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1. Introduction

1.1 General introduction

This document compiles the "justification" and "objective" sections of all the 3GPP Work Items that relate to Internet of Things (IoT), also known as Machine-to-Machine (M2M), Cellular IoT (CIoT), or Narrowband IoT (NBIoT).

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, 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.
Note that this document is limited to show the structure, justification and objective of all the 3GPP WIDs that relate to CIoT. No further technical analysis of the actual work is provided.

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 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.

1.2.1.2 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....'.

1.2.1.3 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/
1.2.1.4 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 14 Features
2.1 Non-IP for Cellular Internet of Things (CIoT) for 2G/3G-GPRS(EC-EGPRS) (NonIP_GPRS)

UID: 710023, WID in SP-160196

2.1.1 Overall structure

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

	710023
	Non-IP for Cellular Internet of Things (CIoT) for 2G/3G-GPRS(EC-EGPRS)
	NonIP_GPRS
	1
	Rel-14
	S2, C1, C4
	Mar-16
	Sep-16
	40%
	
	
	SP-160196

	710024
	Non-IP for Cellular IoT for EC-EGPRS 
	NonIP_GPRS
	2
	Rel-14
	S2
	Mar-16
	Jun-16
	50%
	Hans Ronneke, Ericsson
	23.060, 23.682, 23.401?
	SP-160196

	710025
	CT aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	2
	Rel-14
	C1, C4
	Mar-16
	Sep-16
	38%
	Orange, Youssef CHADLI
	
	CP-160293

	710026
	CT1 aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	3
	Rel-14
	C1
	Mar-16
	Sep-16
	50%
	Orange, Youssef CHADLI
	24.008
	CP-160293

	720069
	CT3 aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	3
	Rel-14
	C3
	Mar-16
	Sep-16
	0%
	Orange, Youssef CHADLI
	29.060, 29.274, 29.002, 29.303, 23.008, 29.128, 29.272, 23.007
	CP-160293

	710027
	CT4 aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	3
	Rel-14
	C4
	Mar-16
	Sep-16
	65%
	Orange, Youssef CHADLI
	29.060, 29.274, 29.002, 29.303, 23.008, 29.128, 29.272, 23.007
	CP-160293


Justification
Machine type communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem, in particular through NB-IoT, EC-EGPRS and LTE eMTC as further emphasized by GSMA to cover all LPWA use cases. In Release 13, TSG GERAN has developed coverage enhancement functions as part of EC-EGPRS (CIoT_EC_GSM) as a result of the TSG GERAN Study in TR45.820 (which also eventually led to NB-IoT), as well as support for PSM and eDRX. GSM is widely used for M2M applications in various regions. Its continued operation is not only expected in the future, but it is also anticipated to be further catalysed by EC-EGPRS, PSM and eDRX. 

The FS_AE_CIOT study concluded in TR 23.720 to introduce support for Non-IP Data for NB-IoT. Normative work is ongoing in Rel-13 (CIoT) to introduce Non-IP Data support both for NB-IoT and E-UTRA. The motivation to support Non-IP Data is not RAT specific, thus it is also expected to be supported over ((EC-)E)GPRS.

NOTE: SMS is specified by CT1 in a RAT agnostic way. As such the optimized Support of SMS transmission which has been decided for NB-IoT/E-UTRAN will be possible to use for EC-EGPRS as well and need not be part of this WID. 
Objective
The objective of this work item is to provide normative specification for supporting “Non-IP Data” over GPRS by: 

Introducing PDP Type “Non-IP” 

Support for non-IP data delivery via SGi and T6b (SCEF)
2.1.2 CT aspects for Non-IP for Cellular Internet of Things for EC-EGPRS (NonIP_GPRS-CT)

UID: 710025, WID in CP-160293
Justification
Machine type communication (MTC) represents a significant growth opportunity for the 3GPP ecosystem, in particular through NB-IoT, EC-EGPRS and LTE eMTC as further emphasized by GSMA to cover all LPWA use cases. In Release 13, TSG GERAN has developed coverage enhancement functions as part of EC-EGPRS (CIoT_EC_GSM) as a result of the TSG GERAN Study in TR45.820 (which also eventually led to NB-IoT), as well as support for PSM and eDRX. GSM is widely used for M2M applications in various regions. Its continued operation is not only expected in the future, but it is also anticipated to be further catalysed by EC-EGPRS, PSM and eDRX. 

