed bands and frequencies, the existing inter-frequency/inter-RAT measurement mechanism faces even more challenges to meet the performance requirements.

· Limitations of the existing measurement gap pattern are identified in various technical areas 

· No enhancement has been made even though the importance of measurement gap enhancement has been well recognized.

· The measurement gap related discussions are diverse and spread over quite a few topics. 

· It is desirable to address different measurement gap related issue in a single SI and the eventual enhancement and design should be versatile enough to serve different purposes.

All in all, the effectiveness of new technologies and new network topologies evolved since Rel.8 not only greatly relies on the measurement accuracy and reporting delay, but also on the measurement efficiency and the associated power consumption at UE. All these issues motivate some effort to further investigate the measurement gap enhancement. It is desirable to design an all-weathered and future-proofed inter-frequency/inter-RAT measurement solution by jointly considering all aspects, including but not limited to delay, power consumption, flexibility and network performance.
Objective
Objective of SI or Core part WI or Testing part WI
The objectives of RAN4 WG are to study the feasibility of measurement gap enhancements for the inter-frequency and inter-RAT cell identification and measurement and the possible network controlled PCell/SCell interruption due to single chip RF-IC implementation. Specifically, enhancement in following aspects can be pursued:

· Evaluate the design options and corresponding feasibility of measurement gap length, measurement gap repetition period and variable gap pattern
· Evaluate the design options and corresponding feasibility of multiple measurement gap patterns assignment when UE is configured with PCell and one or more SCells, e.g. multiple measurement gap pattern assignment per component carrier, measurement gap pattern for multiple RF chains. Inter-frequency and inter-RAT measurements of layers other than the PCC and SCC(s) should be considered in the evaluation.

· Evaluate the design options and corresponding feasibility of network controlled PCell/SCell interruption
The above objectives should be evaluated based on:

· UE performance aspects such as measurement accuracy, delay, UE power consumption, UE implementation complexity etc. 
· System performance aspects such as impact on scheduling, system throughput, signaling complexity etc.

· UE architectural aspects such as single RF-IC implementation (wherever applicable).
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

3.48 Study on Phase 1 of the Support of Emergency services over WLAN (FS_SEW)

UID: 670087, WID in SP-150251

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670087
	Study on Phase 1 of the Support of Emergency services over WLAN
	FS_SEW
	1
	Rel-13
	S2
	Mar-15
	Jun-15
	100%
	Laurent Thiebaut, Alcatel Lucent
	new 23.771
	SP-150251


Justification
GSMA Networks Group (NG) RILTE has recently concluded the work on creating the VoWiFi profile (IR.51). In conjunction with that work, the RILTE group has discussed scenarios pertaining to IMS Emergency Session support over WLAN and is sending a LS (S2-150566) to 3GPP noting the lack of 3GPP specifications on this topic and asking questions. 

22.101 § 10.4.1 states that “If a UE supports IMS Multimedia Telephony service with speech media as specified in TS 22.173 [40] via an access network, then it shall also support IMS emergency calls via that access network”. This may hint to the willingness for 3GPP specifications to support IMS emergency calls over WLAN when supporting IMS Multimedia Telephony service with speech media over WLAN.

Thus it is needed to identify how to meet the existing stage 1 requirements and essentially provide for emergency calls over WLAN access the same level of functionality than for emergency calls over 3GPP access
Objective
To study the mechanisms needed to support IMS Emergency sessions over WLAN (both in the Trusted –S2a – and in the untrusted –S2b- cases). 
The study will be split up into 2 phases. If deemed appropriate, topics studied (and solutions agreed) in phase 1 can be selected to be moved to normative work (with an associated WID) before the phase 2 starts and the study concludes.
The study will define working assumptions as to what requirements need to be addressed.
Topics to be studied in phase 1 are:

-
Providing access to EPC over WLAN in order to support an emergency session only in case of “Valid” UEs as in the case 1 in § 4.3.12.1 of 23.401: the support of emergency session is only studied for UEs which (a) have valid credentials to access EPC over WLAN and (b) are authorized to connect to EPC over WLAN in the location where they initiate an emergency session

-
Providing Location information (in particular for untrusted WLAN). Only existing location determination mechanisms are considered in this phase. No location accuracy requirements are considered in phase 1.
Phase 1will not consider solutions that imply specification activities in other SDO(s).
Topics to be studied in phase 2 correspond to all the features not covered by phase 1, e.g.:

- Support of other cases for the access to EPC over WLAN (e.g. the UE is authenticated but is in a location where it is restricted from regular service, or is unauthenticated or has no USIM)

- Roaming cases (user not in his / her home country)

- Support of session continuity of emergency sessions at inter-access mobility
For both phases, impacts to IMS should be minimized
3.49 Study on EGPRS Access Security Enhancements with relation to cellular IoT (FS_EASE_IoT)

UID: 670093, WID in SP-150145

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	670093
	Study on EGPRS Access Security Enhancements with relation to cellular IoT
	FS_EASE_IoT
	1
	Rel-13
	S3
	Mar-15
	Dec-15
	100%
	Vesa Torvinen, Ericsson
	New 33.860; 33.420
	SP-150145


Justification
GERAN is currently working on the study item Cellular system support for ultra low complexity and low throughput Internet of Things (FS_IoT_LC). In the FS_IoT_LC Work item description particular importance is given to the need to adapt the security frame work of the proposed candidate techniques to suit the need of the emerging Internet of Things market. 
Any of the alternative solutions being studied within the scope of FS_IoT_LC could potentially select to operate with an architecture using the Gb interface, while it for the GERAN evolution based solutions already has been agreed to use the Gb interface, see draft TR 45.820. 

The scope of this study item is limited to investigate the feasibility of improving the access security aspects of Gb mode. Security aspects outside of this scope applicable to any RAT are expected to be studied in a separate SA3 study item. 
Objective
The objective of this study item is to define security requirements, solutions and recommendations to support the Gb based candidate proposals being studied in the GERAN study item on a Cellular system for ultra-low complexity and low throughput Internet of Things (FS_IoT_LC). 

The scope of this study item is limited to the access security aspects of Gb mode. The study item should: 

6. Investigate potential security threats, such as man in the middle attacks.

7. Investigate potential security enhancements between the UE and SGSN to mitigate said threats. 

8. Define what security procedures and security algorithms that are recommended to be used by for Cellular IoT devices in Gb mode. This may be procedures and algorithms already specified in earlier 3GPP releases or it could be new procedures and algorithms being introduced as part of this feasibility study. 

9. The potential security enhancements as part of this study item should aim at minimising the impacts to the GPRS core network

3.50 Study on SCC AS Restoration (FS_SCCAS_RES)

UID: 680013, WID in CP-150398

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680013
	Study on SCC AS Restoration
	FS_SCCAS_RES
	1
	Rel-13
	C4
	Jun-15
	Jun-15
	100%
	Hao Zhang,, China Mobile
	New 29.812
	CP-150398


Justification
For IMS AS restoration, 3GPP TR 23.820 has given two solutions and concluded that no further specification work is required because of the following two reasons:

-
Both two solutions has no impact on other function entity such as S-CSCF, HSS

- 
End-to-end message flows for the two solutions have not brought out additional message flow that can introduce IOT problem between different entities. 
However, during the eSRVCC procedure, ATU-STI needs to be sent to ATCF. Before the UE triggers new third-party registration and there is an IMS call, if the SCC AS1 serving the UE fails then an available SCC AS2 may take over the responsibility of SCC AS1. In this case, SCC AS2 may need to notify the ATCF with new ATU-STI which is allocated by SCC AS2. 

Both solutions in the TR 23.820 do not support the notification of new ATU-STI to the ATCF, since the SCC AS2 is unable to know the ATCF address. Then, it is proposed to further study potential solutions for this use case and whether they may be subject to standardization.
Objective
The objectives of the study item for SCC AS restoration are as follows: 

-
Describe the problem introduced by SCC AS failure during eSRVCC procedure and study solutions for SCC AS restoration. 

-
Find solutions needed for SCC AS restoration, including procedures for the restored SCC AS to get the ATCF address, and for the restored SCC AS to notify the ATCF with new ATU-STI.

 -
Get the conclusion whether protocol normative work is needed or not.
3.51 Study on S6a/S6d Shared Data Update (FS_eSDU)

UID: 680018, WID in CP-150400

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680018
	Study on S6a/S6d Shared Data Update
	FS_eSDU
	1
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	Ulrich Wiehe, Nokia Networks
	New 29.813
	CP-150400


Justification
The Rel-12 study on Shared Data Update for Multiple Subscribers concludes in TR 29.854 that for S6a/S6d interfaces solution A (Shared Data Update Notification) making use of the existing (Rel-11) Reset procedure is recommended,

However, further study is required since with the deployment of MTC-UEs it is expected that large numbers of UEs share some common subscription data which - when modified - result in signalling floods on S6a/S6d. 
Objective
The objectives of the study are as follows: 

-
Analyse existing mechanisms and their drawbacks
-
Identify shareable Subscription data that maybe subject to an enhanced data update procedure avoiding massive signalling traffic. 
-
Find solutions for shared subscription data update, avoiding massive signalling on S6a/S6d and other interfaces.
3.52 Study on LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 28 (FS_LTE_CA_B20_B28)

UID: 680056, WID in RP-151515

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	680056
	Study on LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 28
	FS_LTE_CA_B20_B28
	1
	Rel-13
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	
	RP-151515


Justification
In order to meet market demands, this study item presents a scenario of two band downlink (2DL) and single uplink (1UL) carrier aggregation to enlarge downlink operation bandwidth. The coverage of the study item is for inter-band and FDD carrier aggregation for LTE. We propose this work item to start RAN4 work on band combination of two downlink and one uplink LTE carrier aggregations over carriers of Band 20 and Band 28. The single UL shall be supported in both bands. 
It is not clarified if this CA combination can be implemented with a reasonable insertion loss. The work should therefore be started as a SI, with a potential follow-up WI.

Filter information and possible architectures in order to combine these two bands shall be studied as aggregating these two bands would give unique possibilities to give higher data rates to customers in rural or difficult areas. 
We also note that this CA combo combine low bands. These lower frequencies bands are good for coverage giving better range and building penetration which will be the main usage for that CA combo. This is also in-line with the European Commission to promote higher data speeds for its citizens, including rural areas. Therefore combining with a high band is not of interest even if that could relax UL UE requirements and implementation issues when it comes to filters, combiners, unwanted emissions and/or harmonic problems.
Objective
Objective of SI or Core part WI or Testing part WI
The purposes and objectives of this study item are: 
· Study the RAN4 core requirements for the support of E-UTRA Carrier Aggregation between: LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 20 and Band 28
The CA shall be based on the lower duplexer for B28 (uplink in 703-733 MHz and downlink in 758-788 MHz)
· Consider different UE transceiver architectures in order to avoid too high additional insertion losses to the single carrier operation

· Collect filter-combiner data in order to combine these two bands

· Max power difference if B20 and B28 UE use the same receive filter
· Study deltaTib and deltaRib for that CA combination

· Update TR 36.852-13 with that information
The following table represents the BWs that shall be studied and supported.
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_20A-28A
	-
	20
	 
	 
	
	Yes
	Yes
	Yes
	40
	0

	
	
	28
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


 Note: UL carrier shall be supported in B20 and B28.
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.
Add performance requirements in the relevant RAN4 specifications

3.53 Study on Impacts of the Diameter Base Protocol Specification Update (FS_DBPU)

UID: 690003, WID in CP-150575

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690003
	Study on Impacts of the Diameter Base Protocol Specification Update
	FS_DBPU
	1
	Rel-13
	C4
	Sep-15
	Dec-15
	99%
	Huawei, Peter Schmitt
	29.274, 29.060, 23.003, 29.272, 29.002, 29.305, 23.008, 29.230, 29.303, 23.007, 24.301, 24.008
	CP-150575


Justification
Since early 2000, the Diameter base protocol as defined in IETF RFC 3588 has been progressively adopted by 3GPP to provide various signaling core interfaces in IP-based mobile networks, first for IMS and PCC, to become nowadays one of the main core signaling protocols in LTE networks. Therefore, numerous 3GPP technical specifications list the IETF RFC 3588 as normative reference.
Published in October 2012, the IETF RFC 6733 obsoletes the IETF RFC 3588. This document is not intended to define a new version of the Diameter base protocol but rather focus on fixing issues that have surfaced during early implementations. It is aimed to be fully backward compatible with previous implementations based on the obsoleted IETF RFC 3588.
Since the publication of the IETF RFC 6733, 3GPP has adopted a conservative approach regarding the Diameter base Protocol and the IETF RFC 3588 remains the normative reference in the 3GPP specifications, even if officially obsoleted by IETF and any new Diameter implementation is supposed to be based on the IETF RFC 6733. The conservative approach is explained by the fact that any update of an IETF reference in the 3GPP specifications is conditioned by a study evaluating the consequences of the changes in the new IETF document compared to the obsoleted one.

As it was done for other IETF protocols referenced by 3GPP specifications that have been previously obsoleted, e.g. SCTP initially defined in IETF RFC 2960 and obsoleted by IETF RFC 4960, it is proposed to launch a study to appraise the differences between the IETF RFC 6733 and the IETF RFC 3588, analyze the possible impacts on the 3GPP specifications relying on the Diameter base protocol and then provide guidelines regarding a general update of the normative reference for Diameter base protocol.

It has been decided that this study will be conducted in the 3GPP TSG CT WG4, responsible for various Diameter base specifications. However, other 3GPP working groups, such as 3GPP TSG CT WG3 and 3GPP TSG SA WG5, have also 3GPP specifications based on Diameter and these working groups will be actively involved in this study. When required, other groups may also be solicited for specific points raised during the review, e.g. review of security aspects by 3GPP TSG SA WG3.
Objective
The objectives of this study item include:

· Identify the major changes in the Diameter base protocol specification as defined in the IETF RFC 6733 compared to the IETF RFC 3588.
· Appraise potential issues regarding backward and onward compatibility between Diameter-based implementations based on the IETF RFC 6733 and the IETF RFC 3588. 
· Analyze the impacts of an update of the reference of the Diameter base protocol in existing 3GPP Diameter application specifications and other specifications referencing the IETF RFC 3588.
· Provide recommendations on the document to use as reference of the Diameter base protocol in existing and new 3GPP specifications.
Depending of the conclusions, the results of this study may be used to initiate the required change requests to update the reference of the Diameter base protocol in the related 3GPP Stage 3 specifications. In any case, this normative work will be supported by dedicated work items in a later stage.
The 3GPP TSG CT WG3 and 3GPP TSG SA WG5 will be kept informed of the progress of the work done under this Study Item and will be involved in the review of the related documents before completion. Other working groups, such as 3GPP TSG CT WG1 and 3GPP TSG SA WG3, will be also involved in the review of this document when required. This aim of the study is to reach a conclusion that will be valid for the whole 3GPP and for all existing and new 3GPP specifications that will rely on the Diameter base protocol.
3.54 Study on new AWS-3/4 Band for LTE (FS_LTE_AWS_3_4)

UID: 690061, WID in RP-151626

Overall Feature structure and description
The following table shows the structure of this Feature as well as the responsible WG(s), the start and end dates, the actual progress, the Rapporteur, the impacted TS(s) and TR(s) and the WID(s).

	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	690061
	Study on new AWS-3/4 Band for LTE
	FS_LTE_AWS_3_4
	1
	Rel-13
	R4
	Sep-15
	Dec-15
	100%
	Dish Network
	36.870
	RP-151626


Justification
It is proposed to standardize a new E-UTRA operating band incorporating the newly available mid-band spectrum in the US. Specifically, the proposed band consists of:

· 1695-1710 MHz (15 MHz) UL
· 1995-2020 MHz (25 MHz) DL
The proposed band achieves the following key objectives:

· Pairing standalone uplink (1695-1710 MHz) and downlink (2000-2020 MHz) spectrum blocks made available through recent FCC auction and rule changes
· Maximizing the downlink utility by incorporating the adjacent H block downlink (1995-2000 MHz)
Figure 1 depicts the arrangement of the proposed band plan. 
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Figure 1. Proposed band plan arrangement
Objective
Objective of SI or Core part WI or Testing part WI
The core objective of this SI is:
· Analyze the feasibility of specifying two duplex spacings in the band (1695-1710 MHz UL & 1995-2020 MHz DL) in order to provide deployment flexibility in protecting federal satellite receiver sites and addressing market license variations. Identify duplex spacings depending on the outcome of the analysis
Objective of Performance part WI
The WI proposal does not contain a RAN performance part.

4. Full 3GPP Work Plan view of all Rel-13 tasks

	UID
	Name
	Acronym
	Level
	WG
	Start
	End
	% done
	Rapporteur
	TS/TR
	WID

	0
	Release 13 Features
	-
	1
	SP, RP, CP, GP
	Dec-13
	Nov-14
	18%
	
	-
	-

	620064
	Mission Critical Push To Talk over LTE (MCPTT)
	MCPTT
	1
	S1, S2, S3, S6, S4
	Dec-13
	Jun-16
	93%
	NIST
	Stage 1/2; 
	SP-150356

	640142
	Study on Application Architecture to support MCPTT
	MCPTT
	2
	S6
	Jun-14
	Sep-15
	100%
	Yannick Lair
	New TR 23.779
	SP-150356

	670030
	SA2 Study on Architecture Enhancements at the EPS and IMS Level to Support MCPTT
	MCPTT
	2
	S2
	Mar-15
	Jun-15
	100%
	Randy Bloomfield (randy@its.bldrdoc.gov)
	
	SP-150356

	670032
	Study on Security Enhancements for MCPTT
	MCPTT
	2
	S3
	Mar-15
	Mar-16
	80%
	Peter Haigh (peter.haigh at cesg.gsi.gov.uk)
	33.879; 33.280; 39.880
	SP-150356

	670022
	Study on media, codecs and MBMS enhancements for MCPTT
	MCPTT
	2
	S4
	Dec-14
	Mar-16
	85%
	Zhiming Li (lizhiming@huawei.com)
	New TR 26.879
	SP-150356

	620164
	Stage 1 for MCPTT
	MCPTT
	2
	S1
	Dec-13
	Dec-14
	100%
	NIST
	New TS 22.179
	SP-150356

	640143
	Functional architecture and information flows to support MCPTT
	MCPTT
	2
	S6
	Jun-15
	Dec-15
	100%
	Yannick Lair
	New TS 23.179
	SP-150356

	660053
	Security of MCPTT
	MCPTT
	2
	S3
	Dec-14
	Mar-16
	85%
	Peter Haigh (peter.haigh at cesg.gsi.gov.uk)
	TS 33.179
	SP-150356

	670023
	MCPTT Codecs and media handling
	MCPTT
	2
	S4
	Mar-15
	Mar-16
	85%
	Zhiming Li (lizhiming@huawei.com)
	26.346, new TS 26.179
	SP-150356

	690011
	MCPTT protocol aspects
	MCPTT-CT
	2
	ct
	Sep-15
	Jun-16
	96%
	Keith Drage, Alcatel-Lucent
	
	CP-150793

	690017
	CT1 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379, 24.380 24.38, 24.382, 24.383, 24.384, 24.229
	CP-160160

	690096
	Call Control ? On Network
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379
	CP-160160

	690097
	Call Control ? Off Network
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379
	CP-160160

	690098
	Floor Control ? On Network
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.380
	CP-160160

	690099
	Floor Control ? Off Network
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.380
	CP-160160

	691000
	Broadcast ? Call Control and Floor Control
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.379, 24.380
	CP-160160

	691001
	Group management
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.381
	CP-160160

	691002
	Identity management
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.382
	CP-160160

	691003
	Management Object
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.383
	CP-160160

	710033
	Configuration management
	MCPTT-CT
	4
	C1
	Sep-15
	Mar-16
	100%
	Samsung, Ricky Kaura
	24.384
	CP-160160

	690028
	CT3 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	C3
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Keith Drage
	29.165
	CP-160160

	690018
	CT4 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	C4
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Keith Drage
	23.003, 23.008, 29.283
	CP-160160

	700049
	CT6 aspects for MCPTT protocol aspects
	MCPTT-CT
	3
	C6
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Keith Drage
	31.102, 31.103
	CP-160160

	710034
	(IETF) IANA Registration of New SIP Resource- Priority Namespace for MCPTT
	MCPTT-CT
	3
	C1-IETF
	Feb-16
	Jun-16
	25%
	Ericsson
	draft-holmberg-dispatch-mcptt-rp-namespace
	CP-160160

	690019
	 IMS Profile to support MCPTT
	MCPTT-Prof
	2
	C1
	Sep-15
	Mar-16
	100%
	Huawei, PATEL Milan
	24.980
	CP-150794

	640062
	Deleted: SA2 aspects for MCPTT
	MCPTT
	2
	S2
	Mar-15
	Mar-15
	100%
	Randy Bloomfield (randy@its.bldrdoc.gov)
	New TS 23.179
	SP-150356