The FS_AE_CIOT study concluded in TR 23.720 to introduce support for Non-IP Data for NB-IoT. Normative work is ongoing in Rel-13 (CIoT) to introduce Non-IP Data support both for NB-IoT and E-UTRA. The motivation to support Non-IP Data is not RAT specific, thus it is also expected to be supported over ((EC-)E)GPRS.

SA2 created the new work item NonIP_GPRS-CT in order to specify the stage 2 requirements for Non-IP Data support over 2G/3G-GPRS.
Objective
To define the Stage 3 protocol aspects of Non-IP solution for Cellular Internet of Things for 2G/3G-GPRS 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.
2.2  Further enhanced MTC for LTE (LTE_feMTC)

UID: 720092, WID in RP-161321

2.2.1 Overall structure

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

	720092
	 Further enhanced MTC for LTE
	LTE_feMTC
	1
	Rel-14
	R1
	Jun-16
	Sep-17
	0%
	Ericsson
	
	RP-161321

	720192
	Core part: Further enhanced MTC for LTE
	LTE_feMTC-Core
	2
	Rel-14
	R1
	Jun-16
	Mar-17
	0%
	Ericsson
	
	RP-161321

	720292
	Perf. part: Further enhanced MTC for LTE
	LTE_feMTC-Perf
	2
	Rel-14
	R4
	Jun-16
	Sep-17
	0%
	Ericsson
	
	RP-161321


Justification
The provision of IoT via cellular networks is proving to be a significant opportunity for mobile operators. In Release 13, two classes of low-cost IoT devices with enhanced coverage and long battery life are specified: eMTC devices and NB-IoT devices with UE bandwidths of 6 PRBs and 1 PRB, respectively (1 PRB = a 180-kHz physical resource block).
UE positioning and tracking are important in many IoT applications, such as asset tracking. But GNSS-based positioning method is not appropriate for many IoT applications. Additionally, the narrow UE bandwidth poses challenges for the positioning accuracy when using the 3GPP positioning functionalities defined for normal UEs. In Rel-13, only limited positioning functionalities are provided for these UEs. Hence completing the core requirements from Rel-13 and considering improvements of the 3GPP positioning methods are necessary to improve the 3GPP-based IoT eco-system.
When many devices in the same cell need to receive the same information simultaneously, for example in case of rollout of firmware or software upgrades, it is in many cases more efficient to use multicast transmission instead of unicast transmission. Low complexity multicast functionality can be introduced either in the form of a narrowband format of the regular MBSFN transmission functionality or as a small extension of the recently introduced single-cell point-to-multipoint transmission (SC-PtM) functionality.
In Rel-13 the requirements of complexity reduction, extended battery life, and coverage enhancements aimed at devices such as sensors, meters, smart readers, and similar. Other types of devices/use cases, such as voice capable wearable devices and health monitoring devices share some of these requirements. However, a subset of these devices are not fully covered by the Rel-13 improvements because they require higher data rates above 1 Mbps, mobility, and they may support services that are more delay sensitive. It is important to address such use cases with higher data rate requirements and with mobility compared to those addressed by Rel-13 eMTC while maximally harvesting the power consumption and complexity reduction and link budget enhancements features enabled by using the existing Rel-13 eMTC solution. 
Objective
Objective of SI or Core part WI or Testing part WI

The objective is to specify the following improvements for machine-type communications for BL/CE (eMTC) UEs.
Positioning [RAN4, RAN1]

E-CID: RSRP/RSRQ measurement

E-CID: UE Rx-Tx time difference measurement

OTDOA: core requirements

From RAN#73: (considering the outcome of the NB-IoT) accuracy, UE complexity and power consumption for OTDOA can be studied
Multicast [RAN2 lead, RAN1]

Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions
Mobility enhancements [RAN4 only]

Full standard support for inter-frequency measurements for eMTC [RAN4]

Higher data rates [RAN1, RAN2, RAN4]

Specify HARQ-ACK bundling in CE mode A in HD-FDD

Larger maximum TBS

Larger max. PDSCH/PUSCH channel bandwidth in connected mode at least in CE mode A in order to enhance support e.g. voice and audio streaming or other applications and scenarios

Up to 10 DL HARQ processes in CE mode A in FD-FDD
VoLTE enhancements [RAN1, RAN2]

From RAN#73: Based on outcome from VoLTE study item
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary performance requirements, measurement accuracy requirements and test cases related to the above mentioned enhancements and core requirements.
2.3  Enhancements of NB-IoT (NB_IOTenh)

UID: 720093, WID in RP-161324

2.3.1 Overall structure

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

	720093
	 Enhancements of NB-IoT
	NB_IOTenh
	1
	Rel-14
	R1
	Jun-16
	Sep-17
	0%
	Huawei
	
	RP-161324

	720193
	Core part: Enhancements of NB-IoT
	NB_IOTenh-Core
	2
	Rel-14
	R1
	Jun-16
	Mar-17
	0%
	Huawei
	
	RP-161324

	720293
	Perf. part: Enhancements of NB-IoT
	NB_IOTenh-Perf
	2
	Rel-14
	R4
	Jun-16
	Sep-17
	0%
	Huawei
	
	RP-161324


Justification
In Release 13, the “Narrowband Internet of Things (NB-IoT)” technology was standardized across 3GPP. The aim was to specify a radio access for the cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, which 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. 

Rel-13 NB-IoT delivers the key functionalities, including support of non-realtime voice, to enable 3GPP systems to penetrate the ultra-low cost, extended coverage IoT marketplace. The market for machine communications is now much in demand from operators and governments and reflects the rapid spread and high ambitions for connecting large numbers of such devices with the advantages of cellular networks. As a result, it is timely to provide further enhancements to NB-IoT to ensure network deployments are ready to respond quickly as the machine market grows and diversifies. This work item starts from the Rel-13 NB-IoT design, and extends it to support some further features familiar from LTE which can be re-designed for NB-IoT to further increase the market impact, such as narrowband support for positioning and multi-cast. There are also enhancements to the Rel-13 techniques which will allow them to make more efficient use of the NB-IoT resources. These enhancements will be designed so as to maintain the ultra-low cost and complexity of the Rel-13 NB-IoT UE where appropriate, as well as the coverage and capacity of the NB-IoT network.
Objective
Objective of SI or Core part WI or Testing part WI

Specify the following features for enhancement of NB-IoT to achieve even lower device power consumption, while maintaining the coverage and capacity of the NB-IoT network, and ultra-low UE cost. The objectives apply to the in-band, guard-band, and standalone operation modes and the same coverage enhancement targets as defined in the Rel-13 NB-IoT work item.

Positioning:

Introduce E-CID core requirements:

RSRP/RSRQ measurement [RAN4 only]

UE Rx-Tx time difference measurement [RAN4 only]
Support of UTDOA or OTDOA:

Study accuracy, UE complexity, UE power consumption for both UTDOA and OTDOA using NB-IoT and provide recommendation to RAN#73 on which one solution to adopt [RAN1] 
3GPP network operators are invited to provide inputs to RAN1#86 on their positioning requirements. Companies are encouraged to include both methods in their evaluations.

Based on the study make a choice (either uplink positioning or OTDOA) during RAN#73
Multicast:

Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions
Non- Anchor PRB enhancements
Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]
Mobility and service continuity enhancements

Enhancement(s) to connected mode mobility in order to improve service continuity and avoid NAS recovery for both CP and UP solutions without the increasing of UE power consumption. [RAN2, RAN3,RAN4].
New Power Class(es)
Evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13 (RAN4, RAN2).
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary performance requirements related to the above mentioned core requirements for eMTC and NB-IoT

RAN4 to specify the following performance requirements:

UE and Base Station demodulation requirements

UE and Base Station RRM performance requirements
2.4 Enhancements of Dedicated Core Networks selection mechanism (eDecor)