	670031
	Deleted (duplicated): Application Architecture to support MCPTT
	MCPTT
	2
	S6
	Mar-15
	Mar-15
	100%
	U.S. Department of Commerce
	
	SP-150356

	660054
	Deleted (duplicated): SA6 aspects for MCPTT
	MCPTT
	2
	S6
	Dec-14
	Dec-15
	100%
	David Cypher (david.cypher at nist.gov)
	
	SP-150356

	670024
	MBMS Extensions and Profiling
	MEPRO
	1
	S4
	Mar-15
	Dec-15
	100%
	Imed Bouazizi, Samsung and Thorsten Lohmar, Ericsson
	26.346, new TR 26.852
	SP-150439

	670090
	TR on Profiling and Extensions of MBMS
	MEPRO
	2
	S4
	Mar-15
	Dec-15
	100%
	Imed Bouazizi, Samsung and Thorsten Lohmar, Ericsson
	new TR 26.852
	SP-150439

	670091
	Specification of MBMS Extensions and Profiling
	MEPRO
	2
	S4
	Mar-15
	Dec-15
	100%
	Imed Bouazizi, Samsung and Thorsten Lohmar, Ericsson
	26.346
	SP-150439

	630015
	Isolated E-UTRAN Operation for Public Safety
	IOPS
	1
	S1
	Mar-14
	Mar-16
	100%
	General Dynamics
	New TS 22.346
	SP-150463

	680047
	Stage 1 fo Isolated E-UTRAN Operation for Public Safety
	IOPS
	2
	S1
	Mar-14
	Sep-14
	100%
	General Dynamics
	New TS 22.346
	SP-150463

	680048
	Stage 2 for Isolated E-UTRAN Operation for Public Safety
	IOPS
	2
	S2
	Jun-15
	Dec-15
	100%
	Phil Young
	23.401
	SP-150463

	690047
	Security aspects for Isolated E-UTRAN Operation for Public Safety
	IOPS
	2
	S3
	Sep-15
	Dec-15
	100%
	General Dynamics
	TS 33.401
	SP-150463

	700037
	CT aspects for IOPS
	IOPS-CT
	2
	C6
	Nov-15
	Mar-16
	100%
	Heiko Kruse, Morpho Cards GmbH
	
	CP-150876

	700038
	CT6 aspects for IOPS
	IOPS-CT
	3
	C6
	Nov-15
	Mar-16
	100%
	Heiko Kruse, Morpho Cards GmbH
	31.102
	CP-150876

	640042
	Service Requirements Maintenance for Group Communication System Enablers for LTE
	SRM_GCSE_LTE
	1
	S1
	Jun-14
	Sep-14
	100%
	Nokia Networks
	22.468
	SP-140228

	650018
	Enhanced Calling Information Presentation
	ECIP
	1
	S1
	Sep-14
	Dec-15
	100%
	China Mobile
	22.182 (CAT), 22.183 (CRS) 
	SP-140513

	650019
	Flexible Mobile Service Steering
	FMSS
	1
	S1, S2
	Sep-14
	Mar-16
	100%
	China Mobile
	22.101
	SP-140638

	650055
	Stage 1 for Flexible Mobile Service Steering
	FMSS-ST1
	2
	S1
	Sep-14
	Sep-14
	100%
	China Mobile
	22.101
	SP-140638

	660002
	Flexible Mobile Service Steering TR Phase
	FMSS-SA2TR
	2
	S2
	Dec-14
	Jun-15
	100%
	Lu Lu, China Mobile
	23.718
	SP-140703

	660003
	Flexible Mobile Service Steering - Stage 2
	FMSS-SA2
	2
	S2
	Dec-14
	Jun-15
	100%
	Lu Lu, China Mobile
	
	SP-140703

	690024
	CT3 Aspect of Flexible Mobile Service Steering
	FMSS-CT
	2
	C3
	Sep-15
	Mar-16
	100%
	ZTE,Zhou Xiaoyun
	29.abc, 29.212, 29.213
	CP-150799

	650020
	GERAN UTRAN Sharing Enhancements
	GUSH
	1
	S1
	Sep-14
	Dec-14
	100%
	Telef¢nica
	22.101
	SP-140637

	640052
	Application specific Congestion control for Data Communication
	ACDC
	1
	S1, C1
	Jun-14
	Mar-16
	100%
	NTT DOCOMO
	22.011
	SP-140234

	660013
	Stage 1 for Application specific Congestion control for Data Communication
	ACDC-ST1
	2
	S1
	Jun-14
	Sep-14
	100%
	NTT DOCOMO
	22.011
	SP-140234

	660039
	Stage 3 for Application specific Congestion control for Data Communication
	ACDC-CT
	2
	C1
	Dec-14
	Mar-16
	100%
	Kim, Jaehyun, LGE
	TS 24.105, 24.301, 24.008, 27.007, 31.102
	CP-150282

	660139
	CT1 part of Stage 3 for Application specific Congestion control for Data Communication
	ACDC-CT
	3
	C1
	Dec-14
	Dec-15
	100%
	Kim, Jaehyun, LGE
	24.105, 24.301, 24.008, 27.007, 23.122
	CP-150282

	660239
	CT6 part of Stage 3 for Application specific Congestion control for Data Communication
	ACDC-CT
	3
	C6
	Dec-14
	Mar-16
	100%
	Kim, Jaehyun, LGE
	31.102
	CP-150282

	670059
	 RAN aspects of Application specific Congestion control for Data Communication
	ACDC-RAN
	2
	R2
	Mar-15
	Dec-15
	100%
	LG Electronics
	
	RP-150512

	670159
	Core part: RAN aspects of Application specific Congestion control for Data Communication
	ACDC-RAN-Core
	3
	R2
	Mar-15
	Dec-15
	100%
	LG Electronics
	
	RP-150662

	570029
	User Plane Congestion management
	UPCON
	1
	S1, S2, C3, C4
	Sep-12
	Mar-15
	100%
	KDDI
	Stage 1/2/3
	SP-140631

	570129
	Stage 1 for User Plane Congestion management
	UPCON-ST1
	2
	S1
	Sep-12
	Mar-13
	100%
	KDDI
	22.101
	SP-140631

	580057
	TR on Stage 2 for User Plane Congestion management
	UPCON-SA2TR
	2
	S2
	Dec-12
	Mar-15
	100%
	Allot
	new TR 23.705
	SP-140631

	580058
	Deleted - Stage 2 for User Plane Congestion management
	UPCON-SA2Del
	2
	S2
	Dec-12
	Dec-13
	100%
	NEC
	TBD
	SP-140631

	630019
	BB1: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting
	UPCON-DOTCON
	2
	S2
	Mar-14
	Mar-15
	100%
	Allot
	-
	SP-140631

	630119
	Stage 2 for RAN Downlink Traffic Differentiation, Congestion Detection and Reporting
	UPCON-DOTCON-SA2
	3
	S2
	Mar-14
	Dec-14
	100%
	Allot
	23.060, 23.203, 23.401
	SP-140434

	650007
	CT aspects of User Plane Congestion Management for BB1
	UPCON-DOTCON-CT
	3
	C3
	Mar-14
	Mar-15
	100%
	Huawei
	Stage 3
	CP-150365

	650107
	CT3 part of CT aspects of User Plane Congestion Management for BB1
	UPCON-DOTCON-CT
	4
	C3
	Mar-14
	Mar-15
	100%
	Huawei
	29.201, 29.212, 29.213, 29.214, 29.215, 29.219, New TS 29.217 (PCC over Np)
	CP-150365

	650207
	CT4 part of CT aspects of User Plane Congestion Management for BB1
	UPCON-DOTCON-CT
	4
	C4
	Mar-14
	Mar-15
	100%
	Huawei
	23.003, 29.303, New TS 29.405 (UPCON over Nq)
	CP-150365

	630020
	Deleted - BB2: Application and Content Prioritization
	UPCON-CONDEL
	2
	S2
	Mar-14
	Sep-14
	100%
	Allot
	TBD
	SP-140631

	630021
	Deleted - BB3: Uplink traffic and attended/unattended traffic
	UPCON-TRAFDEL
	2
	S2
	Mar-14
	Sep-14
	100%
	Allot
	TBD
	SP-140631

	650028
	Media Handling Aspects of IMS-based Telepresence
	IMS_TELEP_S4
	1
	S4
	Sep-14
	Mar-17
	79%
	Intel
	-
	SP-140483

	650128
	TR on Media Handling Aspects of IMS-based Telepresence
	IMS_TELEP_S4
	2
	S4
	Sep-14
	Sep-15
	100%
	Intel
	New TR 26.9xy
	SP-140483

	650228
	Specification on Media Handling Aspects of IMS-based Telepresence
	IMS_TELEP_S4
	2
	S4
	Sep-14
	Dec-15
	100%
	Intel
	New TS 26.1xy
	SP-140483

	710035
	(IETF) CLUE Protocol (draft-ietf-clue-protocol)
	IMS_TELEP_S4
	2
	S4-IETF
	Dec-15
	Mar-17
	60%
	Intel
	26.22
	

	710036
	(IETF) Mapping RTP streams to CLUE media captures (draft-ietf-clue-rtp-mapping)
	IMS_TELEP_S4
	2
	S4-IETF
	Dec-15
	Mar-17
	60%
	Intel
	26.22
	

	710037
	(IETF) DTLS Encapsulation of SCTP Packets (draft-ietf-tsvwg-sctp-dtls-encaps)
	IMS_TELEP_S4
	2
	S4-IETF
	Dec-15
	Mar-17
	95%
	Intel
	26.22
	

	710038
	(IETF) Using Simulcast in SDP and RTP Sessions (draft-ietf-mmusic-sdp-simulcast)
	IMS_TELEP_S4
	2
	S4-IETF
	Dec-15
	Mar-17
	60%
	Ericsson
	26.114, 26.223
	

	600045
	RAN Sharing Enhancements
	RSE
	1
	S1, R3
	Jun-13
	Dec-15
	100%
	NEC
	-
	SP-130330

	600145
	Stage 1 for RAN Sharing Enhancements
	RSE-SA1
	2
	S1
	Jun-13
	Dec-13
	100%
	NEC
	22.101
	SP-130330

	650021
	RAN aspects of RAN Sharing Enhancements for LTE
	RSE-RAN_LTE
	2
	R3
	Sep-14
	Dec-15
	100%
	NEC
	LTE
	RP-141671

	650121
	Core part: RAN aspects of RAN Sharing Enhancements for LTE
	RSE-RAN_LTE-Core
	3
	R3
	Sep-14
	Dec-15
	100%
	NEC
	36.300, 36.413, 36.423
	RP-151827

	630014
	Enhancements to WEBRTC interoperability
	eWebRTCi
	1
	S1, S2, S3
	Mar-14
	Mar-16
	95%
	Alcatel-Lucent
	Stage 1/2
	SP-140630

	630114
	Stage 1 for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	S1
	Mar-14
	Sep-14
	100%
	Alcatel-Lucent
	22.228
	SP-140630

	640138
	TR on Stage 2 for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	S2
	Jun-14
	Mar-15
	100%
	China Mobile
	New TR 23.706
	SP-140630

	640038
	Stage 2 for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	S2
	Jun-14
	Jun-15
	100%
	China Mobile
	23.228
	SP-140630

	650122
	TR on Security for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	S3
	Sep-14
	Sep-15
	100%
	Ericsson
	New TR 33.872 
	SP-140630

	650022
	Security for Enhancements to WEBRTC interoperability
	eWebRTCi
	2
	S3
	Sep-14
	Sep-15
	100%
	Ericsson
	33.203, 33.328
	SP-140630

	690037
	(IETF) Session Traversal Utilities for NAT (STUN) Extension for Third Party Authorization (draft-ietf-tram-turn-third-party-authz)
	eWebRTCi
	2
	S3-IET
	Sep-14
	Aug-15
	100%
	Alcatel-Lucent
	draft-ietf-tram-turn-third-party-authz; 7/3/16: 10%->100
	SP-150474

	690012
	Stage 3 for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	2
	ct
	Sep-15
	Mar-16
	84%
	China Mobile, Song Yue
	
	CP-150767

	690015
	CT1 aspects 3 for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	3
	C1
	Sep-15
	Dec-15
	100%
	China Mobile, Song Yue
	24.371, 24.229
	CP-150767

	690029
	CT3 aspects for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	3
	C3
	Sep-15
	Mar-16
	100%
	China Mobile, Song Yue
	 29.214
	CP-150767

	690016
	CT4 aspects for Enhancements to WebRTC interoperability
	eWebRTCi-CT
	3
	C4
	Sep-15
	Mar-16
	100%
	China Mobile, Song Yue
	29.228, 23.334, 29.334, 23.008
	CP-150767

	710039
	(IETF) SDP-based Data Channel Negotiation (draft-ietf-mmusic-data-channel-sdpneg)
	eWebRTCi-CT
	3
	C1-IETF, SA4-IETF
	Dec-15
	Mar-16
	75%
	Ericsson
	24.371, 24.229
	

	710040
	(IETF) MSRP over Data Channels (draft-ietf-mmusic-msrp-usage-data-channel)
	eWebRTCi-CT
	3
	C1-IETF
	Dec-15
	Mar-16
	75%
	Ericsson
	24.371, 24.229, 26.223
	

	710041
	(IETF) A Language for Rules Describing JSON Content (draft-newton-json-content-rules)
	eWebRTCi-CT
	3
	C3-IETF
	Dec-15
	Mar-16
	25%
	Ericsson
	24.371, 24.229, 26.223
	

	630016
	Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks
	CSPS_Coord
	1
	S2
	Mar-14
	May-16
	99%
	Ericsson
	Stage 2
	SP-140168

	630116
	TR on Stage 2 for Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks
	CSPS_Coord-SA2TR
	2
	S2
	Mar-14
	Sep-14
	100%
	Ericsson
	New TR 23.704
	SP-140168

	630216
	Stage 2 for Improvements to CS/PS coordination in UTRAN/GERAN Shared Networks
	CSPS_Coord-SA2
	2
	S2
	Mar-14
	Dec-14
	100%
	Ericsson
	23.216, 23.251, 23.272
	SP-140168

	650100
	RAN aspects for improvements to CS/PS coordination in GERAN Shared Networks
	CSPS_Coord_GERAN
	2
	G2
	Mar-15
	May-16
	100%
	Nicklas Johansson, Ericsson LM
	48.008, 48.018
	GP-150225

	640040
	Enhancements to Proximity-based Services
	eProSe
	1
	S1, S2, S3
	Jun-14
	Mar-16
	100%
	Qualcomm
	Stage 1/2
	SP-140386

	640140
	Stage 1 for Enhancements to Proximity-based Services
	eProSe-SA1
	2
	S1
	Jun-14
	Sep-14
	100%
	Qualcomm
	22.115, 22.278
	SP-140386

	640041
	Stage 2 for Enhancements to Proximity-based Services - Extensions
	eProSe-Ext-SA2
	2
	S2
	Jun-14
	Sep-15
	100%
	Qualcomm
	23.303, TBD
	SP-150028

	640141
	TR on Stage 2 for Enhancements to Proximity-based Services - Extensions
	eProSe-Ext-SA2TR
	2
	S2
	Jun-14
	Mar-15
	100%
	Qualcomm
	New TR 23.713
	SP-150028

	650023
	Security for Enhancements to Proximity-based Services - Extensions
	eProSe-Ext-SA3
	2
	S3
	Sep-14
	Mar-16
	100%
	Qualcomm
	33.303
	SP-150028

	680006
	CT aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	2
	C1
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	23.122, 24.301, 24.333, 24.334
	CP-150370

	680007
	CT1 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	C1
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	29.343
	CP-150370

	680008
	CT3 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	C3
	Jun-15
	Dec-15
	100%
	Lena Chaponniere
	23.003, 23.008, 29.272, 29.344, 29.345
	CP-150370

	680009
	CT4 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	C4
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	31.102, 31.111
	CP-150370

	680010
	CT6 aspects of enhancements to Proximity-based
	eProSe-Ext-CT
	3
	C6
	Jun-15
	Mar-16
	100%
	Lena Chaponniere
	31.102, 31.111
	CP-150370

	640045
	voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD
	1
	S1, S2, C4, C1, C3
	Jun-14
	Dec-14
	100%
	Alcatel-Lucent
	Stage 1/2
	SP-140394

	640145
	Stage 1 for voice over E-UTRAN Paging Policy Differentiation
	voE_UTRA-N_PPD-SA1
	2
	S1
	Jun-14
	Jun-14
	100%
	Alcatel-Lucent
	22.228, 22.278
	SP-140394

	640245
	Stage 2 for voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-SA2
	2
	S2
	Jun-14
	Dec-14
	100%
	Alcatel-Lucent
	23.228, 23.401
	SP-140394

	650003
	CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	2
	C4, C1, C3
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	Stage 3
	CP-140491

	650103
	CT4 part of CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	3
	C4
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	29.274, 29.281
	CP-140491

	650203
	CT1 part of CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	3
	C1
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	24.229
	CP-140491

	650303
	CT3 part of CT aspects of voice over E-UTRAN Paging Policy Differentiation
	voE_UTRAN_PPD-CT
	3
	C3
	Sep-14
	Dec-14
	100%
	Alcatel-Lucent
	29.061
	CP-140491

	640047
	IP Flow Mobility support for S2a and S2b Interfaces
	NBIFOM
	1
	S2
	Jun-14
	Jun-16
	99%
	Tricci So, ZTE
	Stage 2
	SP-150250

	640147
	TR for IP Flow Mobility support for S2a and S2b Interfaces
	NBIFOM-SA2TR
	2
	S2
	Jun-14
	Mar-15
	100%
	Tricci So, ZTE
	New TR 23.861
	SP-140279

	640247
	Stage 2 for IP Flow Mobility support for S2a and S2b Interfaces
	NBIFOM-SA2
	2
	S2
	Jun-14
	Sep-15
	100%
	Tricci So, ZTE
	23.402, New TS 23.203
	SP-150250

	690043
	Charging Aspects of IP Flow Mobility support for S2a and S2b Interfaces (NBIFOM) 
	NBIFOM-CH
	2
	S5
	Sep-15
	Jun-16
	100%
	GUO Wenjie, ZTE
	32.251, 32.298, 32.299
	SP-150406

	680019
	CT aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	2
	C1
	Jun-15
	Mar-16
	100%
	Xingyue(Joy) Zhou, ZTECorporation
	24.161
	CP-150874

	680020
	CT1 aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	3
	C1
	Jun-15
	Mar-16
	100%
	Xingyue(Joy) Zhou, ZTECorporation. ES in 641
	24.301, 24.302, 24.244, 24.008
	CP-150874

	680021
	CT3 aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	3
	C3
	Jun-15
	Mar-16
	100%
	680001Xingyue(Joy) Zhou, ZTECorporation. ES in 641
	29.212, 29.213, 29.214, 29.215
	CP-150874

	680022
	CT4 aspects of IP Flow Mobility support for S2a and S2b Interfaces 
	NBIFOM-CT
	3
	C4
	Jun-15
	Dec-15
	100%
	Xingyue(Joy) Zhou, ZTECorporation
	29.274, 23.008
	CP-150874

	640053
	Double Resource Reuse for Multiple Media Sessions
	DRuMS
	1
	S2
	Mar-14
	Mar-15
	100%
	Ericsson
	Stage 2
	SP-140393

	640153
	Stage 2 for Double Resource Reuse for Multiple Media Sessions
	DRuMS-SA2
	2
	S2
	Mar-14
	Mar-15
	100%
	Ericsson
	23.203, 23.228
	SP-140393

	660019
	CT aspects of Double Resource Reuse for Multiple Media Sessions
	DRuMS-CT
	2
	C3
	Dec-14
	Mar-15
	100%
	Ericsson
	24.229, 24.615, 24.610, 24.605, 29.212, 29.213, 29.214, 29.215
	CP-140926

	660047
	CT1 aspects of Double Resource Reuse for Multiple Media Sessions
	DRuMS-CT
	3
	C1
	Dec-14
	Mar-15
	100%
	Ericsson
	24.229, 24.615, 24.610, 24.605
	CP-140926

	660048
	CT3 aspects of Double Resource Reuse for Multiple Media Sessions
	DRuMS-CT
	3
	C3
	Dec-14
	Mar-15
	100%
	Ericsson
	29.212, 29.213, 29.214, 29.215
	CP-140926

	620062
	Security Assurance Specification for 3GPP network products
	SCAS
	1
	S3
	Dec-13
	Jun-16
	87%
	NTT DOCOMO
	33.199; 33.926, 33.117; 33.250
	SP-150292

	620162
	STOPPED - TR on Pilot development of Security Assurance Specification for MME network product class
	SCAS-SA3Pil_TR
	2
	S3
	Dec-13
	Dec-14
	100%
	NTT DOCOMO
	New TR 33.806
	SP-130718

	620262
	Security Assurance Specification for 3GPP network product classes
	SCAS-SA3
	2
	S3
	Dec-13
	Mar-16
	75%
	China Mobile
	New TS 33.116, 33.117; 33.250
	SP-150716

	620362
	TR on Security Assurance scheme for 3GPP network products
	SCAS-SA3TR
	2
	S3
	Dec-13
	Jun-16
	92%
	NTT DOCOMO
	New TR 33.916
	SP-150716

	640056
	Lawful Interception in the 3GPP Rel-13
	LI13
	1
	S3
	Jun-14
	Mar-16
	20%
	PIDS, Alcatel-Lucent
	33.106, 33.107, 33.108
	SP-160043

	640058
	Video enhancements by Region-Of-Interest information signalling
	ROI
	1
	S4
	Jun-14
	Dec-15
	100%
	Intel
	26.114
	SP-140219

	680031
	SA4 aspects of Video enhancements by Region-Of-Interest information signalling
	ROI
	2
	S4
	Jun-14
	Sep-15
	100%
	Intel
	26.114
	SP-140219

	680017
	CT Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	2
	C4
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	
	CP-150425

	680032
	CT1 Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	3
	C1
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	24.229
	CP-150425

	680033
	CT3 Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	3
	C3
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	29.162
	CP-150425

	680034
	CT4 Aspects of Video Enhancements by Region-Of-Interest information signalling
	ROI-CT
	3
	C4
	Jun-15
	Dec-15
	100%
	Vivek Gupta, Intel
	23.334, 29.334, 29.238
	CP-150425

	650026
	TV video profile
	TVProf
	1
	S4
	Sep-14
	Mar-16
	100%
	Orange
	-
	SP-140481

	650126
	TR on TV video profile
	TVProf-SA4TR
	2
	S4
	Sep-14
	Mar-16
	100%
	Orange
	New TR 26.9xy. ES in SP-150650
	SP-140481

	650226
	Specification on TV video profile
	TVProf-SA4
	2
	S4
	Sep-14
	Mar-16
	100%
	Orange
	26.234, 26.244, 26.346, 26.247, New TS 26.xyz. ES in SP-150650
	SP-140481

	650027
	Enhanced LTE UE Delay test methods and requirements
	E_LTE_UED
	1
	S4
	Sep-14
	Jun-16
	100%
	Orange
	26.131, 26.132
	SP-140482

	650029
	HTML5 Presentation Layer
	HTML5
	1
	S4
	Sep-14
	Dec-15
	100%
	Samsung
	26.140, 26.234, 26.247, 26.346, New TS 26.xyz
	SP-140484

	650030
	Support of EVS in 3G Circuit-Switched networks
	EVSoCS
	1
	S4, C4, C1, C3, R1, R2, R3
	Sep-14
	Mar-16
	100%
	Qualcomm
	26.103, 28.062, New TS 26.454; New TS 26.453
	SP-140485

	670016
	SA4 aspects of EVS in 3G Circuit-Switched networks
	EVSoCS-S4
	2
	S4
	Sep-14
	Mar-16
	100%
	Qualcomm
	26.103, 28.062, New TS 26.454; New TS 26.453
	SP-140485

	670002
	CT aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	2
	C4, C1, C3
	Mar-15
	Mar-16
	100%
	Qualcomm, Lena Chaponniere
	
	CP-150200

	670017
	CT1 aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	3
	C1
	Mar-15
	Dec-15
	100%
	Qualcomm, Lena Chaponniere
	24.008
	CP-150200

	670018
	CT3 aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	3
	C3
	Mar-15
	Mar-16
	100%
	Qualcomm, Lena Chaponniere
	29.163, 29.414, 29.415
	CP-150200

	670019
	CT4 aspects of EVS in 3G Circuit-Switched Networks
	EVSoCS-CT
	3
	C4
	Mar-15
	Mar-16
	100%
	Qualcomm, Lena Chaponniere
	23.153, 23.334, 29.002, 29.231, 29.232, 29.332, 29.334
	CP-150200

	660073
	Support of EVS over UTRAN CS
	EVSoCS_UTRAN
	2
	R2, R1, R3
	Jun-15
	Dec-15
	100%
	Qualcomm
	
	RP-142282

	660173
	Core part: Support of EVS over UTRAN CS
	EVSoCS_UTRAN-Core
	3
	R2, R1, R3
	Jun-15
	Dec-15
	100%
	Francesco Pica - Qualcomm Incorporated 
	
	RP-142282

	650031
	Enhanced DASH (Dynamic Adaptive Streaming over HTTP in 3GPP)
	eDASH
	1
	S4
	Sep-14
	Dec-15
	100%
	Qualcomm, Huawei
	26.233, 26.234, 26.244, 26.247, 26.938, TS 26.346, TR 26.946
	SP-150448

	650032
	QoS End-to-end Multimedia Telephony Service for IMS (MTSI) extensions (Stage 3)
	QOSE2EMTSI
	1
	S4, C3, C1, C4
	Mar-13
	Mar-16
	100%
	Ericsson
	-
	SP-140601

	620068
	TR on improved end-to-end QoS handling for MTSI
	QOSE2EMTSI
	2
	S4
	Dec-13
	Mar-16
	100%
	Ericsson
	new TR 26.924
	SP-140601

	650132
	SA4 part of QoS End-to-end Multimedia Telephony Service for IMS (MTSI) extensions (Stage 3)
	QOSE2EMTSI
	2
	S4
	Mar-13
	Mar-16
	100%
	Ericsson
	26.114
	SP-140601

	660043
	CT Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	2
	C3, C1, C4
	Nov-14
	Mar-16
	100%
	Ericsson
	
	CP-140925

	660044
	CT3 Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	3
	C3
	Nov-14
	Mar-16
	100%
	Ericsson
	29.162, 29.163, 29.213, 29.214
	CP-140925

	660045
	CT1 Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	3
	C1
	Nov-14
	Mar-16
	100%
	Ericsson
	24.229
	CP-140925

	660046
	CT4 Aspects of QoS End-to-End MTSI Extensions
	QOSE2EMTSI-CT
	3
	C4
	Nov-14
	Mar-16
	100%
	Ericsson
	23.333, 23.334, 29.238, 29.332, 29.333, 29.334
	CP-140925

	660050
	MTSI Extension on Multi-stream Multiparty
	MMCMH
	1
	S4
	Dec-14
	Mar-16
	83%
	Tomas Frankkila, Ericsson LM
	26.114, New TR 26.980
	SP-150660

	710042
	Codec aspects for MMCMH
	MMCMH
	2
	S4
	Dec-14
	Dec-15
	100%
	Tomas Frankkila, Ericsson LM
	26.114, New TR 26.980
	SP-150660

	710043
	(IETF) RTP Stream Pause and Resume (RFC 7728)
	MMCMH
	2
	S4-IETF
	Dec-15
	Mar-16
	100%
	Ericsson
	(IETF) RTP Stream Pause and Resume (RFC 7728)
	SP-150660

	720062
	(IETF) draft-ietf-mmusic-sdp-simulcast 
	MMCMH
	2
	S4-IETF
	Dec-15
	Mar-16
	0%
	
	
	

	660051
	Video Telephony Robustness Improvements Extensions
	VTRI_EXT
	1
	S4
	Dec-14
	Sep-15
	70%
	Muhammed Coban, Qualcomm Incorporated
	26.922 (new), 26.114
	SP-140739

	660151
	TR on Video Telephony Robustness Improvements
	VTRI_EXT
	2
	S4
	Dec-14
	Sep-15
	100%
	Muhammed Coban, Qualcomm Incorporated
	26.922 (new), 26.114
	SP-140739

	660251
	Specification on Video Telephony Robustness Improvements
	VTRI_EXT
	2
	S4
	Dec-14
	Sep-15
	100%
	Muhammed Coban, Qualcomm Incorporated
	26.922 (new), 26.114
	SP-140739

	690038
	(IETF) RTP Payload Format for Non-Interleaved and Interleaved Parity Forward Error Correction (FEC) (draft-ietf-payload-flexible-fec-scheme)
	VTRI_EXT
	2
	S4-IETF
	Dec-14
	Sep-15
	10%
	Muhammed Coban, Qualcomm Incorporated
	26.114, draft-ietf-payload-flexible-fec-scheme
	SP-15047

	660052
	Acoustic Test methods and Performance Objectives for Speakerphone Performance in Noisy Environments
	ATeMPO_SPINE
	1
	S4
	Dec-14
	Mar-16
	100%
	Andre Schevciw, Qualcomm Incorporated; Scott Isabelle, Audience Inc.
	26.131, 26.132
	SP-140740

	630010
	Rel-13 Operations, Administration, Maintenance and Provisioning (OAM&P)
	OAM13
	1
	S5
	Jun-12
	Mar-16
	100%
	-
	28.683
	SP-150305

	560132
	Enhanced Network Management (NM) centralized Coverage and Capacity Optimization
	SON-NM-CCO
	2
	S5
	Sep-14
	Dec-15
	100%
	Ericsson
	28.627, 28.628, 32.103, 32.422, 32.425, 32.442
	SP-140060

	560034
	Compliance of 3GPP SA5 specifications to the NGMN Top Operational Efficiency (OPE) Recommendations
	OAM-NGMN_OPE
	2
	S5
	Jun-12
	Mar-15
	100%
	Huawei
	-
	SP-140538

	560134
	TR on Compliance of 3GPP SA5 specifications to the NGMN Top Operational Efficiency (OPE) Recommendations
	OAM-NGMN_OPE
	3
	S5
	Jun-12
	Mar-15
	100%
	Huawei
	New TR 32.838
	SP-140538

	560234
	TS work on Compliance of 3GPP SA5 specifications to the NGMN Top Operational Efficiency (OPE) Recommendations
	OAM-NGMN_OPE
	3
	S5
	Jun-12
	Mar-15
	100%
	Huawei
	32.101/2/3,32.111-1,32.111-2,32.111-6,32.15x,32.401,32.411,32.412,32.421,32.422,32.423,32.431,32.432,32.436,32.441,32.442,32.446,32.500,32.501,32.502,32.506,32.521,32.522,32.526,32.531,32.532,32.536,32.551,32.691,32.692,32.696,32.762
	SP-140538

	560235
	Converged management Performance Management Interface Definitions
	OAM-PMID
	2
	S5
	Jun-12
	Dec-15
	100%
	Huawei
	new TSs 32.863 
	SP-150678

	560036
	WLAN Management
	WLAN-OAM
	2
	S5
	Jun-12
	Jun-15
	100%
	Intel
	-
	SP-140535

	560136
	WLAN Network Resource Model for Type-2 interface
	WLAN-OAM-SA5
	3
	S5
	Jun-12
	Jun-15
	100%
	Intel
	new TS (28.680, 28.682), 28.681
	SP-140535

	560236
	WLAN measurements defined in IEEE and IETF WLAN performance measurements for use on Type-2 interface
	WLAN-OAM-SA5ietf
	3
	S5
	Jun-12
	Jun-15
	100%
	Intel
	new TS 28.403
	SP-140535

	600044
	Energy Efficiency related Performance Measurements
	OAM-PM_EE
	2
	S5
	Jun-13
	Mar-16
	100%
	Nokia Networks
	32.425
	SP-140612

	660055
	Multi-Broadcast Single Frequency Network (MBSFN) Minimization of Drive Tests (MDT) enhancement
	MBSFN_MDT
	2
	S5
	Dec-14
	Dec-14
	100%
	Padma Sudarsan (Alcatel-Lucent) 
	32.421, 32.422, 32.423, 32.441, 32.442, 32.446
	SP-140786

	641000
	Rel-13 Charging
	CH13
	1
	S5
	Jun-14
	Dec-15
	100%
	-
	-
	SP-150307

	640059
	Inter-PLMN PS domain online charging
	iPLMN-PS-OCH
	2
	S5
	Jun-14
	Dec-15
	100%
	Alcatel-Lucent
	Stage 2/3
	SP-140324

	640159
	TR on Inter-PLMN PS domain online charging
	iPLMN-PS-OCH
	3
	S5
	Jun-14
	Jun-15
	100%
	Alcatel-Lucent
	New TR 32.843
	SP-140324

	640259
	Specification of Inter-PLMN PS domain online charging
	iPLMN-PS-OCH
	3
	S5
	Jun-14
	Dec-15
	100%
	Alcatel-Lucent
	32.251, 32.299
	SP-140324

	660056
	ULI and release causes for charging enhancement for VoLTE
	ULRELC-CH
	2
	S5
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent, Maryse Gardella
	32.251, 32.260, 32.299, 32.298, 
	SP-140785

	670025
	Charging on enhancements for IMS Service Continuity
	CHeISC
	2
	S5
	Mar-15
	Sep-15
	100%
	Gerald Goermer
	32.260, 32.299, 32.298
	SP-150055

	680037
	Announcements for IMS Online Charging
	ANIMO
	2
	S5
	Jun-15
	Dec-15
	100%
	Amdocs, Naceur <dot> Lagha <at> Amdocs <dot> com
	32.260, 32.275, 32.299, 32.240, 32.281
	SP-150675

	680038
	Enhanced S2a Mobility Over Trusted WLAN access to EPC - Charging 
	eSaMOG-CH
	2
	S5
	Jun-15
	Sep-15
	100%
	Alcatel-Lucent, Maryse <dot> Gardella <at> Alcatel-Lucent <dot> com
	32.240, 32.251, 32.299, 32.298
	SP-150344

	610005
	Support of Real-time Transport Protocol (RTP) / Real-time Transport Control Protocol (RTCP) multiplexing (signalling) in IMS
	RTCP_MUX
	1
	C4, C1, C3
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	Stage 2/3
	CP-130436

	610105
	CT4 part of Support of RTP / RTCP multiplexing (signalling) in IMS
	RTCP_MUX
	2
	C4
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	23.334, 29.334
	CP-130436

	610205
	CT1 part of Support of RTP / RTCP multiplexing (signalling) in IMS
	RTCP_MUX
	2
	C1
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	24.229
	CP-130436

	610305
	CT3 part of Support of RTP / RTCP multiplexing (signalling) in IMS
	RTCP_MUX
	2
	C3
	Sep-13
	Dec-15
	100%
	Alcatel-Lucent
	29.213, 29.214
	CP-130436

	550017
	LTE in the 1670-1675 MHz Band for US (on hold till 12/2014)
	LTE_FDD_1670_US
	1
	R4, R2, R3
	Mar-12
	Jun-15
	8%
	LightSquared
	LTE
	RP-121397

	550117
	Core part: LTE in the 1670-1675 MHz Band for US (on hold till 12/2014)
	LTE_FDD_1670_US-Core
	2
	R4, R2, R3
	Aug-13
	Mar-15
	15%
	LightSquared
	25.101, 25.104, 25.113, 25.133, 25.306, 25.307, 25.331, 25.461, 25.466, 34.124, 36.101, 36.104, 36.113, 36.124, 36.133, 36.307, new TR 36.832
	RP-121397

	550217
	Perf. Part: LTE in the 1670-1675 MHz Band for US (on hold till 12/2014)
	LTE_FDD_1670_US-Perf
	2
	R4
	Mar-12
	Jun-15
	5%
	LightSquared
	25.133, 25.306, 25.307, 25.331, 25.461, 25.466, 34.124, 36.113, 36.124, 36.133, 36.141, 36.307
	RP-121397

	640019
	Enhanced Signalling for Inter-eNB Coordinated Multi-Point (CoMP) for LTE
	COMP_LTE_IeNB_sig
	1
	R3
	Jun-14
	Sep-15
	100%
	Samsung
	LTE
	RP-141032

	640119
	Core part: Enhanced Signalling for Inter-eNB Coordinated Multi-Point (CoMP) for LTE
	COMP_LTE_IeNB_sig-Core
	2
	R3
	Jun-14
	Sep-15
	100%
	Samsung
	36.300, 36.423
	RP-141032

	640036
	2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands)
	LTE_1980_2170_REG1
	1
	R4
	Jun-14
	Sep-16
	96%
	DISH Network
	LTE
	RP-141710

	640136
	Core part: 2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands)
	LTE_1980_2170_REG1-Core
	2
	R4
	Jun-14
	Dec-15
	100%
	DISH Network
	36.101, 36.104, 36.133, 36.141, 36.307, generic TR 36.853 (3 Band CA with 1UL), New TR 36.862 (Technical Report for 2 GHz Band in Region 1)
	RP-151732

	640236
	Perf. Part: 2GHz FDD LTE in Region 1 (1980-2010MHz and 2170-2200MHz Bands)
	LTE_1980_2170_REG1-Perf
	2
	R4
	Jun-14
	Dec-15
	100%
	DISH Network
	36.101, 36.104, 36.133, 36.141, 36.307, 36.862
	RP-151732

	710066
	UE Conformance Test Aspects - FDD LTE band 1980-2010 MHz and 2170-2200MHz (band 65) in Region1 and Region 3
	LTE_1980_2170_REG1_REG3-UEConTest
	2
	R5
	Mar-16
	Sep-16
	75%
	Dish Network
	
	RP-160774

	650034
	Self Organizing Networks (SON) for Active Antenna System (AAS) based deployments
	UTRA_LTE_SON_AAS
	1
	R3, G2
	Sep-14
	Jun-15
	100%
	Nokia Networks
	LTE
	RP-141624

	650134
	Core part: Self Organizing Networks (SON) for Active Antenna System (AAS) based deployments
	UTRA_LTE_SON_AAS-Core
	2
	R3
	Sep-14
	Jun-15
	100%
	Nokia Networks
	36.300, 36.423, 36.413, 25.413
	RP-141624

	660001
	Usage Monitoring Control PCC Extension
	eUMONC
	1
	S2
	Dec-14
	Jun-15
	100%
	CTBRI
	
	SP-140709

	660022
	Stage 2 of Usage Monitoring Control PCC Extension
	eUMONC-SA2
	2
	S2
	Dec-14
	Jun-15
	100%
	China Telecom, Jinyan Li
	23.203
	SP-140709

	660020
	CT3 Aspect of Usage Monitoring Control extension 
	eUMONC-CT3
	2
	C3
	Dec-14
	Mar-15
	100%
	ZTE
	29.212, 29.215
	CP-140927

	660030
	Enhanced P-CSCF discovery using signalling for access to EPC via WLAN
	ePCSCF_WLAN
	1
	C1
	Oct-14
	Mar-15
	100%
	Ericsson
	
	CP-140813

	660014
	CT1 aspects of Enhanced P-CSCF discovery using signalling for access to EPC via WLAN
	ePCSCF_WLAN
	2
	C1
	Dec-14
	Mar-15
	100%
	Ericsson
	24.229, 24.302
	CP-140813

	660023
	CT4 aspects of Enhanced P-CSCF discovery using signalling for access to EPC via WLAN
	ePCSCF_WLAN
	2
	C4
	Oct-14
	Mar-15
	100%
	Ericsson
	29.274, 29.275
	CP-140813

	660028
	P-CSCF Restoration Enhancements with WLAN
	PCSCF_RES_WLAN
	1
	C4
	Dec-14
	Dec-15
	100%
	Jean-Jacques Trottin, Alcatel-Lucent
	
	CP-150275

	660041
	CT1 aspects of P-CSCF Restoration Enhancements with WLAN
	PCSCF_RES_WLAN
	2
	C1
	Dec-14
	Dec-15
	100%
	Jean-Jacques Trottin, Alcatel-Lucent
	24.302, 24.229, 24.244, 24.008
	CP-150275

	660040
	CT4 aspects of P-CSCF Restoration Enhancements with WLAN
	PCSCF_RES_WLAN
	2
	C4
	Dec-14
	Dec-15
	100%
	Jean-Jacques Trottin, Alcatel-Lucent
	New 29.8xy, 23.380, 29.273, 29.274, 29.275, 23.008
	CP-150275

	680012
	Mobile Equipment Identity signalling over WLAN 
	MEI_WLAN
	1
	C4
	Jun-15
	Sep-15
	100%
	Bruno Landais, Alcatel-Lucent
	24.244, 24.302, 29.273, 29.274, 29.275, 23.008
	CP-150236

	680039
	CT1 aspects of Mobile Equipment Identity signalling over WLAN
	MEI_WLAN
	2
	C1
	Jun-15
	Sep-15
	100%
	Bruno Landais, Alcatel-Lucent
	24.244, 24.302
	CP-150236

	680040
	CT4 aspects of Mobile Equipment Identity signalling over WLAN
	MEI_WLAN
	2
	C4
	Jun-15
	Sep-15
	100%
	Bruno Landais, Alcatel-Lucent
	29.273, 29.274, 29.275, 23.008
	CP-150236