UID: 720006, WID in SP-160310

2.4.1 Overall structure

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

	720006
	Enhancements of Dedicated Core Networks selection mechanism
	eDecor
	1
	Rel-14
	S2
	Sep-15
	Sep-16
	86%
	Roland Gustafsson
	23.711
	SP-160310

	690051
	Study on Enhancements of Dedicated Core Networks selection mechanism
	FS_eDecor
	2
	Rel-14
	S2
	Sep-15
	Mar-16
	95%
	Roland Gustafsson
	23.711
	SP-150518

	720007
	Enhancements of Dedicated Core Networks selection mechanism
	eDecor
	2
	Rel-14
	S2
	Jun-16
	Sep-16
	70%
	Roland Gustafsson
	23.401, 23.060, 23.251
	SP-160310


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/or 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. 

The Rel-13 DECOR solution was not allowed to impact the UE and supports Rel-13 and earlier. Similar to the Network sharing where there are supporting and non-Supporting UEs we can enhance DECOR in Rel-14 allowing some UE impacts. 
Objective
The objective with the work item is to specify the following aspect of the Dedicated Core Networks feature based on the agreed conclusions from the study phase documented in the TR 23.711:

-
Improve DCN selection mechanism by providing assistance information from the UE.

-
This assistance information complements the Rel‑13 DECOR mechanism. This reduces the signalling required to register to and maintain a DCN. It can also improve isolation between dedicated core networks since there is reduced need for redirecting between different DCNs. The updated selection mechanism impacts the UE and RAN but the provisioning of the assistance information impacts the CN. The solution works when the UE changes PLMN.
2.4.2 Study on Enhancements of Dedicated Core Networks selection mechanism (FS_eDecor)

UID: 690051, WID in SP-150518
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/or 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. 

The Rel-13 DECOR solution was not allowed to impact the UE and supports Rel-13 and earlier. Similar to the Network sharing where there are supporting and non-Supporting UEs we can enhance DECOR in Rel-14 allowing some UE impacts. 

The Rel-13 work on architecture enhancements for CIOT may develop DECOR enhancements for the CIOT use case. This SID is expected to generalise and further enhance any solutions developed for CIOT.
Objective
The objective with the study is to enhance the following aspect of the Dedicated Core Networks feature:

-
Improve DCN selection mechanism by providing assistance information from the UE.


This assistance information complements the Rel‑13 DECOR mechanism. This can reduce the signalling required to register to and maintain a DCN. It can also improve isolation between dedicated core networks since there is no need for redirecting between different DCNs. The updated selection mechanism impacts the UE and RAN but the provisioning of the assistance information may impact the CN. It is advantageous if the solution works when the UE change PLMN.

2.5 Study on extended architecture support for Cellular Internet of Things (FS_CIoT_Ext)

UID: 720081, WID in SP-160505

2.5.1 Overall structure

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

	720081
	Study on extended architecture support for Cellular Internet of Things
	FS_CIoT_Ext
	1
	Rel-14
	S2
	Jun-16
	Mar-17
	0%
	Intel : Puneet Jain
	23.730
	SP-160505


Justification
As part of Rel-13 FS_AE_CIoT study item (SP-150167), SA2 has studied architecture requirements for “Internet of Things”, specifically for ultra low complexity / low data rate devices which may also be power constrained. Rel-13 normative work was completed based on the conclusion from the TR 23.720 but some key issues (e.g. Support of authorization of use of Coverage Enhancement functionality etc.) were deferred to the Rel-14. It was also identified that some the CIoT optimizations defined in Rel-13 may require further improvement e.g. further improvements for SCEF connection. 
A UE which supports an NB-IOT RAT may also support other RATs. For example an asset tracking application might support both an NB-IOT RAT and a 2G RAT in order to increase the number of locations where the UE will be able to gain connectivity. For such devices, there is a need to support improved idle mode inter-RAT mobility in order to prevent the need for the device to detach and then re-attach when moving between RATs, with the consequent signalling and power consumption cost.

In Rel-13 solution NIDD via SCEF there is no way SCEF can determine if the data was successfully delivered to the UE (e.g. in case of UE radio link failure). Some of CIoT deployments would rely on reliable delivery of data (e.g. for enterprise customer). MNOs can provide this as value added service to their customers. There is need to support Reliable communication service between UE and SCEF.
Objective
The objective is to study the further enhancements/simplifications to 3GPP system to support Cellular Internet of Things (CIoT). 