	680041
	Authentication Signalling Improvements for WLAN
	ASI_WLAN
	1
	C1
	Jun-15
	Mar-16
	100%
	Youyang Yu
	24.302, 24.244
	CP-150330

	660016
	Stage-3 SAE Protocol Development - Phase 4
	SAES4
	1
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	23.12, 24.008, 24.167, 24.229, 24.301, 24.302, 24.303, 24.304, 24.305, 24.312, 29.018, 29.118
	CP-140814

	670037
	SAE Protocol Development (Stage 3) - Phase 4
	SAES4
	2
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	
	CP-140814

	670038
	CS Fallback in EPS - Phase 4
	SAES4-CSFB
	2
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	
	CP-140814

	670039
	SAE for support for non-3GPP accesses - Phase 4
	SAES4-non3GPP
	2
	C1
	Dec-14
	Dec-15
	100%
	interdigital
	
	CP-140814

	660034
	Interworking solution for Called IN number and original called IN number ISUP parameters 
	INNB_IW
	1
	C1, C3
	Dec-14
	Mar-15
	74%
	Orange
	
	CP-140928

	660134
	Interworking solution for Called IN number and original called IN number ISUP parameters 
	INNB_IW
	2
	C1
	Dec-14
	Mar-15
	100%
	Orange
	24.229
	

	660036
	(IETF) CT1 part of Interworking solution for Called IN number and original called IN number ISUP parameters
	INNB_IW
	2
	C1-IETF
	Dec-14
	Mar-15
	0%
	Orange
	draft-mohali-dispatch-cause-for-service-number
	CP-140928

	660021
	CT3 aspects of Interworking solution for Called IN number and original called IN number ISUP parameters 
	INNB_IW
	2
	C3
	Dec-14
	Mar-15
	100%
	Orange
	
	CP-140928

	660042
	Warning Status Report in EPS
	WSR_EPS
	1
	C4
	Dec-14
	Sep-15
	100%
	one2many
	
	CP-150792

	660015
	CT1 aspects of Warning Status Report in EPS
	WSR_EPS
	2
	C1
	Dec-14
	Sep-15
	100%
	one2many
	New TR 23.712
	CP-150792

	660029
	CT4 aspects of Warning Status Report in EPS
	WSR_EPS
	2
	C4
	Dec-14
	Sep-15
	100%
	one2many
	
	CP-150792

	660026
	Shared Data Update for Multiple Subscriber
	SHARED_SubData_UPD
	1
	C4
	Dec-14
	Dec-14
	100%
	Huawei, Susan Shi
	29.328, 29.364
	CP-150013

	660017
	IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	1
	C1
	Dec-14
	Jun-17
	70%
	Alcatel-Lucent
	23.218, 24.998, 24.930
	CP-140815

	670096
	CT1 aspects of IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	2
	C1
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	CP-140815

	720059
	(IETF) CT1 aspects of IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	2
	C1
	Jun-16
	Jun-17
	10%
	Alcatel-Lucent
	draft-ietf-mmusic-dtls-sdp, draft-ietf-mmusic-4572-update
	CP-140815

	670097
	CT3 aspects of IMS Stage-3 IETF Protocol Alignment
	IMSProtoc7
	2
	C3
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	CP-140815

	670013
	Retry restriction for Improving System Efficiency
	RISE
	1
	C1
	Mar-15
	Dec-15
	100%
	Huawei, Lin Shu
	
	CP-150495

	670020
	H.248 Aspects of WebRTC Data Channel on IMS Access Gateway
	WebRTCH248DC
	1
	C4
	Mar-15
	Mar-16
	100%
	China Mobile, Xiaoning Du
	23.334
	CP-150185

	670001
	CT4 Aspect of H.248 Aspects of WebRTC Data Channel on IMS Access Gateway
	WebRTCH248DC
	2
	C4
	Mar-15
	Mar-16
	100%
	China Mobile, Xiaoning Du. ES in 639
	23.334
	CP-150185

	670021
	Continuation of the Overload Control for PCC based Diameter applications 
	cDOCME_PCC
	1
	C3
	Mar-15
	Dec-15
	100%
	ZTE, Zhou Xiaoyun
	29.212, 29.215, 29.219, 29.217
	CP-150194

	670026
	Review of dedicated 3GPP UICC features
	Red_UCe
	1
	C6
	Mar-15
	Dec-15
	100%
	Blackberry, Adrian Buckley
	31.102, 31.111, 31.121, 31.124
	CP-150152

	680014
	Controlling IMS Media Plane with SDP Capability
	SDPCN_IMS
	1
	C4
	Jun-15
	Mar-16
	100%
	Weiwei(Tommy) Yang, Huawei. ES in 640
	23.334, 29.334, 29.162, 29.238, 23.333, 29.333, 29.163, 29.332, 29.292, 29.232, 29.235
	CP-150238

	680042
	CT3 aspects of Controlling IMS Media Plane with SDP Capability
	SDPCN_IMS
	2
	C3
	Jun-15
	Mar-16
	100%
	Weiwei(Tommy) Yang, Huawei. ES in 640
	29.162, 29.163, 29.292, 29.235
	CP-150238

	680043
	CT4 aspects of Controlling IMS Media Plane with SDP Capability
	SDPCN_IMS
	2
	C4
	Jun-15
	Mar-16
	100%
	Weiwei(Tommy) Yang, Huawei. ES in 640
	23.334, 29.334, 29.238, 23.333, 29.333, 29.332, 29.232
	CP-150238

	640044
	(SA66: on hold) Co-ordinated packet data network gateway (P-GW) change for SIPTO
	CSIPTO
	1
	S1
	Jun-14
	Sep-14
	100%
	Intel
	22.101
	SP-140509

	660012
	Stage 1 for Co-ordinated packet data network gateway (P-GW) change for SIPTO
	CSIPTO-ST1
	2
	S1
	Jun-14
	Sep-14
	100%
	Intel
	22.101
	SP-140509

	640051
	Enhanced CS Fallback (CSFB)
	eCSFB
	1
	S2, S3
	Jun-14
	Mar-15
	100%
	China Unicom
	Stage 2
	SP-140579

	640151
	TR for Enhanced CS Fallback (CSFB)
	eCSFB
	2
	S2
	Jun-14
	Dec-14
	100%
	China Unicom
	New TR 23.772
	SP-140579

	640251
	Deleted - Stage 2 for Enhanced CS Fallback (CSFB)
	eCSFB
	2
	S2
	Mar-15
	Mar-15
	100%
	China Unicom
	23.272
	SP-140579

	650024
	Deleted - Security for Enhanced CS Fallback (CSFB)
	eCSFB
	2
	S3
	Sep-14
	Sep-14
	100%
	China Unicom
	
	SP-140579

	650025
	SRVCC Enhancements for Transcoding Avoidance
	SETA
	1
	S2
	Sep-14
	Jun-15
	100%
	Ericsson
	Stage 2
	SP-140436

	650125
	TR for SRVCC Enhancements for Transcoding Avoidance
	SETA-SA2TR
	2
	S2
	Sep-14
	Mar-15
	100%
	Ericsson
	New TR 23.7xy
	SP-140436

	650225
	Deleted - Stage 2 for SRVCC Enhancements for Transcoding Avoidance
	SETA-SA2
	2
	S2
	Jun-15
	Jun-15
	100%
	Ericsson
	23.216, 23.237
	SP-140436

	590030
	Base Station (BS) RF requirements for Active Antenna System (AAS)
	AAS_BS_LTE_UTRA
	1
	R4
	Mar-13
	Sep-16
	97%
	Huawei
	UTRA, LTE, GERAN
	RP-130373

	590130
	Core part: Base Station (BS) RF requirements for Active Antenna System (AAS)
	AAS_BS_LTE_UTRA-Core
	2
	R4
	Mar-13
	Mar-16
	100%
	Huawei
	New TS 37.142 (AAS BS Tx & Rx), New TR 37.842, 37.114, 37.145-1, 37.145-2
	RP-160188

	590230
	Perf. part: Base Station (BS) RF requirements for Active Antenna System (AAS)
	AAS_BS_LTE_UTRA-Perf
	2
	R4
	Mar-13
	Sep-16
	95%
	Huawei
	New TS 37.1xy (AAS BS conformance testing)
	RP-160188

	580037
	LTE UE Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) and UTRA Hand Phantom related UE TRP and TRS Requirements
	LTE_UTRA_TRP_TRS
	1
	R4, R5
	Dec-12
	Dec-16
	60%
	Nokia
	UTRA, LTE
	RP-130703

	630011
	Test part: LTE UE TRP and TRS and UTRA Hand Phantom
	LTE_UTRA_TRP_TRS-UEConTest
	2
	R5
	Mar-14
	Sep-16
	75%
	ZTE
	New TS 37.544 
	RP-150070

	660074
	Enhanced LTE Device to Device Proximity Services
	LTE_eD2D_Prox
	1
	R2
	Dec-14
	Sep-16
	89%
	Qualcomm
	
	RP-142311

	660174
	Core part: Enhanced LTE Device to Device Proximity Services
	LTE_eD2D_Prox-Core
	2
	R2, R1, R3
	Aug-15
	Mar-16
	100%
	Qualcomm Incorporated, Shailesh Patil
	
	RP-150441

	660274
	Perf. part: Enhanced LTE Device to Device Proximity Services
	LTE_eD2D_Prox-Perf
	2
	R4
	Dec-14
	Sep-16
	85%
	Qualcomm
	
	RP-150441

	660076
	Radiated requirements for the verification of multi-antenna reception performance of UEs
	UTRA_LTE_MIMO_OTA
	1
	R4
	Dec-14
	Mar-16
	100%
	Intel
	
	RP-142221

	660176
	Core part: Radiated requirements for the verification of multi-antenna reception performance of UEs
	UTRA_LTE_MIMO_OTA-Core
	2
	R4
	Dec-14
	Mar-16
	100%
	Intel
	
	RP-160344

	660077
	UE core requirements for uplink 64 QAM
	LTE_UL64QAM
	1
	R4
	Dec-14
	Sep-15
	100%
	Huawei
	
	RP-142222

	660177
	Core part: UE core requirements for uplink 64 QAM
	LTE_UL64QAM-Core
	2
	R4
	Dec-14
	Sep-15
	100%
	Huawei
	
	RP-150691

	680069
	UE Conformance Test Aspects - Core Requirements for Uplink 64QAM for E-UTRA
	LTE_UL64QAM-UEConTest
	1
	R5
	Jun-15
	Dec-15
	100%
	CMCC
	
	RP-150812

	660078
	Performance requirements of MMSE-IRC receiver for LTE BS
	LTE_MMSE_IRC_BS
	1
	R4
	Dec-14
	Jun-16
	100%
	China Telecom
	
	RP-142223

	660278
	Perf. part: Performance requirements of MMSE-IRC receiver for LTE BS
	LTE_MMSE_IRC_BS-Perf
	2
	R4
	Dec-14
	Jun-16
	100%
	China Telecom
	
	RP-150206

	660079
	CRS Interference Mitigation for LTE Homogenous Deployments
	LTE_CRSIM
	1
	R4
	Dec-14
	Mar-16
	100%
	Ericsson
	
	RP-142263

	660279
	Perf. part: CRS Interference Mitigation for LTE Homogenous Deployments
	LTE_CRSIM-Perf
	2
	R4
	Dec-14
	Mar-16
	100%
	Ericsson
	
	RP-142263

	670055
	Dual Connectivity enhancements for LTE
	LTE_dualC_enh
	1
	R2
	Mar-15
	Jun-16
	100%
	NTT DOCOMO
	
	RP-150490

	670155
	Core part: Dual Connectivity enhancements for LTE
	LTE_dualC_enh-Core
	2
	R2
	Mar-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151739

	670255
	Perf. part: Dual Connectivity enhancements for LTE
	LTE_dualC_enh-Perf
	2
	R4
	Mar-15
	Jun-16
	100%
	NTT DOCOMO
	
	RP-151739

	670056
	Multicarrier Load Distribution of UEs in LTE
	LTE_MC_load
	1
	R2
	Mar-15
	Sep-16
	93%
	ZTE
	
	RP-150491

	670156
	Core part: Multicarrier Load Distribution of UEs in LTE
	LTE_MC_load-Core
	2
	R2
	Mar-15
	Dec-15
	100%
	ZTE
	
	RP-152181

	670256
	Perf. part: Multicarrier Load Distribution of UEs in LTE
	LTE_MC_load-Perf
	2
	R4
	Mar-15
	Sep-16
	90%
	ZTE
	
	RP-152181

	670058
	LTE-WLAN Radio Level Integration and Interworking Enhancement
	LTE_WLAN_radio
	1
	R2
	Mar-15
	Mar-17
	68%
	Intel
	
	RP-150510

	670158
	Core part: LTE-WLAN Radio Level Integration and Interworking Enhancement
	LTE_WLAN_radio-Core
	2
	R2
	Mar-15
	Mar-16
	100%
	Intel
	36.461, 36.462, 36.463, 36.464, 36.465, 36.622, 36.623, 36.624, 36.625, 36.360
	RP-160521

	670258
	Perf. part: LTE-WLAN Radio Level Integration and Interworking Enhancement
	LTE_WLAN_radio-Perf
	2
	R4
	Mar-15
	Mar-16
	100%
	Intel
	
	RP-160521

	710070
	UE Conformance Test Aspects - WLAN/3GPP Radio Level Integration and Interworking Enhancement Interworking
	LTE_WLAN_radio-UEConTest
	2
	R5
	Mar-16
	Mar-17
	5%
	Intel
	
	RP-160404

	670060
	 RAN aspects for improvements to CS/PS coordination in UTRAN Shared Network
	CSPS_Coord-UTRA
	1
	R3
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150500

	670160
	Core part: RAN aspects for improvements to CS/PS coordination in UTRAN Shared Network
	CSPS_Coord-UTRA-Core
	2
	R3
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150500

	670061
	LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL
	1
	R4
	Jan-00
	Dec-16
	87%
	Ericsson
	
	RP-150427

	670161
	Core part: LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL-Core
	2
	R4
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150427

	670261
	Perf. part: LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL-Perf
	2
	R4
	Jan-00
	Sep-16
	90%
	Ericsson
	
	RP-161237

	700066
	UE Conformance Test Aspects - LTE DL 4 Rx antenna ports
	LTE_4Rx_AP_DL-UEConTest
	2
	R5
	Dec-15
	Dec-16
	25%
	Ericsson
	
	RP-160078

	670062
	 AWS-Extension Band for LTE
	LTE_AWS_EXT
	1
	R4
	Mar-15
	Sep-16
	88%
	Ericsson
	
	RP-150428

	670162
	Core part: AWS-Extension Band for LTE
	LTE_AWS_EXT-Core
	2
	R4
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150800

	670262
	Perf. part: AWS-Extension Band for LTE
	LTE_AWS_EXT-Perf
	2
	R4
	Mar-15
	Dec-15
	100%
	Ericsson
	
	RP-150800

	700068
	UE Conformance Test Aspects - AWS-Extension Band for LTE (Band 66)
	LTE_AWS_EXT-UEConTest
	2
	R5
	Dec-15
	Sep-16
	65%
	Ericsson
	
	RP-160080

	670063
	 Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	LTE_CA_B5_B7_BWset
	1
	R4
	Mar-15
	Jun-15
	100%
	Nokia Networks
	
	RP-150171

	670163
	Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	LTE_CA_B5_B7_BWset-Core
	2
	R4
	Mar-15
	Jun-15
	100%
	Nokia Networks
	
	RP-150602

	670263
	Perf. part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	LTE_CA_B5_B7_BWset-Perf
	2
	R4
	Mar-15
	Jun-15
	100%
	Nokia Networks
	
	RP-150602

	670064
	 Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5_BWset
	1
	R4
	Mar-15
	Jun-15
	100%
	Samsung
	
	RP-150425

	670164
	Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5_BWset-Core
	2
	R4
	Mar-15
	Jun-15
	100%
	Samsung
	
	RP-150425

	670264
	Perf. part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 5
	LTE_CA_B3_B5_BWset-Perf
	2
	R4
	Mar-15
	Jun-15
	100%
	Samsung
	
	RP-150425

	670054
	Multiflow Enhancements for UTRA
	HSDPA_MFTX_enh
	1
	R2
	Mar-15
	Sep-15
	100%
	Nokia
	
	RP-150288

	670154
	Core part: Multiflow Enhancements for UTRA
	HSDPA_MFTX_enh-Core
	2
	R2
	Mar-15
	Sep-15
	100%
	Nokia
	
	RP-151021

	680044
	Message interworking during PS to CS SRVCC 
	mSRVCC
	1
	C1
	Jun-15
	Sep-15
	100%
	Ivo Sedlacek, Ericsson
	
	CP-150401

	680045
	CT1 aspects of Message interworking during PS to CS SRVCC 
	mSRVCC
	2
	C1
	Jun-15
	Sep-15
	100%
	Ivo Sedlacek, Ericsson
	24.237, 24.292
	CP-150401

	680046
	CT3 aspects of Message interworking during PS to CS SRVCC 
	mSRVCC
	2
	C3
	Jun-15
	Sep-15
	100%
	Ivo Sedlacek, Ericsson
	29.292
	CP-150401

	690008
	Support of Emergency services over WLAN ? phase 1
	SEW1
	1
	S2
	Jun-15
	Mar-16
	100%
	Laurent thiebaut
	TS 23.402, TS 23.167, TS 23.271, TS 23.203, TS 23.228
	SP-150253

	680051
	Stage 2 of Support of Emergency services over WLAN - phase 1
	SEW1
	2
	S2
	Jun-15
	Sep-15
	100%
	Laurent thiebaut
	TS 23.402, TS 23.167, TS 23.271, TS 23.203, TS 23.228
	SP-150253

	690009
	CT aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	2
	ct
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	
	CP-150579

	690022
	CT1 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	C1
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	24.302, 24.229
	CP-150579

	690025
	CT3 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	C3
	Sep-15
	Dec-15
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	29.212, 29.214
	CP-150579

	690023
	CT4 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	C4
	Sep-15
	Dec-15
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	23.003, 23.008, 29.273, 29.274
	CP-150579

	690036
	CT6 aspects of Support of Emergency services over WLAN ? phase 1
	SEW1-CT
	3
	C6
	Sep-15
	Dec-15
	100%
	Alcatel-Lucent, Jennifer Liu (CT1)
	31.102
	CP-150579

	660009
	MBMS Enhancements
	MBMS_enh
	1
	S2
	Dec-14
	Dec-15
	100%
	Nokia Networks, Curt Wong
	
	SP-150516

	660010
	MBMS Enhancements TR Phase
	FS_MBMS_enh_TR
	2
	S2
	Dec-14
	Sep-15
	100%
	Nokia Networks, Curt Wong
	TR 23.8xy
	SP-150516

	690046
	MBMS Enhancements
	MBMS_enh_St2
	2
	S2
	Aug-15
	Sep-15
	100%
	Nokia Networks, Curt Wong
	TS 23.246, TS 23.468
	SP-150520

	700006
	CT aspects of MBMS Enhancements
	MBMS_enh-CT
	2
	C3
	Nov-15
	Dec-15
	100%
	Nokia Networks, Thomas Belling
	
	CP-150798

	700035
	CT3 aspects of MBMS enhancements
	MBMS_enh-CT
	3
	C3
	Nov-15
	Dec-15
	100%
	Nokia Networks, Thomas Belling
	29.061, 29.468
	CP-150798

	700007
	CT4 aspects of MBMS enhancements
	MBMS_enh-CT
	3
	C4
	Nov-15
	Dec-15
	100%
	Nokia Networks, Thomas Belling
	29.274, 23.008, 29.230
	CP-150798

	660011
	Deleted (not approved) - MBMS Enhancements - Stage 2
	MBMS_enh_TS
	2
	S2
	Mar-15
	Mar-15
	100%
	Rainer Liebhart
	TS 23.246, TS 23.468
	SP-140883

	690002
	EPC Signalling Improvements for race scenarios
	EPC_SIG_RACE
	1
	C4
	Sep-15
	Mar-16
	100%
	Huawei, Peter Schmitt
	
	CP-150424

	690026
	CT3 aspects for EPC Signalling Improvements for race scenarios
	EPC_SIG_RACE
	2
	C3
	Sep-15
	Mar-16
	100%
	Huawei, Peter Schmitt
	29.212, 29.213
	CP-150424

	690027
	CT4 aspects for EPC Signalling Improvements for race scenarios
	EPC_SIG_RACE
	2
	C4
	Sep-15
	Dec-15
	100%
	Huawei, Peter Schmitt
	29.274, 29.274, 29.275, 29.282, 29.273, 29.230, 23.008, 29.273
	CP-150424

	700008
	Diameter Message Priority
	DiaPri
	1
	C4
	Nov-15
	Jun-16
	94%
	Alcatel-Lucent, Jean-Jacques Trottin
	
	CP-150613

	700009
	CT3 aspects of DiaPri
	DiaPri
	2
	C3
	Nov-15
	Mar-16
	100%
	Intel, Vivek Gupta
	29.153, 29.154, 29.201, 29.212, 29.213, 29.214, 29.215, 29.217, 29.219
	CP-150613

	700010
	CT4 aspects of DiaPri
	DiaPri
	2
	C4
	Nov-15
	Mar-16
	100%
	Alcatel-Lucent, Jean-Jacques Trottin
	29.228, 29.229, 29.272, 29.273, 29.328, 29.329, 29.336, 29.337, 29.338, 29.344, 29.345
	CP-150613

	710044
	(IETF) Diameter Routing Message Priority (draft-ietf-dime-
	DiaPri
	2
	C4-IETF
	Dec-15
	Jun-16
	85%
	Alcatel-Lucent, Jean-Jacques Trottin
	29.227, 29.272, 29.273, 29.229
	7/3/16: introduced by IETF inputs

	680059
	 Downlink TPC Enhancements for UMTS
	UTRA_EDL_TPC
	1
	R1
	Jun-15
	Mar-16
	100%
	Huawei
	
	RP-151044

	680159
	Core part: Downlink TPC Enhancements for UMTS
	UTRA_EDL_TPC-Core
	2
	R1, R2, R3
	Oct-15
	Dec-15
	100%
	Huawei
	
	RP-151880

	680259
	Perf. part: Downlink TPC Enhancements for UMTS
	UTRA_EDL_TPC-Perf
	2
	R4
	Jun-15
	Mar-16
	100%
	Huawei
	
	RP-151880

	680060
	 Licensed-Assisted Access using LTE
	LTE_LAA
	1
	R1
	Jun-15
	Dec-16
	44%
	Ericsson
	
	RP-151045

	680160
	Core part: Licensed-Assisted Access using LTE
	LTE_LAA-Core
	2
	R1
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151045

	680260
	Perf. part: Licensed-Assisted Access using LTE
	LTE_LAA-Perf
	2
	R4
	Jun-15
	Dec-16
	50%
	Ericsson
	
	RP-151045

	700067
	UE Conformance Test Aspects - Licensed-Assisted Access using LTE
	LTE_LAA-UEConTest
	2
	R5
	Dec-15
	Dec-16
	8%
	Motorola Mobility
	
	RP-151766

	680061
	 Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	LTE_EBF_FDMIMO
	1
	R1
	Jun-15
	Sep-16
	79%
	Samsung
	
	RP-151085

	680161
	Core part: Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	LTE_EBF_FDMIMO-Core
	2
	R1
	Jun-15
	Dec-15
	100%
	Samsung
	
	RP-151085

	680261
	Perf. part: Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	LTE_EBF_FDMIMO-Perf
	2
	R4
	Jun-15
	Sep-16
	70%
	Samsung
	
	RP-151085

	680062
	 L2/L3 Downlink enhancements for UMTS
	UTRA_EDL_L23
	1
	R2
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151043

	680162
	Core part: L2/L3 Downlink enhancements for UMTS
	UTRA_EDL_L23-Core
	2
	R2
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-152184

	680064
	 Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM
	1
	R2
	Jun-15
	Dec-16
	74%
	Huawei
	
	RP-151110

	680164
	Core part: Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM-Core
	2
	R2
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151110

	680264
	Perf. part: Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM-Perf
	2
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151110

	710069
	UE Conformance Test Aspects - Support of single-cell point-to-multipoint transmission in LTE
	LTE_SC_PTM-UEConTest
	2
	R5
	Mar-16
	Dec-16
	40%
	Huawei
	
	RP-160308

	680065
	 Extension of Dual Connectivity in E-UTRAN
	LTE_dualC_ext
	1
	R3
	Jun-15
	Dec-15
	100%
	Samsung
	
	RP-151008

	680165
	Core part: Extension of Dual Connectivity in E-UTRAN
	LTE_dualC_ext-Core
	2
	R3
	Jun-15
	Dec-15
	100%
	Samsung
	
	RP-151798

	680067
	 RAN sharing enhancements for UMTS
	RSE_UTRA_GUSH
	1
	R3
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151086

	680167
	Core part: RAN sharing enhancements for UMTS
	RSE_UTRA_GUSH-Core
	2
	R3
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151251

	680071
	Interference mitigation for downlink control channels of LTE
	LTE_IM_DLCCH
	1
	R4
	Jun-15
	Jun-16
	100%
	Intel
	
	RP-151107

	680271
	Perf. part: Interference mitigation for downlink control channels of LTE
	LTE_IM_DLCCH-Perf
	2
	R4
	Jun-15
	Jun-16
	100%
	Intel
	
	RP-160908

	690062
	 Network-Assisted Interference Cancellation and Suppression for UMTS
	UTRA_NAICS
	1
	R1
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151577

	690162
	Core part: Network-Assisted Interference Cancellation and Suppression for UMTS
	UTRA_NAICS-Core
	2
	R1
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151879

	690064
	 Dual Carrier HSUPA Enhancements for UTRAN CS
	DC_HSUPA_CS
	1
	R2
	Sep-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151607

	690164
	Core part: Dual Carrier HSUPA Enhancements for UTRAN CS
	DC_HSUPA_CS-Core
	2
	R2
	Sep-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151780

	690065
	 Further Enhancements of Minimization of Drive Tests for E-UTRAN
	LTE_eMDT2
	1
	R2
	Mar-15
	Dec-16
	60%
	CMCC
	
	RP-151611

	670042
	Study on further Enhancements of Minimization of Drive Tests for E-UTRAN
	FS_LTE_eMDT2
	2
	R2
	Mar-15
	Sep-15
	100%
	CMCC
	36.880
	RP-150472

	690165
	Core part: Further Enhancements of Minimization of Drive Tests for E-UTRAN
	LTE_eMDT2-Core
	2
	R2
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151611

	721000
	UE Conformance Test Aspects ? Further Enhancements of Minimization of Drive Tests for E-UTRAN
	LTE_eMDT2-UEConTest
	2
	R5
	Jun-16
	Dec-16
	0%
	Intel
	
	RP-161071

	690066
	 LTE-WLAN RAN Level Integration supporting legacy WLAN 
	LTE_WLAN_radio_legacy
	1
	R2
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent
	
	RP-151615

	690166
	Core part: LTE-WLAN RAN Level Integration supporting legacy WLAN 
	LTE_WLAN_radio_legacy-Core
	2
	R2
	Sep-15
	Mar-16
	100%
	Alcatel-Lucent
	36.361
	RP-160608

	690067
	 Indoor Positioning enhancements for UTRA and LTE
	UTRA_LTE_iPos_enh
	1
	R2
	Sep-15
	Jun-17
	54%
	NextNav
	
	RP-151624

	690167
	Core part: Indoor Positioning enhancements for UTRA and LTE
	UTRA_LTE_iPos_enh-Core
	2
	R2
	Sep-15
	Dec-15
	100%
	NextNav
	
	RP-160332

	690267
	Perf. part: Indoor Positioning enhancements for UTRA and LTE
	UTRA_LTE_iPos_enh-Perf
	2
	R4
	Sep-15
	Jun-16
	100%
	NextNav
	37.171; 37.958
	RP-160332

	700011
	CT aspects of Indoor Positionning
	UTRA_LTE_iPos_enh-CT
	2
	C4
	Oct-15
	Dec-15
	100%
	Ericsson, Jes£s de Gregorio
	29.171, 29.172, 29.230, 29.002
	CP-150612

	700053
	CT4 aspects of Indoor Positionning
	UTRA_LTE_iPos_enh-CT
	3
	C4
	Oct-15
	Dec-15
	100%
	Ericsson, Jes£s de Gregorio
	29.171, 29.172, 29.230, 29.002
	CP-150612

	720099
	UE Conformance Test Aspects ? Indoor Positioning Enhancement Support for LTE and UMTS
	UTRA_LTE_iPos_enh-UEConTest
	2
	R5
	Jun-16
	Jun-17
	0%
	NextNav
	
	RP-160892

	680063
	 Power saving enhancements for UMTS
	UTRA_SDATA_POWSAV
	1
	R2
	Jun-15
	Mar-16
	100%
	Ericsson
	
	RP-151092

	680163
	Core part: Power saving enhancements for UMTS
	UTRA_SDATA_POWSAV-Core
	2
	R2
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151998

	700256
	Perf. Part: Power saving enhancements for UMTS
	UTRA_SDATA_POWSAV-Perf
	2
	R4
	Dec-15
	Mar-16
	100%
	Ericsson
	
	RP-151998

	680073
	 700MHz E-UTRA FDD Band for Arab Region
	LTE_FDD_700_ARAB
	1
	R4
	Jun-15
	Mar-16
	99%
	Etisalat
	
	RP-151042

	680173
	Core part: 700MHz E-UTRA FDD Band for Arab Region
	LTE_FDD_700_ARAB-Core
	2
	R4
	Jun-15
	Mar-16
	100%
	Etisalat
	36.893
	RP-151042

	680273
	Perf. part: 700MHz E-UTRA FDD Band for Arab Region
	LTE_FDD_700_ARAB-Perf
	2
	R4
	Jun-15
	Mar-16
	100%
	Etisalat
	
	RP-151042

	680075
	 European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	LTE_CA_700EU_B20
	1
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	
	RP-150861

	680175
	Core part: European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	LTE_CA_700EU_B20-Core
	2
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	36.895
	RP-151228

	680275
	Perf. part: European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	LTE_CA_700EU_B20-Perf
	2
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	
	RP-151228

	620063
	Service Requirements Maintenance for Machine-Type Communications (MTC)
	SRMMTC
	1
	S1
	Sep-15
	Jun-16
	100%
	KPN
	22.368
	SP-130600

	700012
	Cellular (Narrowband) Internet of Things
	CIoT
	1
	
	Sep-15
	Dec-16
	62%
	
	
	

	700016
	Stage 2 of CIoT
	CIoT
	2
	S2
	Oct-15
	Oct-15
	95%
	Intel, Puneet Jain
	23.401, 23.682, 23.251
	SP-150844

	700046
	Security Aspects of CIoT (aka NB-IoT)
	CIoT
	2
	S3
	Nov-15
	Jun-16
	39%
	Tim Evans, Vodafone
	33.401
	SP-150844

	700013
	CT aspects of CIoT
	CIoT-CT
	2
	C1
	Dec-15
	Jun-16
	99%
	Intel, Vivek Gupta
	
	CP-160292

	700014
	CT1 aspects of CIoT
	CIoT-CT
	3
	C1
	Dec-15
	Mar-16
	100%
	Intel, Vivek Gupta
	24.301, 24.008, 23.122
	CP-160292

	700051
	CT3 aspects of CIoT
	CIoT-CT
	3
	C3
	Dec-15
	Jun-16
	100%
	Intel, Vivek Gupta
	29.061, 29.212
	CP-160292

	700015
	CT4 aspects of CIoT
	CIoT-CT
	3
	C4
	Dec-15
	Jun-16
	100%
	Intel, Vivek Gupta
	29.272, 29.274, 23.008, 23.007, 29.128, 29.275, 29.230, 29.336, 29.281, 29.002, 29.303
	CP-160292

	700052
	CT6 aspects of CIoT
	CIoT-CT
	3
	C6
	Dec-15
	Jun-16
	100%
	Intel, Vivek Gupta
	31.102
	CP-160292

	720042
	Charging Aspects of CIoT
	CIoT-CH
	2
	S5
	May-16
	Jun-16
	100%
	Gardella, Maryse (Nokia)
	32.25x, 32.240, 32.251, 32.274, 32.299, 32.298, 32.297
	SP-160395

	690063
	 RAN aspects of CIoT aka Narrowband Internet of Things (IOT)
	NB_IOT
	2
	R1
	Sep-15
	Sep-16
	53%
	Vodafone
	
	RP-151621

	690163
	Core part: Narrowband Internet of Things (IOT)
	NB_IOT-Core
	3
	R1
	Sep-15
	Jun-16
	100%
	Vodafone
	36.802
	RP-160933

	700257
	Perf. part: Narrowband Internet of Things (IOT)
	NB_IOT-Perf
	3
	R4
	Dec-15
	Sep-16
	0%
	Vodafone
	
	RP-160933

	720043
	Management for NB-IoT
	NB_IOT-OAM
	3
	S5
	May-16
	Jun-16
	100%
	Huawei, Kai ZHANG
	28.657, 28.658, 28.659, 32.425
	SP-160396

	710065
	UE Conformance Test Aspects - Narrowband Internet of Things (NB-IOT)
	NB_IOT-UEConTest
	2
	R5
	Mar-16
	Dec-16
	5%
	CMCC
	
	RP-160047

	690006
	Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	CIoT_EC_GSM
	1
	G1, G2
	Sep-15
	Sep-16
	38%
	Marteen Sunberg, Ericsson
	
	GP-151039

	700003
	Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things Core part
	CIoT_EC_GSM-Core
	2
	G1, G2
	Sep-15
	May-16
	100%
	Marteen Sunberg, Ericsson
	
	GP-151039

	700004
	Test for CIoT_EC_GSM
	CIoT_EC_GSM_GERAN3new
	2
	G3
	Nov-15
	May-16
	0%
	Sierra Wireless S.A
	
	GP-151149

	721201
	Perf. Part: Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	CIoT_EC_GSM-Perf
	2
	R6
	Jun-16
	Sep-16
	0%
	Ericsson
	
	RP-160929

	720097
	MS Conformance Test Aspects - Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	CIoT_EC_GSM-MSConTest
	2
	R5
	Jun-16
	Sep-16
	0%
	Ericsson
	
	RP-160753

	690005
	Extended DRX cycle for Power Consumption
	eDRX
	1
	S2, R2, G2
	Dec-14
	Dec-16
	84%
	Miguel Griot
	23.401, 23.060, 23.682, 23.271, 23.272
	SP-150369

	660008
	Study on Extended DRX cycle for Power Consumption Optimization
	FS_eDRX
	2
	S2
	Dec-14
	Dec-15
	100%
	Miguel Griot, Qualcomm 
	23.770
	SP-140881

	680052
	Stage 2 for Extended DRX cycle for Power Consumption
	eDRX
	2
	S2
	Jun-15
	Dec-15
	99%
	Miguel Griot
	23.401, 23.060, 23.682, 23.271, 23.272
	SP-150369

	690010
	CT aspects of extended DRX cycle
	eDRX-CT
	2
	ct
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	
	CP-150541

	690020
	CT1 aspects of extended DRX cycle
	eDRX-CT
	3
	C1
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	24.301, 24.008, 29.118
	CP-150541

	690030
	CT3 aspects of extended DRX cycle
	eDRX-CT
	3
	C3
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	29.338, 23.007, 29.274, 29.060, 29.172
	CP-150541

	690021
	CT4 aspects of extended DRX cycle
	eDRX-CT
	3
	C4
	Sep-15
	Dec-15
	100%
	Catovic, Amer, Qualcomm
	29.212
	CP-150541

	700034
	CT6 aspects of extended DRX cycle
	eDRX-CT
	3
	C6
	Sep-15
	Mar-16
	100%
	Catovic, Amer, Qualcomm
	
	CP-150541

	670057
	RAN enhancements for extended DRX in LTE
	LTE_extDRX
	2
	R2
	Mar-15
	Mar-16
	100%
	Qualcomm
	
	RP-150493

	670157
	Core part: RAN enhancements for extended DRX in LTE
	LTE_extDRX-Core
	3
	R2
	Mar-15
	Mar-16
	100%
	Qualcomm
	
	RP-151339

	710071
	UE Conformance Test Aspects - RAN enhancements for extended DRX in LTE
	LTE_extDRX-UEConTest
	2
	R5
	Mar-16
	Dec-16
	30%
	Qualcomm
	
	RP-160602

	690001
	Extended DRX (eDRX) for GSM
	eDRX_GSM
	2
	G2, G1
	Aug-15
	May-16
	44%
	John Diachina, Ericsson LM
	43.064, 44.018, 44.060, 45.008, 48.018, 43.022
	GPC150624

	700001
	Core Part: Extended DRX (eDRX) for GSM
	eDRX_GSM-Core
	3
	G2, G1
	Aug-15
	Nov-15
	100%
	John Diachina, Ericsson LM
	43.064, 44.018, 44.060, 45.008, 48.018, 43.022
	GPC150624

	700002
	MS test: Extended DRX (eDRX) for GSM
	eDRX_GSM_GERAN3new
	3
	G3
	Dec-15
	May-16
	15%
	Sierra Wireless S.A
	
	GP-151148

	670027
	Optimizations to Support High Latency Communications
	HLcom
	1
	S2
	Sep-14
	Dec-15
	100%
	Ericsson, Hans Rnneke
	23.401, 23.060, 23.682
	SP-150030

	650035
	Study on Optimizations to support High Latency communications
	FS_HLcom
	2
	S2
	Sep-14
	Jun-15
	100%
	Ericsson
	New TR 23.709
	SP-140635

	680005
	Optimizations to Support High Latency Communications
	HLcom
	2
	S2
	Mar-15
	Jun-15
	100%
	Ericsson, Hans Rnneke
	23.401, 23.060, 23.682
	SP-150252

	680015
	CT aspects of Optimizations to Support High Latency
	HLcom-CT
	2
	C4
	Jun-15
	Dec-15
	100%
	Yong Yang, Ericsson
	29.274, 29.060, 29.281, 23.008, 29.272, 29.230, 29.002, 29.336, 29.xyz
	CP-150399

	650033
	Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1
	1
	R1, R4, R2
	Sep-14
	Dec-16
	69%
	Ericsson
	LTE
	RP-141660

	650133
	Core part: Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-Core
	2
	R1, R2, R4
	Sep-14
	Mar-16
	100%
	Ericsson
	36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.214, 36.300, 36.302, 36.306, 36.321, 36.331
	RP-150492

	650233
	Perf. Part: Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-Perf
	2
	R4
	Sep-14
	Sep-16
	70%
	Ericsson
	36.101, 36.104, 36.133
	RP-150492

	710067
	UE Conformance Test Aspects - Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-UEConTest
	2
	R5
	Mar-16
	Dec-16
	6%
	Ericsson
	
	RP-160765

	690045
	EGPRS Access Security Enhancements in relation to Cellular IoT
	EASE_EC_GSM
	1
	S3
	Sep-15
	Mar-16
	98%
	Vesa Torvinen, Ericsson
	New 33.420
	SP-150462

	640050
	Group based Enhancements
	GROUPE
	1
	S2, S3
	Jun-14
	Dec-15
	100%
	Huawei
	Stage 2
	SP-140706

	640150
	TR for Group based Enhancements
	GROUPE
	2
	S2
	Jun-14
	Mar-15
	100%
	Huawei, Wanqiang Zhang
	New TR 23.769
	SP-140706

	640250
	Stage 2 for Group based Enhancements
	GROUPE
	2
	S2
	Jun-14
	Jun-15
	100%
	Huawei
	23.682, TBD
	SP-140706

	640350
	TR on Security for Group based Enhancements
	GROUPE
	2
	S3
	Jun-14
	Jun-15
	100%
	Samsung
	New TR 33.889
	SP-140706

	640450
	Security for Group based Enhancements
	GROUPE
	2
	S3
	Jun-14
	Sep-15
	100%
	Samsung
	33.187
	SP-140706

	680016
	CT aspects of Group based Enhancements
	GROUPE-CT
	2
	C4
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	24.008, 24.301, 29.468, 29.272, 23.008, 29.336, 29.303, 29.002, 29.230, 29.305, 23.003
	CP-150816

	680028
	CT1 aspects of Group based Enhancements
	GROUPE-CT
	3
	C1
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	24.008, 24.301
	CP-150816

	680029
	DELETED: CT3 aspects of Group based Enhancements
	GROUPE-CT
	3
	C3
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	29.468
	CP-150816

	680030
	CT4 aspects of Group based Enhancements
	GROUPE-CT
	3
	C4
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	29.272, 23.008, 29.336, 29.303, 29.002, 29.230, 29.305, 23.003
	CP-150816

	640049
	Monitoring Enhancements
	MONTE
	1
	S2, S3
	Jun-14
	Mar-16
	100%
	Intel
	32.278
	SP-140705

	640149
	TR for Monitoring Enhancements
	MONTE
	2
	S2
	Sep-14
	Jun-15
	100%
	Intel, Puneet Jain
	New TR 23.789
	SP-140705

	640249
	Stage 2 for Monitoring Enhancements
	MONTE
	2
	S2
	Jun-14
	Jun-15
	100%
	Intel, Puneet Jain
	23.682, TBD
	SP-140705