The following should be taken into account for the study:

Support of authorization of use of Coverage Enhancement functionality.

Reliable communication service between UE and SCEF. 

Inter-RAT idle mode mobility support for NB-IOT.

Review existing multicast/broadcast services architecture to ensure suitability for NB-IOT.

Review existing Location services architecture to ensure suitability for UEs using Control Plane CIoT EPS optimisation.

QoS differentiation between UEs using control plane EPS CIoT optimizations. 

CN overload protection for UE supporting control plane EPS CIoT optimizations.

NOTE: This has dependency on RAN WGs.

Work done as part of Rel-13 study FS_AE_CIoT may be considered. 

2.6 Study on NB-IoT RF requirement for coexistence with CDMA (FS_NB_IOT_CDMA_coex)

UID: 720086, WID in RP-161187

2.6.1 Overall structure

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

	720086
	Study on NB-IoT RF requirement for coexistence with CDMA
	FS_NB_IOT_CDMA_coex
	1
	Rel-14
	R4
	Jun-16
	Dec-16
	0%
	China Telecom
	
	RP-161187


Justification
Narrowband IoT WI was approved in RAN#69 meeting. In the WID, RAN4 was to specify the core requirements for "stand-alone operation", "guard band operation" and "in-band operation". Several high priority bands for NB-IoT within release13 WI were agreed, including bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66. Currently, RAN4 is working on NB-IoT RF requirements and is planning to finalize the core part in RAN#72 meeting. However the scenario of CDMA and NB-IoT coexistence has not been evaluated in this WI.

The CDMA air interface is used in both 2G and 3G networks to provide voice and data services, which is widely used in many countries such as China, Japan, Korea, US etc. in different regions. Referring to the information issued by CDG in middle of 2014, there are 314 operators who deployed CDMA commercial networks in 118 countries worldwide. From the cdma2000 devices statistic information, it can be found that CDMA frequency is mainly using the bands below 2GHz, while 800M is the most important frequency band for CDMA network for providing wide coverage. 

NB-IoT is targeting low cost and wide area IoT application, which makes the frequency below 1GHz more suitable for deployment. CDMA operators would prefer to deploy NB-IoT in the 800M frequency band, which will be gradually re-farmed to LTE system, however, the procedure will be long term. CDMA and NB-IoT coexistence will be a practical problem for both intra-operator and inter-operator deployment scenarios. However, CDMA related scenarios have not been considered in the current NB-IoT RF evaluation and specifications, which will bring difficulty for CDMA operators to handle the inter-operator coexistence issue, as well as do the carrier planning for NB-IoT deployment. 

Based on the above considerations, RAN4 discussed this issue in RAN4#78bis meeting based on operator requirements and a WF on handling of CDMA and NB-IoT coexistence study was approved in R4-162833. The agreements are listed below for convenience:

CDMA and NB-IoT coexistence should be studied.

Considering the tight schedule of R13 NB-IoT, it is recommended such coexistence study be conducted and evaluated in potential R14 WI/SI.
Objective
Objective of SI or Core part WI or Testing part WI
Identify operating bands for interference evaluation on NB-IoT coexistence with CDMA, such as bands around 800M (B5, B26 etc.)

For the NB-IoT stand-alone operation mode, evaluate coexistence requirement between NB-IoT and CDMA, and further evaluate whether R13 NB-IoT RF requirements could be reused or not.

Identify necessary additional RF requirements to ensure NB-IoT for co-existence with CDMA. 
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Identify necessary additional RF requirements of NB-IoT for co-existence with CDMA. 
2.7 Study on UICC power optimization for MTC (FS_UICC_MTC_OPT)

UID: 700036, WID in CP-150875

2.7.1 Overall structure

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

	700036
	Study on UICC power optimization for MTC
	FS_UICC_MTC_OPT
	1
	Rel-14
	C6
	Jun-16
	Dec-16
	71%
	Berionne, Michele
	31.970
	CP-150875


Justification
With the Rel-12 and Rel-13 MTC features 3GPP has created modes of operation optimized for MTC UEs. 
Improved power efficiency, so that MTC UEs can have up to ten years battery life with battery capacity of 5 Wh (Watt-hours). Reducing power consumption is important both for MTC using battery as well as for MTC using external power supply. With the continued growth of MTC populations and ever more challenging use cases from the point of view of power consumption, the importance of reducing power consumption will only grow. Several new features are introduced in 3GPP for these devices, such as PSM and extended DRX.