	640349
	TR on Security for Monitoring Enhancements
	MONTE
	2
	S3
	Jun-14
	Jun-15
	100%
	Samsung
	New TR 33.889
	SP-140705

	640449
	Security for Monitoring Enhancements
	MONTE
	2
	S3
	Jun-14
	Sep-15
	100%
	Samsung
	33.187
	SP-140705

	690044
	Charging aspects of MONTE
	MONTE-CH
	2
	S5
	Sep-15
	Mar-16
	100%
	Huawei(Li Li, jasmine.li@huawei.com)
	32.27x, 32.240, 32.299, 32.298
	SP-150571

	680011
	Monitoring Enhancements CT aspects
	MONTE-CT
	2
	C4
	Jun-15
	Mar-16
	100%
	Peter Schmitt, Huawei
	
	CP-150422

	680025
	CT1 aspects of Monitoring Enhancements
	MONTE-CT
	3
	C1
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	24.301, 24.008
	CP-150422

	680026
	CT3 aspects of Monitoring Enhancements
	MONTE-CT
	3
	C3
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	29.214, 29.213, 29.201
	CP-150422

	680027
	CT4 aspects of Monitoring Enhancements
	MONTE-CT
	3
	C4
	Jun-15
	Mar-16
	100%
	Peter Schmitt, Huawei
	New TS 29.128, 29.272, 29.002, 29.336, 29.230, 23.008
	CP-150422

	640046
	Dedicated Core Networks
	DECOR
	1
	S2
	Jun-14
	Mar-16
	100%
	NTT DOCOMO
	Stage 2
	SP-150249

	640146
	TR for Dedicated Core Networks
	DECOR
	2
	S2
	Jun-14
	Dec-14
	100%
	NTT DOCOMO
	New TR 23.707
	SP-150249

	640246
	Stage 2 for Dedicated Core Networks
	DECOR
	2
	S2
	Jun-14
	Mar-15
	100%
	NTT DOCOMO
	23.060, 23.401, 23.236
	SP-150249

	690004
	CT aspects of Dedicated Core Networks
	DECOR-CT
	2
	ct
	Jun-15
	Mar-16
	100%
	Huawei, Xiaoyan SHI (Sean.shixiaoyan@huawei.com)
	
	CP-150423

	690014
	CT1 aspects for Dedicated Core Networks CT aspects
	DECOR-CT
	3
	C1
	Sep-15
	Dec-15
	100%
	Huawei
	24.301, 24.008
	CP-150423

	690013
	CT4 aspects for Dedicated Core Networks CT aspects
	DECOR-CT
	3
	C4
	Jun-15
	Mar-16
	100%
	
	29.274, 29.060, 23.003, 29.272, 29.002, 29.305, 23.008, 29.230, 29.303, 23.007
	CP-150423

	680066
	 Dedicated Core Networks RAN Aspects
	DECOR-UTRA_LTE
	2
	R3
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151048

	680166
	Core part: Dedicated Core Networks
	DECOR-UTRA_LTE-Core
	3
	R3
	Jun-15
	Dec-15
	100%
	Ericsson
	
	RP-151048

	610030
	Service Exposure and Enablement Support
	SEES
	1
	S1
	Sep-13
	Sep-14
	100%
	KPN
	Stage 1
	SP-130505

	610130
	TR on Stage 1 for Service Exposure and Enablement Support
	SEES
	2
	S1
	Sep-13
	Jun-14
	100%
	KPN
	New TR 22.853
	SP-130505

	610230
	Stage 1 for Service Exposure and Enablement Support
	SEES
	2
	S1
	Sep-13
	Sep-14
	100%
	KPN
	22.101, 22.115, 22.368, TBD
	SP-130505

	640048
	Architecture Enhancements for Service capability Exposure
	AESE
	1
	S2, S3
	Jun-14
	Mar-16
	100%
	Intel
	Stage 2
	SP-140704

	640148
	TR for Architecture Enhancements for Service capability Exposure
	AESE
	2
	S2
	Jun-14
	Mar-15
	100%
	Intel, Puneet Jain
	New TR 23.708
	SP-140704

	640248
	Stage 2 for Architecture Enhancements for Service capability Exposure
	AESE
	2
	S2
	Jun-14
	Jun-15
	100%
	Intel, Puneet Jain
	TS 23.682, TS 33.187
	SP-140704

	640348
	TR on Security for Architecture Enhancements for Service capability Exposure
	AESE
	2
	S3
	Jun-14
	Jun-15
	100%
	Samsung
	New TR 33.889
	SP-140704

	640448
	Security for Architecture Enhancements for Service capability Exposure
	AESE
	2
	S3
	Jun-14
	Sep-15
	100%
	Samsung
	33.187
	SP-140704

	680001
	CT aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	2
	C3
	Jun-15
	Mar-16
	100%
	Yizhuang Wu, Huawei 
	
	CP-150576

	680023
	CT3 aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	3
	C3
	Jun-15
	Mar-16
	100%
	Yizhuang Wu, Huawei. FCD+3, ES in 642
	29.154 
	CP-150576

	680024
	CT4 aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	3
	C4
	Jun-15
	Dec-15
	100%
	Yizhuang Wu, Huawei 
	29.201, 29.336, 29.230, 29.272, 23.008
	CP-150576

	621000
	Rel-13 LTE Carrier Aggregation
	LTE_CA_Rel13
	1
	R4
	Dec-13
	Mar-17
	94%
	-
	 
	-

	690080
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12
	LTE_CA_B4_B4_B5_B12
	2
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151208

	690180
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12
	LTE_CA_B4_B4_B5_B12-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151208

	690280
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12
	LTE_CA_B4_B4_B5_B12-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151208

	690081
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5
	LTE_CA_B2_B4_B4_B5
	2
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151210

	690181
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5
	LTE_CA_B2_B4_B4_B5-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151210

	690281
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5
	LTE_CA_B2_B4_B4_B5-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	US Cellular
	
	RP-151210

	620023
	LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	LTE_CA_B8_B27
	2
	R4
	Dec-13
	Dec-15
	30%
	KT
	LTE
	RP-140120

	620123
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	LTE_CA_B8_B27-Core
	3
	R4
	Dec-13
	Dec-15
	30%
	KT
	36.101, 36.104, 36.133, generic TR 36.851
	RP-140120

	620223
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	LTE_CA_B8_B27-Perf
	3
	R4
	Dec-13
	Dec-15
	30%
	KT
	36.141, 36.307
	RP-140120

	620032
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	LTE_CA_B3_B8_B27
	2
	R4
	Dec-13
	Dec-15
	25%
	KT
	LTE
	RP-131754

	620132
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	LTE_CA_B3_B8_B27-Core
	3
	R4
	Dec-13
	Dec-15
	25%
	KT
	36.101, 36.104, 36.133, 36.141, 36.307, new generic TR 36.853 (3 Band CA with 1UL)
	RP-131754

	620232
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27
	LTE_CA_B3_B8_B27-Perf
	3
	R4
	Dec-13
	Dec-15
	25%
	KT
	36.101, 36.104, 36.133, 36.141, 36.307
	RP-131754

	630033
	LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	LTE_CA_B7_B22
	2
	R4
	Mar-14
	Jun-15
	100%
	Orange, Ericsson
	LTE
	RP-140094

	630133
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	LTE_CA_B7_B22-Core
	3
	R4
	Mar-14
	Jun-15
	100%
	Orange, Ericsson
	36.101, 36.104, 36.133, generic TR 36.851 (2 Band CA with 1UL),
	RP-140094

	630233
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	LTE_CA_B7_B22-Perf
	3
	R4
	Mar-14
	Jun-15
	100%
	Orange, Ericsson
	36.141, 36.307
	RP-140094

	640022
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12
	LTE_CA_B2_B2_B12
	2
	R4
	Jun-14
	Jun-15
	100%
	U.S. Cellular
	LTE
	RP-141232

	640122
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12
	LTE_CA_B2_B2_B12-Core
	3
	R4
	Jun-14
	Jun-15
	100%
	U.S. Cellular
	36.101, 36.104, 36.133, 36.141, 36.307, generic new Rel-13 TR36.8xy [similar to Rel-12 TR 36.853 (3 Band CA with 1UL)]
	RP-141232

	640222
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 2 and Band 12
	LTE_CA_B2_B2_B12-Perf
	3
	R4
	Jun-14
	Jun-15
	100%
	U.S. Cellular
	36.101, 36.104, 36.133, 36.141, 36.307
	RP-141232

	640025
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8
	LTE_CA_B3_B3_B8
	2
	R4
	Jun-14
	Jun-15
	100%
	CHTTL
	LTE
	RP-140692

	640125
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8
	LTE_CA_B3_B3_B8-Core
	3
	R4
	Jun-14
	Jun-15
	100%
	CHTTL
	36.101, 36.133, generic TR 36.853 (3 Band CA with 1UL)
	RP-150874

	640225
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 8
	LTE_CA_B3_B3_B8-Perf
	3
	R4
	Jun-14
	Jun-15
	100%
	CHTTL
	36.307
	RP-150874

	640032
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	LTE_CA_B41_B42_B42
	2
	R4
	Jun-14
	Jun-15
	100%
	Huawei
	LTE
	RP-140974

	640132
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	LTE_CA_B41_B42_B42-Core
	3
	R4
	Jun-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, 36.133, generic TR 36.853 (3 Band CA with 1UL)
	RP-140974

	640232
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 41, Band 42 and Band 42
	LTE_CA_B41_B42_B42-Perf
	3
	R4
	Jun-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-140974

	650037
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	LTE_CA_B3_B38
	2
	R4
	Sep-14
	Jun-15
	100%
	Nokia Networks
	LTE
	RP-141129

	650137
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	LTE_CA_B3_B38-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Nokia Networks
	36.101, 36.104, New TR 36.8xx
	RP-150717

	650237
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	LTE_CA_B3_B38-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Nokia Networks
	36.141, 36.307
	RP-150717

	650038
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	LTE_CA_B2_B28
	2
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141145

	650138
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	LTE_CA_B2_B28-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-141145

	650238
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	LTE_CA_B2_B28-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-141145

	650039
	LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	LTE_CA_B4_B28
	2
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141146

	650139
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	LTE_CA_B4_B28-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-141146

	650239
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	LTE_CA_B4_B28-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-141146

	650040
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	LTE_CA_B20_B40
	2
	R4
	Sep-14
	Dec-15
	100%
	Ericsson
	LTE
	RP-141168

	650140
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	LTE_CA_B20_B40-Core
	3
	R4
	Sep-14
	Dec-15
	100%
	Ericsson
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141168

	650240
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	LTE_CA_B20_B40-Perf
	3
	R4
	Sep-14
	Dec-15
	100%
	Ericsson
	36.141, 36.307
	RP-141168

	650041
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	LTE_CA_B1_B40
	2
	R4
	Sep-14
	Dec-15
	100%
	KT
	LTE
	RP-141312

	650141
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	LTE_CA_B1_B40-Core
	3
	R4
	Sep-14
	Dec-15
	100%
	KT
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141312

	650241
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	LTE_CA_B1_B40-Perf
	3
	R4
	Sep-14
	Dec-15
	100%
	KT
	36.141, 36.307
	RP-141312

	650042
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	LTE_CA_B3_B40
	2
	R4
	Sep-14
	Jun-15
	100%
	KT
	LTE
	RP-141674

	650142
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	LTE_CA_B3_B40-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	KT
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-150832

	650242
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	LTE_CA_B3_B40-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	KT
	36.141, 36.307
	RP-150832

	650043
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	LTE_CA_B20_B31
	2
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141336

	650143
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	LTE_CA_B20_B31-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-142007

	650243
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	LTE_CA_B20_B31-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-142007

	650044
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	LTE_CA_B3_B31
	2
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141337

	650144
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	LTE_CA_B3_B31-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, New TR 36.8xx
	RP-150318

	650244
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	LTE_CA_B3_B31-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-150318

	650045
	LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	LTE_CA_B5_B40
	2
	R4
	Sep-14
	Jun-15
	100%
	SK Telecom
	LTE
	RP-141675

	650145
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	LTE_CA_B5_B40-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	SK Telecom
	36.101, 36.104, New TR 36.8xx
	RP-150285

	650245
	Perf. Part: LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	LTE_CA_B5_B40-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	SK Telecom
	36.141, 36.307
	RP-150285

	650047
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_C_B42_3DL
	2
	R4
	Sep-14
	Jun-15
	100%
	CATT
	LTE
	RP-141677

	650147
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_C_B42_3DL-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	CATT
	36.101, 36.104, 36.133, New TR 36.833-5-42
	RP-151027

	650247
	Perf. Part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_C_B42_3DL-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	CATT
	36.141, 36.307
	RP-151027

	650049
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41
	LTE_CA_B8_B41_B41
	2
	R4
	Sep-14
	Jun-15
	100%
	China Mobile
	LTE
	RP-141290

	650149
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41
	LTE_CA_B8_B41_B41-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	China Mobile
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141845

	650249
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 41 and Band 41
	LTE_CA_B8_B41_B41-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	China Mobile
	36.141, 36.307
	RP-141845

	650051
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
	LTE_CA_B38_B40_B40
	2
	R4
	Sep-14
	Jun-15
	100%
	Samsung
	LTE
	RP-141655

	650151
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
	LTE_CA_B38_B40_B40-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Samsung
	36.101, 36.104, 36.133, New TR 36.8xx
	RP-141655

	650251
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40
	LTE_CA_B38_B40_B40-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Samsung
	36.141, 36.307
	RP-141655

	650053
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29
	LTE_CA_B2_B5_B29
	2
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	LTE
	RP-141667

	650153
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29
	LTE_CA_B2_B5_B29-Core
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.101, 36.104, 36.133, New TR 36.8xy (inter-band CA 2DL/1UL (introduce CA_B5-B29), New TR 36.8xz (inter-band CA 3DL/1UL)
	RP-141667

	650253
	Perf. Part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29
	LTE_CA_B2_B5_B29-Perf
	3
	R4
	Sep-14
	Jun-15
	100%
	Huawei
	36.141, 36.307
	RP-141667

	660072
	LTE Carrier Aggregation Enhancement Beyond 5 Carriers
	LTE_CA_enh_b5C
	2
	R1
	Dec-14
	Jun-16
	100%
	Nokia Networks
	
	RP-142286

	660172
	Core part: LTE Carrier Aggregation Enhancement Beyond 5 Carriers
	LTE_CA_enh_b5C-Core
	3
	R1
	Dec-14
	Dec-15
	100%
	Nokia Networks
	
	RP-151984

	660272
	Perf. part: LTE Carrier Aggregation Enhancement Beyond 5 Carriers
	LTE_CA_enh_b5C-Perf
	3
	R4
	Dec-14
	Jun-16
	100%
	Nokia Networks
	
	RP-151984

	660080
	HSPA Dual-Band UL carrier aggregation
	HSUPA_DB_MC
	2
	R4
	Dec-14
	Mar-16
	100%
	Qualcomm
	
	RP-142237

	660180
	Core part: HSPA Dual-Band UL carrier aggregation
	HSUPA_DB_MC-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-151852

	660280
	Perf. part: HSPA Dual-Band UL carrier aggregation
	HSUPA_DB_MC-Perf
	3
	R4
	Dec-14
	Mar-16
	100%
	Qualcomm
	
	RP-151852

	660081
	LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	LTE_CA_B25_B26
	2
	R4
	Dec-14
	Jun-15
	100%
	Sprint
	
	RP-142020

	660181
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	LTE_CA_B25_B26-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Sprint
	
	RP-150115

	660281
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	LTE_CA_B25_B26-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Sprint
	
	RP-150115

	660082
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	LTE_CA_B3_B41
	2
	R4
	Dec-14
	Dec-15
	100%
	China Telecom
	
	RP-142239

	660182
	Core part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	LTE_CA_B3_B41-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	China Telecom
	
	RP-151446

	660282
	Perf. part: LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	LTE_CA_B3_B41-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	China Telecom
	
	RP-151446

	660083
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 3
	LTE_CA_B1_B3_B3
	2
	R4
	Dec-14
	Sep-15
	100%
	China Unicom
	
	RP-141777

	660183
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 3
	LTE_CA_B1_B3_B3-Core
	3
	R4
	Dec-14
	Sep-15
	100%
	China Unicom
	
	RP-141777

	660283
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 3
	LTE_CA_B1_B3_B3-Perf
	3
	R4
	Dec-14
	Sep-15
	100%
	China Unicom
	
	RP-141777

	660084
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28
	LTE_CA_B1_B19_B28
	2
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO
	
	RP-141791

	660184
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28
	LTE_CA_B1_B19_B28-Core
	3
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO
	
	RP-150639

	660284
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 28
	LTE_CA_B1_B19_B28-Perf
	3
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO
	
	RP-150639

	660085
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42
	LTE_CA_B21_B42_B42
	2
	R4
	Dec-14
	Jun-15
	100%
	NTT DOCOMO
	
	RP-141792

	660185
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42
	LTE_CA_B21_B42_B42-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	NTT DOCOMO
	
	RP-150640

	660285
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 21, Band 42 and Band 42
	LTE_CA_B21_B42_B42-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	NTT DOCOMO
	
	RP-150640

	660086
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	LTE_CA_B7_B40_B40
	2
	R4
	Dec-14
	Sep-15
	100%
	ZTE
	
	RP-141802

	660186
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	LTE_CA_B7_B40_B40-Core
	3
	R4
	Dec-14
	Sep-15
	100%
	ZTE
	
	RP-150614

	660286
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	LTE_CA_B7_B40_B40-Perf
	3
	R4
	Dec-14
	Sep-15
	100%
	ZTE
	
	RP-150614

	660087
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
	LTE_CA_B1_B8_B28
	2
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-141826

	660187
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
	LTE_CA_B1_B8_B28-Core
	3
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-150447

	660287
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
	LTE_CA_B1_B8_B28-Perf
	3
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-150447

	660088
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	LTE_CA_B3_B7_B7_Bwset
	2
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141881

	660188
	Core part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	LTE_CA_B3_B7_B7_Bwset-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141881

	660288
	Perf. Part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 7
	LTE_CA_B3_B7_B7_BWset-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141881

	660089
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 7 and Band 28
	LTE_CA_B7_B7_B28
	2
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141882

	660189
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 7 and Band 28
	LTE_CA_B7_B7_B28-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141882

	660289
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 7 and Band 28
	LTE_CA_B7_B7_B28-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-141882

	660090
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40
	LTE_CA_B1_B3_B40
	2
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-141946

	660190
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40
	LTE_CA_B1_B3_B40-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151258

	660290
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 40
	LTE_CA_B1_B3_B40-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151258

	660091
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40
	LTE_CA_B1_B8_B40
	2
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-141947

	660191
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40
	LTE_CA_B1_B8_B40-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151259

	660291
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 40
	LTE_CA_B1_B8_B40-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151259

	660092
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	LTE_CA_B3_B8_B40
	2
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-141949

	660192
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	LTE_CA_B3_B8_B40-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151261

	660292
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	LTE_CA_B3_B8_B40-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	KT
	
	RP-151261

	660093
	LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8
	LTE_CA_B3_B7_B8
	2
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142013

	660193
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8
	LTE_CA_B3_B7_B8-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142013

	660293
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 8
	LTE_CA_B3_B7_B8-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142013

	660094
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28
	LTE_CA_B1_B3_B28
	2
	R4
	Dec-14
	Jun-15
	100%
	Nokia Networks
	
	RP-142038

	660194
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28
	LTE_CA_B1_B3_B28-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Nokia Networks
	
	RP-150719

	660294
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 28
	LTE_CA_B1_B3_B28-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Nokia Networks
	
	RP-150719

	660095
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28
	LTE_CA_B3_B8_B28
	2
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-142193

	660195
	Core part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28
	LTE_CA_B3_B8_B28-Core
	3
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-142193

	660295
	Perf. part: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 28
	LTE_CA_B3_B8_B28-Perf
	3
	R4
	Dec-14
	Mar-16
	40%
	Softbank Mobile
	
	RP-142193

	660096
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42
	LTE_CA_B8_B42_B42
	2
	R4
	Dec-14
	Mar-16
	99%
	Softbank Mobile
	
	RP-142194

	660196
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42
	LTE_CA_B8_B42_B42-Core
	3
	R4
	Dec-14
	Mar-16
	100%
	Softbank Mobile
	
	RP-142194

	660296
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 8, Band 42 and Band 42
	LTE_CA_B8_B42_B42-Perf
	3
	R4
	Dec-14
	Mar-16
	100%
	Softbank Mobile
	
	RP-142194

	660097
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	LTE_CA_B28_B40_B40
	2
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142206

	660197
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	LTE_CA_B28_B40_B40-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150676

	660297
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	LTE_CA_B28_B40_B40-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150676

	660098
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40
	LTE_CA_B3_B40_B40
	2
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-142207

	660198
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40
	LTE_CA_B3_B40_B40-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-151071

	660298
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 40 and Band 40
	LTE_CA_B3_B40_B40-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-151071

	660099
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28
	LTE_CA_B1_B7_B28
	2
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-142208

	660199
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28
	LTE_CA_B1_B7_B28-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-150234

	660299
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 7 and Band 28
	LTE_CA_B1_B7_B28-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Huawei
	
	RP-150234

	661000
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7
	LTE_CA_B1_B3_B7
	2
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142209

	661100
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7
	LTE_CA_B1_B3_B7-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142209

	661200
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 7
	LTE_CA_B1_B3_B7-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-142209

	661001
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5
	LTE_CA_B3_B3_B5
	2
	R4
	Dec-14
	Jun-15
	100%
	Intel
	
	RP-142238

	661101
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5
	LTE_CA_B3_B3_B5-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Intel
	
	RP-142238

	661201
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 3 and Band 5
	LTE_CA_B3_B3_B5-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Intel
	
	RP-142238

	661002
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28
	LTE_CA_B3_B7_B28
	2
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142244

	661102
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28
	LTE_CA_B3_B7_B28-Core
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142244

	661202
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 28
	LTE_CA_B3_B7_B28-Perf
	3
	R4
	Dec-14
	Jun-15
	100%
	Ericsson
	
	RP-142244

	661003
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30
	LTE_CA_B2_B2_B12_B30
	2
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142198

	661103
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30
	LTE_CA_B2_B2_B12_B30-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150449

	661203
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30
	LTE_CA_B2_B2_B12_B30-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150449

	661004
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30
	LTE_CA_B2_B2_B5_B30
	2
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142199

	661104
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30
	LTE_CA_B2_B2_B5_B30-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150448

	661204
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30
	LTE_CA_B2_B2_B5_B30-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150448

	661005
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30
	LTE_CA_B2_B2_B29_B30
	2
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142200

	661105
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30
	LTE_CA_B2_B2_B29_B30-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150450

	661205
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2 Band 29 and Band 30
	LTE_CA_B2_B2_B29_B30-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150450

	661006
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30
	LTE_CA_B2_B4_B12_B30
	2
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142201

	661106
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30
	LTE_CA_B2_B4_B12_B30-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150452

	661206
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30
	LTE_CA_B2_B4_B12_B30-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150452

	661007
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30
	LTE_CA_B2_B4_B5_B30
	2
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142202

	661107
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30
	LTE_CA_B2_B4_B5_B30-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150451

	661207
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30
	LTE_CA_B2_B4_B5_B30-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150451

	661008
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30
	LTE_CA_B2_B4_B29_B30
	2
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-142203

	661108
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30
	LTE_CA_B2_B4_B29_B30-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150453

	661208
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30
	LTE_CA_B2_B4_B29_B30-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	AT&T
	
	RP-150453

	661009
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41
	LTE_CA_B25_B41_B41_B41
	2
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142204

	661109
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41
	LTE_CA_B25_B41_B41_B41-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142204

	661209
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41
	LTE_CA_B25_B41_B41_B41-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142204

	661010
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13
	LTE_CA_2UL_R13-A1
	2
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-141935

	661110
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13
	LTE_CA_2UL_R13-A1-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150678

	661210
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1 in REL-13
	LTE_CA_2UL_R13-A1-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Huawei
	
	RP-150678

	661011
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13
	LTE_CA_2UL_R13-A2
	2
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-141975

	661111
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13
	LTE_CA_2UL_R13-A2-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-150408

	661211
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13
	LTE_CA_2UL_R13-A2-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Qualcomm
	
	RP-150408

	661012
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13
	LTE_CA_2UL_R13-A3
	2
	R4
	Dec-14
	Dec-15
	100%
	Ericsson
	
	RP-142010

	661112
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13
	LTE_CA_2UL_R13-A3-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Ericsson
	
	RP-150409

	661212
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 in REL-13
	LTE_CA_2UL_R13-A3-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Ericsson
	
	RP-150409

	661013
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL
	LTE_CA_NC_B41_4DL
	2
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142022

	661113
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL
	LTE_CA_NC_B41_4DL-Core
	3
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142022

	661213
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 4 DL
	LTE_CA_NC_B41_4DL-Perf
	3
	R4
	Dec-14
	Dec-15
	100%
	Alcatel-Lucent
	
	RP-142022

	670065
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42
	LTE_CA_B1_B3_B42
	2
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150121

	670165
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42
	LTE_CA_B1_B3_B42-Core
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150641

	670265
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 42
	LTE_CA_B1_B3_B42-Perf
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150641

	670066
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42
	LTE_CA_B1_B19_B42
	2
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150122

	670166
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42
	LTE_CA_B1_B19_B42-Core
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150642

	670266
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 19 and Band 42
	LTE_CA_B1_B19_B42-Perf
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150642

	670067
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42
	LTE_CA_B1_B21_B42
	2
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150123

	670167
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42
	LTE_CA_B1_B21_B42-Core
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150643

	670267
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 21 and Band 42
	LTE_CA_B1_B21_B42-Perf
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150643

	670068
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42
	LTE_CA_B3_B19_B42
	2
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150124

	670168
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42
	LTE_CA_B3_B19_B42-Core
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150644

	670268
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 19 and Band 42
	LTE_CA_B3_B19_B42-Perf
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150644

	670069
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42
	LTE_CA_B19_B21_B42
	2
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150125

	670169
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42
	LTE_CA_B19_B21_B42-Core
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150645

	670269
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 19, Band 21 and Band 42
	LTE_CA_B19_B21_B42-Perf
	3
	R4
	Mar-15
	Jun-15
	100%
	NTT DOCOMO, INC.
	
	RP-150645

	670070
	Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	LTE_CA_B4_B4_B7_BWset
	2
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150429

	670170
	Core part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	LTE_CA_B4_B4_B7_BWset-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150429

	670270
	Perf. part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7
	LTE_CA_B4_B4_B7_BWset-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150429

	670071
	Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	LTE_CA_B4_B7_B12_BWset
	2
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150430

	670171
	Core part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	LTE_CA_B4_B7_B12_BWset-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150430

	670271
	Perf. part: Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 7 and Band 12
	LTE_CA_B4_B7_B12_BWset-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Rogers Communications
	
	RP-150430

	670072
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	LTE_CA_B2_B7_B12
	2
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150431

	670172
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	LTE_CA_B2_B7_B12-Core
	3
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150431

	670272
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	LTE_CA_B2_B7_B12-Perf
	3
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150431

	670073
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7
	LTE_CA_B2_B4_B7
	2
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150432

	670173
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7
	LTE_CA_B2_B4_B7-Core
	3
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150432

	670273
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 7
	LTE_CA_B2_B4_B7-Perf
	3
	R4
	Mar-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150432

	670074
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38
	LTE_CA_B7_B20_B38
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150433

	670174
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38
	LTE_CA_B7_B20_B38-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150433

	670274
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 20 and Band 38
	LTE_CA_B7_B20_B38-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150433

	670075
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12
	LTE_CA_B2_B4_B4_B12
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150073

	670175
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12
	LTE_CA_B2_B4_B4_B12-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150660

	670275
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 12
	LTE_CA_B2_B4_B4_B12-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150660

	670076
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12
	LTE_CA_B2_B2_B4_B12
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150074

	670176
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12
	LTE_CA_B2_B2_B4_B12-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150659

	670276
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 12
	LTE_CA_B2_B2_B4_B12-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150659

	670077
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4
	LTE_CA_B2_B2_B4_B4
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150075

	670177
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4
	LTE_CA_B2_B2_B4_B4-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150658

	670277
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 4
	LTE_CA_B2_B2_B4_B4-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150658

	670078
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40
	LTE_CA_B1_B3_B5_B40
	2
	R4
	Mar-15
	Dec-15
	100%
	SK Telecom
	
	RP-150434

	670178
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40
	LTE_CA_B1_B3_B5_B40-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	SK Telecom
	
	RP-151216

	670278
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 5 and Band 40
	LTE_CA_B1_B3_B5_B40-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	SK Telecom
	
	RP-151216

	670079
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8
	LTE_CA_B1_B3_B7_B8
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150435

	670179
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8
	LTE_CA_B1_B3_B7_B8-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150435

	670279
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8
	LTE_CA_B1_B3_B7_B8-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150435

	670080
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
	LTE_CA_B2_B4_B5_B29
	2
	R4
	Mar-15
	Dec-15
	100%
	Huawei
	
	RP-150436

	670180
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
	LTE_CA_B2_B4_B5_B29-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Huawei
	
	RP-150436

	670280
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29
	LTE_CA_B2_B4_B5_B29-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Huawei
	
	RP-150436

	670081
	 LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD
	LTE_CA_2UL_FDD_TDD
	2
	R4
	Mar-15
	Dec-15
	100%
	KDDI
	
	RP-150064

	670181
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD
	LTE_CA_2UL_FDD_TDD-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	KDDI
	
	RP-150064

	670281
	Perf. part: LTE Advanced dual uplink inter-band Carrier Aggregation FDD-TDD
	LTE_CA_2UL_FDD_TDD-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	KDDI
	
	RP-150064

	670082
	 LTE Advanced dual uplink inter-band Carrier Aggregation Class A4
	LTE_CA_2UL_R13-A4
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150410

	670182
	Core part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 in REL-13
	LTE_CA_2UL_R13-A4-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150616

	670282
	Perf. Part: LTE Advanced dual uplink inter-band Carrier Aggregation Class A4 in REL-13
	LTE_CA_2UL_R13-A4-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Networks
	
	RP-150616

	670083
	 LTE Advanced 3DL/2UL inter-band Carrier Aggregation
	LTE_CA_3DL_2UL
	2
	R4
	Mar-15
	Dec-15
	100%
	Nokia Corporation
	
	RP-150479

	670183
	Core part: LTE Advanced 3DL/2UL inter-band Carrier Aggregation
	LTE_CA_3DL_2UL-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Corporation
	
	RP-151230

	670283
	Perf. part: LTE Advanced 3DL/2UL inter-band Carrier Aggregation
	LTE_CA_3DL_2UL-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	Nokia Corporation
	
	RP-151230

	670084
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_NC_B42_3DL
	2
	R4
	Mar-15
	Jun-15
	100%
	Huawei
	
	RP-150246

	670184
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_NC_B42_3DL-Core
	3
	R4
	Mar-15
	Jun-15
	100%
	Huawei
	
	RP-150246

	670284
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 3DL
	LTE_CA_NC_B42_3DL-Perf
	3
	R4
	Mar-15
	Jun-15
	100%
	Huawei
	
	RP-150246

	670085
	 LTE Advanced intra-band contiguous Carrier Aggregation in Band 8
	LTE_CA_C_B8
	2
	R4
	Mar-15
	Dec-15
	100%
	CMCC
	
	RP-150437

	670185
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 8
	LTE_CA_C_B8-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	CMCC
	
	RP-151177

	670285
	Perf. part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 8
	LTE_CA_C_B8-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	CMCC
	
	RP-151177

	670086
	 LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_C_B42_4DL
	2
	R4
	Mar-15
	Dec-15
	100%
	CATT
	
	RP-150438

	670186
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_C_B42_4DL-Core
	3
	R4
	Mar-15
	Dec-15
	100%
	CATT
	
	RP-150438

	670286
	Perf. part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_C_B42_4DL-Perf
	3
	R4
	Mar-15
	Dec-15
	100%
	CATT
	
	RP-150438

	680077
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11
	LTE_CA_B1_B8_B11
	2
	R4
	Jun-15
	Sep-15
	100%
	Softbank Mobile
	
	RP-150609

	680177
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11
	LTE_CA_B1_B8_B11-Core
	3
	R4
	Jun-15
	Sep-15
	100%
	Softbank Mobile
	
	RP-150609

	680277
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 11
	LTE_CA_B1_B8_B11-Perf
	3
	R4
	Jun-15
	Sep-15
	100%
	Softbank Mobile
	
	RP-150609

	680078
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 20 and Band 32
	LTE_CA_B3_B20_B32
	2
	R4
	Jun-15
	Mar-16
	90%
	Ericsson
	
	RP-150864

	680079
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	LTE_CA_B7_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151012

	680179
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	LTE_CA_B7_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151012

	680279
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	LTE_CA_B7_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151012

	680080
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42
	LTE_CA_B20_B42_B42
	2
	R4
	Jun-15
	Sep-15
	100%
	Huawei
	
	RP-151013

	680180
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42
	LTE_CA_B20_B42_B42-Core
	3
	R4
	Jun-15
	Sep-15
	100%
	Huawei
	
	RP-151013

	680280
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 20, Band 42 and Band 42
	LTE_CA_B20_B42_B42-Perf
	3
	R4
	Jun-15
	Sep-15
	100%
	Huawei
	
	RP-151013

	680081
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38
	LTE_CA_B3_B7_B38
	2
	R4
	Jun-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151014

	680181
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38
	LTE_CA_B3_B7_B38-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151014

	680281
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 7 and Band 38
	LTE_CA_B3_B7_B38-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	Nokia Networks
	
	RP-151014

	680082
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	LTE_CA_B28_B41_B41
	2
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151111

	680182
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	LTE_CA_B28_B41_B41-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151111

	680282
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	LTE_CA_B28_B41_B41-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151111

	680083
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	LTE_CA_B28_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151112

	680183
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	LTE_CA_B28_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151158

	680283
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	LTE_CA_B28_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	KDDI
	
	RP-151158

	680085
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
	LTE_CA_B2_B4_B7_B12
	2
	R4
	Jun-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150628

	680185
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
	LTE_CA_B2_B4_B7_B12-Core
	3
	R4
	Jun-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150628

	680285
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
	LTE_CA_B2_B4_B7_B12-Perf
	3
	R4
	Jun-15
	Mar-16
	100%
	Rogers Communications
	
	RP-150628

	680086
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42
	LTE_CA_B1_B3_B19_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150632

	680186
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42
	LTE_CA_B1_B3_B19_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150632

	680286
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 19 and Band 42
	LTE_CA_B1_B3_B19_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150632

	680087
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42
	LTE_CA_B1_B3_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150633

	680187
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42
	LTE_CA_B1_B3_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150633

	680287
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 42 and Band 42
	LTE_CA_B1_B3_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150633

	680088
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42
	LTE_CA_B1_B19_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150634

	680188
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42
	LTE_CA_B1_B19_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150634

	680288
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 42 and Band 42
	LTE_CA_B1_B19_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150634

	680089
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B3_B19_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150635

	680189
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B3_B19_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150635

	680289
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B3_B19_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150635

	680090
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42
	LTE_CA_B1_B19_B21_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150636

	680190
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42
	LTE_CA_B1_B19_B21_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150636

	680290
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 19, Band 21 and Band 42
	LTE_CA_B1_B19_B21_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150636

	680091
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42
	LTE_CA_B1_B21_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150637

	680191
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42
	LTE_CA_B1_B21_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150637

	680291
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 21, Band 42 and Band 42
	LTE_CA_B1_B21_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150637

	680092
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B19_B21_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150638

	680192
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B19_B21_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150638

	680292
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B19_B21_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	NTT DOCOMO, INC.
	
	RP-150638

	680093
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12
	LTE_CA_B2_B4_B5_B12
	2
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150728

	680193
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12
	LTE_CA_B2_B4_B5_B12-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150728

	680293
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12
	LTE_CA_B2_B4_B5_B12-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150728

	680094
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5
	LTE_CA_B2_B2_B4_B5
	2
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150731

	680194
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5
	LTE_CA_B2_B2_B4_B5-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150731

	680294
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5
	LTE_CA_B2_B2_B4_B5-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150731

	680095
	LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12
	LTE_CA_B2_B2_B12_B12
	2
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150732

	680195
	Core part: LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12
	LTE_CA_B2_B2_B12_B12-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150732

	680295
	Perf. part: LTE Advanced 4-Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12
	LTE_CA_B2_B2_B12_B12-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-150732

	680096
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30
	LTE_CA_B4_B4_B5_B30
	2
	R4
	Jun-15
	Mar-16
	99%
	AT&T
	
	RP-151015

	680196
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30
	LTE_CA_B4_B4_B5_B30-Core
	3
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151015

	680296
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 30
	LTE_CA_B4_B4_B5_B30-Perf
	3
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151015

	680097
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30
	LTE_CA_B4_B4_B12_B30
	2
	R4
	Jun-15
	Mar-16
	99%
	AT&T
	
	RP-151016

	680197
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30
	LTE_CA_B4_B4_B12_B30-Core
	3
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151016

	680297
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 30
	LTE_CA_B4_B4_B12_B30-Perf
	3
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151016

	680098
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30
	LTE_CA_B4_B4_B29_B30
	2
	R4
	Jun-15
	Mar-16
	99%
	AT&T
	
	RP-151017

	680198
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30
	LTE_CA_B4_B4_B29_B30-Core
	3
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151017

	680298
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 29 and Band 30
	LTE_CA_B4_B4_B29_B30-Perf
	3
	R4
	Jun-15
	Mar-16
	100%
	AT&T
	
	RP-151017

	681000
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12
	LTE_CA_B2_B2_B5_B12
	2
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151018

	681100
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12
	LTE_CA_B2_B2_B5_B12-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151018

	681200
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12
	LTE_CA_B2_B2_B5_B12-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151018

	681001
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12
	LTE_CA_B2_B5_B12_B12
	2
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151019

	681101
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12
	LTE_CA_B2_B5_B12_B12-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151019

	681201
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12
	LTE_CA_B2_B5_B12_B12-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	U.S. Cellular
	
	RP-151019

	681003
	 LTE Advanced intra-band contiguous Carrier Aggregation in Band 5
	LTE_CA_C_B5
	2
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151035

	681103
	Core part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 5
	LTE_CA_C_B5-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151035

	681203
	Perf. part: LTE Advanced intra-band contiguous Carrier Aggregation in Band 5
	LTE_CA_C_B5-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151035

	681004
	 Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4_BWset
	2
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-151034

	681104
	Core part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4_BWset-Core
	3
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-151034

	681204
	Perf. part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4
	LTE_CA_NC_B4_BWset-Perf
	3
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-151034

	681005
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5
	LTE_CA_NC_B5
	2
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151036

	681105
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5
	LTE_CA_NC_B5-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151036

	681205
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 5
	LTE_CA_NC_B5-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	Intel
	
	RP-151036

	681006
	 LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_NC_B42_4DL
	2
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151102

	681106
	Core part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_NC_B42_4DL-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151102

	681206
	Perf. part: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL
	LTE_CA_NC_B42_4DL-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151102

	680074
	 Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	LTE_CA_B2_B12_BWset
	2
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150585

	680174
	Core part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	LTE_CA_B2_B12_BWset-Core
	3
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150585

	680274
	Perf. part: Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	LTE_CA_B2_B12_BWset-Perf
	3
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150585

	680076
	 Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12_BWset2
	2
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150947

	680176
	Core part: Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12_BWset2-Core
	3
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150947

	680276
	Perf. part: Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	LTE_CA_B4_B12_BWset2-Perf
	3
	R4
	Jun-15
	Sep-15
	100%
	Nokia Networks
	
	RP-150947

	680072
	 Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China
	2
	R4
	Jun-15
	Sep-16
	83%
	Huawei
	
	RP-151037

	680172
	Core part: Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	36.892
	RP-151037

	680272
	Perf. part: Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	Huawei
	
	RP-151037

	710068
	UE Conformance Test Aspects - Introduction of 1447-1467MHz Band for TD-LTE in China
	LTE_TDD_1447MHz_China-UEConTest
	3
	R5
	Mar-16
	Sep-16
	50%
	Huawei
	
	RP-160307

	680084
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42
	LTE_CA_B41_B41_B42_B42
	2
	R4
	Jun-15
	Dec-15
	100%
	ZTE
	
	RP-150627

	680184
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42
	LTE_CA_B41_B41_B42_B42-Core
	3
	R4
	Jun-15
	Dec-15
	100%
	ZTE
	
	RP-151562

	680284
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42
	LTE_CA_B41_B41_B42_B42-Perf
	3
	R4
	Jun-15
	Dec-15
	100%
	ZTE
	
	RP-151562

	690073
	 LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	LTE_CA_B5_B38
	2
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151367

	690173
	Core part: LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	LTE_CA_B5_B38-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151367

	690273
	Perf. part: LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	LTE_CA_B5_B38-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151367

	690074
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18
	LTE_CA_B1_B11_B18
	2
	R4
	Sep-15
	Dec-15
	100%
	KDDI
	
	RP-151156

	690174
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18
	LTE_CA_B1_B11_B18-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	KDDI
	