The use of all UICCs available mechanisms may not be necessary for MTC UEs. Efficient support of PSM and eDRX mode may need additional UICC mechanism requiring to evaluate impact on terminal and on UICC.
Objective
The objective is to identify a mechanism to remove or reduce power supplied to the UICC when the UICC is not required for long periods of time, without the extra penalty of a new complete re-initialization when the UICC is needed again, in order to reduce the overall power consumption of the UE with infrequent mobile originating and terminating services.

The study will determine whether any new UICC mechanism is needed, and if so define related requirements.

The study will provide:

Recommendations on the optimum context for the use of the mechanisms (e.g. duration of power saving period). 

In particular, interactions with other mechanisms, including existing mechanisms e.g. polling interval negotiation will be considered.

Defined requirements and identified impacts on the UICC platform will be communicated to ETSI SCP, which defines the UICC platform used to host 3GPP USIM application, in order to identify a suitable technical solution.

3. Release 13 Features

3.1 Service Exposure and Enablement Support (SEES)

UID: 610030, WID in SP-130505

3.1.1 Overall structure

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:

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.

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.

3.2 Architecture Enhancements for Service capability Exposure (AESE)

UID: 640048, WID in SP-140704

3.2.1 Overall structure

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:

Define the architectural requirements for new service capabilities and services (based on the Stage 1 normative requirements) that are exposed to application providers;

Develop solutions based on objective 1);

Determine which solution(s) from the TR phase to document in normative specifications; and 

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.
3.2.2 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.

3.3 Service Requirements Maintenance for Machine-Type Communications (MTC) (SRMMTC)

UID: 620063, WID in SP-130600

3.3.1 Overall structure

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
1)
to provide upon request clarifications for the service requirements that 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
3.4 Cellular (Narrowband) Internet of Things (CIoT)

UID: 700012, WID in SP-130600

3.4.1 Overall structure

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-130600

	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
	
	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
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
1)
to provide upon request clarifications for the service requirements that 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
3.4.2 Stage 2 of CIoT (CIoT)

UID: 700016, WID in SP-150844
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.
3.4.3 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.
3.4.4 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.
3.4.5  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
3.4.5.1 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

NOTE:
Leave empty if 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
3.4.5.2 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
3.5 Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (CIoT_EC_GSM)

UID: 690006, WID in GP-151039

3.5.1 Overall structure

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.
3.5.2 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.

.
3.5.3 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

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The objective is to specify the performance requirements for EC-GSM-IoT.
3.6 Extended DRX cycle for Power Consumption (eDRX)

UID: 690005, WID in SP-150369

3.6.1 Overall structure

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. 
3.6.2 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.
3.6.3 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. 
3.6.4 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. 
3.6.5 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

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
3.6.5.1 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

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
3.6.6 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

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
3.7 Optimizations to Support High Latency Communications (HLcom)

UID: 670027, WID in SP-150030

3.7.1 Overall structure

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 Rönneke
	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 Rönneke
	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.
3.7.2 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.
3.7.3 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.

3.8 Further LTE Physical Layer Enhancements for MTC (LTE_MTCe2_L1)

UID: 650033, WID in RP-141660

3.8.1 Overall structure

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


3.8.2 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

3.9 EGPRS Access Security Enhancements in relation to Cellular IoT (EASE_EC_GSM)

UID: 690045, WID in SP-150462

3.9.1 Overall structure

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
	
	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: 

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. 

Define what security procedures and security algorithms are to be used by for Cellular IoT devices in Gb mode. 