	RP-151156

	690274
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 11 and Band 18
	LTE_CA_B1_B11_B18-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	KDDI
	
	RP-151156

	690075
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40
	LTE_CA_B5_B40_B40
	2
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151200

	690175
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40
	LTE_CA_B5_B40_B40-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151200

	690275
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 5, Band 40, and Band 40
	LTE_CA_B5_B40_B40-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151200

	690076
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42
	LTE_CA_B3_B41_B42
	2
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151365

	690176
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42
	LTE_CA_B3_B41_B42-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151365

	690276
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 41 and Band 42
	LTE_CA_B3_B41_B42-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151365

	690077
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 
	LTE_CA_B3_B41_B41
	2
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151448

	690177
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 
	LTE_CA_B3_B41_B41-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151448

	690277
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 41, and Band 41 
	LTE_CA_B3_B41_B41-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	ZTE
	
	RP-151448

	690078
	LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41
	LTE_CA_B39_B41_B41_B41
	2
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151175

	690178
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41
	LTE_CA_B39_B41_B41_B41-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151175

	690278
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 41, Band 41 and Band 41
	LTE_CA_B39_B41_B41_B41-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151175

	690079
	LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41
	LTE_CA_B39_B39_B41_B41
	2
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151176

	690179
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41
	LTE_CA_B39_B39_B41_B41-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151176

	690279
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL1UL) of Band 39, Band 39, Band 41 and Band 41
	LTE_CA_B39_B39_B41_B41-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	CMCC
	
	RP-151176

	690082
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40
	LTE_CA_B1_B3_B8_B40
	2
	R4
	Sep-15
	Dec-15
	100%
	KT
	
	RP-151262

	690182
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40
	LTE_CA_B1_B3_B8_B40-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	KT
	
	RP-151262

	690282
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 8 and Band 40
	LTE_CA_B1_B3_B8_B40-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	KT
	
	RP-151262

	690083
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40
	LTE_CA_B3_B28_B40_B40
	2
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151363

	690183
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40
	LTE_CA_B3_B28_B40_B40-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151363

	690283
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 28, Band 40 and Band 40
	LTE_CA_B3_B28_B40_B40-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151363

	690084
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40
	LTE_CA_B28_B40_B40_B40
	2
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151364

	690184
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40
	LTE_CA_B28_B40_B40_B40-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151364

	690284
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 28, Band 40, Band 40 and Band 40
	LTE_CA_B28_B40_B40_B40-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151364

	690085
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B7_B7_B28
	2
	R4
	Sep-15
	Dec-15
	100%
	Telstra
	
	RP-151511

	690185
	Core part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B7_B7_B28-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	Telstra
	
	RP-151511

	690285
	Perf. part: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B7_B7_B28-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	Telstra
	
	RP-151511

	690089
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B1_B3_B19_B42_B42
	2
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	36.857-13
	RP-151159

	690189
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B1_B3_B19_B42_B42-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	36.857-13
	RP-151159

	690289
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 19, Band 42 and Band 42
	LTE_CA_B1_B3_B19_B42_B42-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	36.857-13
	RP-151159

	690090
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B1_B19_B21_B42_B42
	2
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151160

	690190
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B1_B19_B21_B42_B42-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151160

	690290
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 19, Band 21, Band 42 and Band 42
	LTE_CA_B1_B19_B21_B42_B42-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	NTT DOCOMO
	
	RP-151160

	690091
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B1_B3_B7_B7_B28
	2
	R4
	Sep-15
	Mar-16
	99%
	Telstra
	
	RP-151512

	690191
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B1_B3_B7_B7_B28-Core
	3
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-160141

	690291
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B1_B3_B7_B7_B28-Perf
	3
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-160141

	690092
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B3_B7_B7_B28
	2
	R4
	Sep-15
	Mar-16
	99%
	Telstra
	
	RP-151513

	690192
	Core part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B3_B7_B7_B28-Core
	3
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-151513

	690292
	Perf. part: LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28
	LTE_CA_B3_B3_B7_B7_B28-Perf
	3
	R4
	Sep-15
	Mar-16
	100%
	Telstra
	
	RP-151513

	690093
	LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41
	LTE_CA_3DL3UL_B39_B41_B41
	2
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151402

	690193
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41
	LTE_CA_3DL3UL_B39_B41_B41-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151402

	690293
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 41 and Band 41
	LTE_CA_3DL3UL_B39_B41_B41-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151402

	690094
	LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41
	LTE_CA_3DL3UL_B39_B39_B41
	2
	R4
	Sep-15
	Dec-15
	100%
	CATT
	36.899-13
	RP-151403

	690194
	Core part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41
	LTE_CA_3DL3UL_B39_B39_B41-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151403

	690294
	Perf. part: LTE Advanced 3 Band Carrier Aggregation (3DL/3UL) of Band 39, Band 39 and Band 41
	LTE_CA_3DL3UL_B39_B39_B41-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	CATT
	
	RP-151403

	690095
	 Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	LTE_CA_NC_B7_BWset
	2
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151462

	690195
	Core part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	LTE_CA_NC_B7_BWset-Core
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151462

	690295
	Perf. part: Additional bandwidth combination set for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 7
	LTE_CA_NC_B7_BWset-Perf
	3
	R4
	Sep-15
	Dec-15
	100%
	Huawei
	
	RP-151462

	700065
	UE Conformance Test Aspects - Rel-13 LTE CA configurations
	LTE_CA_Rel13-UEConTest
	2
	R5
	Dec-15
	Mar-17
	22%
	Ericsson
	
	RP-160076

	610034
	(Small) Technical Enhancements and Improvements for Rel-13
	TEI13
	1
	SP, CP, RP, GP
	Sep-13
	Dec-15
	0%
	-
	-
	-

	710001
	(Small) Test Technical Enhancements and Improvements for Rel-13
	TEI13_Test
	1
	SP, CP, RP, GP
	Sep-13
	Dec-15
	0%
	-
	-
	-

	699999
	Awaiting formal work item
	DUMMY
	1
	SP, CP, RP, GP
	Sep-13
	Dec-15
	0%
	
	
	

	690007
	(Small) Security Enhancements and Improvements for Rel-13
	SEC13
	1
	S3
	Dec-06
	Dec-15
	0%
	-
	-
	-

	0
	Release 13 Studies
	-
	1
	SP, R2
	Sep-13
	Dec-15
	0%
	-
	-
	-

	620012
	Study on Power saving for Machine-Type Communications (MTC) devices
	FS_uPoD
	1
	G2, G1
	Aug-14
	Aug-15
	100%
	China Mobile
	43.869
	GP-131136

	640001
	Study on Cellular system support for ultra Low Complexity and low throughput Internet of Things
	FS_IoT_LC
	1
	G1, G2
	May-14
	Aug-15
	100%
	Vodafone
	45.8xy
	GP-150354

	670029
	Study on architecture enhancements of cellular systems for ultra low complexity and low throughput Internet of Things
	FS_AE_CIoT
	1
	S2
	Mar-15
	Dec-15
	100%
	puneet.jain@intel.com
	New TR 23.8xx
	SP-150167

	670036
	Study on Battery Efficient Security for very low Throughput Machine Type Communication Devices
	FS_BEST_MTC_Sec
	1
	S3
	Mar-15
	Dec-15
	95%
	Barry, Aguibou, VODAFONE Group Plc
	32.863
	SP-150171

	650013
	Study on Small data transmission enhancements for UMTS
	FS_UTRA_SDATA
	1
	R1, R3
	Sep-14
	Jun-15
	100%
	Ericsson
	25.705
	RP-141861

	570034
	Study on Application specific Congestion control for Data Communication
	FS_ACDC
	1
	S1
	Sep-12
	Sep-14
	100%
	NTT DOCOMO
	22.806
	SP-130415

	610031
	Study on enhancements for Infrastructure based data Communication Between Devices
	FS_eICBD
	1
	S1
	Sep-13
	Sep-14
	100%
	KPN
	22.807
	SP-130418

	600046
	Study on Isolated E-UTRAN Operation for Public Safety
	FS_IOPS
	1
	S1
	Jun-13
	Jun-14
	100%
	General Dynamics
	22.897
	SP-130596

	660059
	Study on architecture enhancements for Public Safety
	FS_IOPS_St2
	1
	S2
	Dec-14
	Jun-15
	100%
	
	
	SP-140714

	670095
	Study on Security Aspects of Isolated E-UTRAN Operation for Public Safety
	FS_IOPS_Sec
	1
	S3
	Mar-15
	Sep-15
	100%
	Paul Piggin, General Dynamics UK
	New TR 33.897
	SP-150074

	610033
	(SA66: on hold) Study on Co-ordinated packet data network gateway (P-GW) change for SIPTO
	FS_CSIPTO
	1
	S1
	Sep-13
	Jun-14
	100%
	Intel
	22.828
	SP-130417

	620069
	Study on Flexible Mobile Service Steering
	FS_FMSS
	1
	S1
	Dec-13
	Sep-14
	100%
	China Mobile
	22.808
	SP-130597

	620070
	Study on Enhanced Calling Information Presentation
	FS_ECIP
	1
	S1
	Dec-13
	Sep-14
	100%
	China Mobile
	22.810
	SP-130598

	630017
	Study on RAN Sharing Enhancements on GERAN and UTRAN
	FS_GUSH
	1
	S1
	Mar-14
	Sep-14
	100%
	Telef¢nica
	22.852 updates
	SP-140073

	520035
	Study on Usage Monitoring Enhancements for Service, Application and Subscriber Group
	FS_UMONC_sas
	1
	S2
	Jun-11
	Dec-14
	100%
	China Telecom
	23.858
	SP-140403

	520335
	Deleted - SA1 part of Study on Usage Monitoring Control PCC Enhancement
	-
	2
	S1
	Jun-11
	Jun-12
	100%
	ZTE
	23.858
	SP-120554

	520135
	SA2 part of Study on Usage Monitoring Control PCC Enhancement
	FS_UMONC_sas
	2
	S2
	Jun-13
	Dec-14
	100%
	China Telecom
	23.858
	SP-150029

	520235
	Deleted - SA5 part of Study on Usage Monitoring Control enhancement
	-
	2
	S5
	Mar-12
	Sep-12
	100%
	Huawei
	32.858
	SP-120554

	500034
	Study on Security aspects of Integration of Single Sign-On (SSO) frameworks with 3GPP networks
	FS_SSO_Int_Sec
	1
	S3
	Dec-10
	Jun-15
	100%
	Ericsson
	33.895
	SP-150368

	590035
	Study on Security for Proximity-based Services
	FS_ProSe_Sec
	1
	S3
	Mar-13
	Jun-15
	96%
	Qualcomm
	33.833
	SP-140629

	610043
	Study on Subscriber Privacy Impact in 3GPP
	FS_SPI
	1
	S3
	Sep-13
	Dec-15
	100%
	China Unicom
	33.849
	SP-130399

	640055
	Study on Lawful Interception Service Evolution
	FS_LISE
	1
	S3
	Jun-14
	Dec-15
	10%
	Alcatel-Lucent
	33.826
	SP-140303

	650036
	Study on IMS Enhanced Spoofed Call Prevention and Detection
	FS_ESCAPADES
	1
	S3
	Sep-14
	Sep-15
	30%
	Sprint
	33.832
	SP-140611

	560435
	Study on Compliance of 3GPP SA5 specifications to the NGMN NGCOR
	FS_OAM_NGMN_NGCOR
	1
	S5
	Jun-12
	Mar-16
	60%
	Huawei
	TR 32.837, TR 28.821
	SP-140787

	610045
	Study on Enhancements of OAM aspects of Distributed Mobility Load Balancing (MLB) SON function
	FS_D_MLB_SON_OAM
	1
	S5
	Sep-14
	Jun-16
	100%
	Cisco
	32.860
	SP-130430

	620059
	Study on Application and Partitioning of Itf-N
	FS_OAM_AP_Itf-N
	1
	S5
	Dec-13
	Sep-15
	100%
	China Mobile
	32.861 
	SP-130681

	620060
	Study on Charging aspects on Roaming End-to-end scenarios with VoLTE IMS and interconnecting networks
	FS_REVOLTE_IMS_CH
	1
	S5
	Dec-13
	Jun-15
	100%
	Deutsche Telekom
	32.849
	SP-130609

	640054
	Study on Network Management of Virtualized Networks
	FS_OAM_VIRNET
	1
	S5
	Jun-14
	Jun-15
	100%
	China Mobile, Huawei
	32.842
	SP-140398

	590010
	Study on Review of dedicated 3GPP UICC features
	FS_Red_UCe
	1
	C6
	Mar-13
	Dec-15
	100%
	BlackBerry
	31.901
	CP-130168

	490006
	Study on Solutions for GSM/EDGE BTS Energy Saving
	FS_Energy_BTS
	1
	G1, G2
	Aug-11
	Nov-15
	100%
	Nokia Networks
	45.926
	GP-101638

	590034
	Study on Downlink MIMO
	FS_DOMIMO
	1
	G1, G2
	Aug-14
	May-16
	75%
	Nokia Networks
	45.8xy
	GP-130288

	640017
	Study on MIMO OTA antenna test function for LTE
	FS_LTE_MIMO_OTA_ATF
	1
	R4
	Mar-13
	Dec-14
	100%
	Keysight
	36.509, new TR 37.978
	RP-141325

	620013
	Stopped at 20% - Study on UpLink MultiUser Multiple-Input Multiple-Output (UL MU-MIMO)
	FS_UL_MU_MIMO
	1
	G1, G2
	Apr-14
	Feb-16
	100%
	Huawei
	45.876
	GP-131131

	570022
	Study on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz
	FS_LTE_1980_2170_Korea
	1
	R4
	Sep-12
	Dec-15
	100%
	KT
	LTE 36.861
	RP-151855

	600020
	Study on Positioning enhancements for E-UTRA
	FS_LCSenh_LTE
	1
	R4
	May-12
	Dec-14
	100%
	Huawei
	LTE 36.855
	RP-130680

	620045
	Study on Multi-RAT joint coordination
	FS_MultiRAT_JC
	1
	R4
	Dec-13
	Jun-15
	100%
	China Mobile
	UTRA, LTE 37.870
	RP-150417

	640016
	Study on Advanced Wireless Services (AWS) - Extension band for LTE
	FS_LTE_AWS_EXT
	1
	R4
	Dec-13
	Dec-14
	100%
	Qualcomm
	36.849, 36.869
	RP-141037

	640018
	Study on Indoor Positioning Enhancements for UTRA and LTE
	FS_UTRA_LTE_iPos_enh
	1
	R1, R4
	Jun-14
	Sep-15
	100%
	NextNav
	UTRA, LTE 37.857
	RP-141102

	650014
	Study on Downlink enhancements for UMTS
	FS_UTRA_EDL
	1
	R2, R1
	Sep-14
	Jun-15
	100%
	Huawei
	UTRA TR 25.706
	RP-150224

	650015
	Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE
	FS_LTE_EBF_FDMIMO
	1
	R1
	Sep-14
	Jun-15
	100%
	Nokia Networks (DL), Samsung (UL)
	36.897
	RP-150930

	650016
	Study on Licensed-Assisted Access using LTE
	FS_LTE_LAA
	1
	R1, R2, R4
	Sep-14
	Jun-15
	100%
	Ericsson, Huawei
	36.889
	RP-141817

	660025
	Study on Diameter Load Control Mechanisms
	FS_DLoCME
	1
	C4
	Dec-14
	Sep-15
	100%
	Alcatel-Lucent
	New 29.810
	CP-140996

	660027
	Study on EPC Signalling Improvement for Race Scenarios
	FS_EPC_SIG_RACE
	1
	C4
	Dec-14
	Sep-15
	100%
	Huawei
	New TR 29.811
	CP-140997

	660057
	Study on Video Enhancements in 3GPP Multimedia Services
	FS_VE_3MS
	1
	S4
	Dec-14
	Dec-15
	100%
	Ye-Kui Wang, Qualcomm Incorporated
	
	SP-140741

	660063
	Study on possible additional configuration for LTE TDD
	FS_LTE_TDD_add_config
	1
	R4
	Dec-14
	Sep-15
	100%
	NTT DOCOMO, Hideaki Takahashi
	36.825
	RP-150652

	660064
	Study on Network-Assisted Interference Cancellation and Suppression for UMTS
	FS_UTRA_NAICS
	1
	R1
	Dec-14
	Sep-15
	100%
	Huawei
	25.766
	RP-150174

	660065
	Study on Enhanced Multiuser Transmissions and Network Assisted Interference Cancellation for LTE
	FS_LTE_MUTX_NAIC
	1
	R1
	Dec-14
	Mar-15
	0%
	MediaTek
	
	RP-142315

	660066
	Study on Support of single-cell point-to-multipoint transmission in LTE
	FS_LTE_SC_PTM
	1
	R4
	Dec-14
	Jun-15
	100%
	Jeff GAO
	TR 36.890
	RP-150177

	660067
	Study on Extension of Dual Connectivity in E-UTRAN
	FS_LTE_dualC_ext
	1
	R3
	Dec-14
	Jun-15
	100%
	Samsung
	36.875
	RP-150170

	660068
	Study on further enhancements of small cell higher layer aspects for LTE
	FS_LTE_SC_enh2_hilayer
	1
	R3
	Dec-14
	Sep-15
	100%
	Huawei
	36.876
	RP-142283

	660069
	Study on RAN sharing enhancements for UMTS
	FS_RSE_UTRA_GUSH
	1
	R3
	Dec-14
	Jun-15
	100%
	Huawei
	25.756
	RP-150686

	660070
	Study on LTE DL 4 Rx antenna ports
	FS_LTE_4Rx_AP_DL
	1
	R4
	Dec-14
	Mar-15
	100%
	Ericsson
	
	RP-150457

	660071
	Study on performance enhancements for high speed scenario in LTE
	FS_LTE_high_speed
	1
	R4
	Dec-14
	Dec-15
	100%
	NTTDoCoMo
	
	RP-150159

	660061
	Study on Enhanced Multiuser Transmissions and Network
	FS_MUIC_LTE
	1
	R1
	Dec-14
	Dec-15
	0%
	Pei-Kai Liao
	36.891
	RP-142315

	670040
	Study on regulatory aspects for flexible duplex for E-UTRAN
	FS_LTE_flex_duplex_reg
	1
	RP
	Jun-16
	Dec-16
	99%
	LG Electronics Inc.
	36.882
	RP-150470

	670043
	Study on Downlink Multiuser Superposition Transmission for LTE
	FS_LTE_MUST
	1
	R1
	Mar-15
	Dec-15
	100%
	Mediatek
	36.859
	RP-151100

	670044
	Study on Measurement gap enhancement for LTE
	FS_LTE_meas_gap
	1
	R4
	Mar-15
	Dec-15
	100%
	
	36.894
	RP-150515

	670087
	Study on Phase 1 of the Support of Emergency services over WLAN
	FS_SEW
	1
	S2
	Mar-15
	Jun-15
	100%
	Laurent Thiebaut, Alcatel Lucent
	new 23.771
	SP-150251

	670093
	Study on EGPRS Access Security Enhancements with relation to cellular IoT
	FS_EASE_IoT
	1
	S3
	Mar-15
	Dec-15
	100%
	Vesa Torvinen, Ericsson
	New 33.860; 33.420
	SP-150145

	680013
	Study on SCC AS Restoration
	FS_SCCAS_RES
	1
	C4
	Jun-15
	Jun-15
	100%
	Hao Zhang,, China Mobile
	New 29.812
	CP-150398

	680018
	Study on S6a/S6d Shared Data Update
	FS_eSDU
	1
	C4
	Jun-15
	Dec-15
	100%
	Ulrich Wiehe, Nokia Networks
	New 29.813
	CP-150400

	680056
	Study on LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 28
	FS_LTE_CA_B20_B28
	1
	R4
	Jun-15
	Dec-15
	100%
	TeliaSonera
	
	RP-151515

	690003
	Study on Impacts of the Diameter Base Protocol Specification Update
	FS_DBPU
	1
	C4
	Sep-15
	Dec-15
	99%
	Huawei, Peter Schmitt
	29.274, 29.060, 23.003, 29.272, 29.002, 29.305, 23.008, 29.230, 29.303, 23.007, 24.301, 24.008
	CP-150575

	690061
	Study on new AWS-3/4 Band for LTE
	FS_LTE_AWS_3_4
	1
	R4
	Sep-15
	Dec-15
	100%
	Dish Network
	36.870
	RP-151626

	720087
	Study on multi-node testing for LAA
	FS_LTE_LAA_multinode_test
	1
	R4
	Jun-16
	Dec-16
	0%
	Huawei
	
	RP-161197


� Unlike current 3GPP TS 45.005, optional MS power reduction for an EC-GSM MS when transmitting on multiple uplink timeslots, is not supported.
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