The potential security enhancements as part of this work item should aim at minimising the impacts to the GPRS core network 

3.10 Group based Enhancements (GROUPE)

UID: 640050, WID in SP-140706

3.10.1 Overall structure

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

	680029
	DELETED: CT3 aspects of Group based Enhancements
	GROUPE-CT
	3
	Rel-13
	C3
	Jun-15
	Dec-15
	100%
	Peter Schmitt, Huawei
	29.468
	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.
3.10.2 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)
3.11 Monitoring Enhancements (MONTE)

UID: 640049, WID in SP-140705

3.11.1 Overall structure

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.
3.11.2 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.
3.11.3 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.) 

3.12 Dedicated Core Networks (DECOR)

UID: 640046, WID in SP-150249

3.12.1 Overall structure

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.
3.12.2 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: 

Extensions to carry the UE Usage Type from the Source MME/SGSN to the Target MME/SGSN;

Extensions of subscription data to include UE Usage Type in HSS/HLR;

Extensions on S6a/S6d/Gr interface to allow the MME/SGSN to retrieve the UE Usage Type from HSS/HLR;

Extensions of information storage in MME, SGSN, HSS for DECOR;

Extensions of DNS procedure to support DECOR node selection;

Potential extensions of restoration procedure; and

Potential impacts to CT1 specifications.
3.12.3  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
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
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
For WI/SI already approved in the past, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.
4. Release 13 Studies

4.1 Study on Power saving for Machine-Type Communications (MTC) devices (FS_uPoD)

UID: 620012, WID in GP-131136

4.1.1 Overall structure

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

4.2 Study on Cellular system support for ultra Low Complexity and low throughput Internet of Things (FS_IoT_LC)

UID: 640001, WID in GP-150354

4.2.1 Overall structure

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


Justification
Machine to Machine (M2M) communication represents a significant growth opportunity for the 3GPP ecosystem. To support the so called ‘Internet of Things’, 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. 

It is no surprise that the M2M business of 3GPP operators currently rely on the use of legacy GPRS (i.e. non-EGPRS) devices that provide the most cost effective devices. However, there are competing technologies for supporting M2M communication that claim to provide devices at a much lower cost than GSM with better coverage and power efficiency than the cheapest GSM devices. 

In order to optimise the support of ‘Internet of Things’ in 3GPP cellular networks to compete with non-3GPP technologies in the lower data rate end of the M2M market, it is necessary to study both the possibility of evolving the current GERAN system and the design of a new access system with regard to the following aspects:

Improved indoor coverage

A number of applications require deployment of Machine Type Communication (MTC) devices indoor, e.g. in an apartment basement, or on indoor equipment that may be close to the ground floor etc. This effectively means that indoor coverage should be readily available and reliable.

Support for massive number of low throughput devices 

It is expected that the number of devices used for MTC will increase exponentially but the packet data size will remain small. Moreover, the support of MTC traffic should be possible either in existing GSM deployments or using small chunk(s) of licensed spectrum which may be available to operators by (re)using GSM carriers or using small parts of licensed spectrum coming from wideband systems like LTE (typically a substantially reduced number of 200 kHz RF channels compared to legacy GSM). A system that can support a large number of devices, each generating a small amount of data is required.

Delay sensitivity 

Some devices may have relaxed delay characteristics (e.g. the reporting of a meter reading some time within the next 24 hours) and this may be taken into account when evaluating system capacity and design. 

In contrast, other devices (e.g. burglar alarms) have reasonably strict delay requirements and may be placed at the limit of coverage: for these it is suggested that a delay requirement of 10 seconds is appropriate for the uplink (measured from the ‘trigger event’ to the packet being ready for transmission from the base station towards the network).

Ultra low cost 

M2M applications require devices that are very cheap (so that they can be deployed on a mass scale or in a disposable manner). The study should take into consideration that MTC devices have very limited throughput requirement and may not need to support circuit switched services to develop techniques that can significantly reduce cost.

Low power consumption

Many M2M applications require devices to have up to ten years’ battery life. The study should determine whether the existing R12 Power Save Mode is sufficient, and if not, identify techniques to significantly cut down the power usage of MTC devices e.g. by optimising signalling exchanges in the system, in order to realise battery life of up to ten years.

Network architecture

In Release ’99, 3GPP worked to enhance the security of the system and these enhancements were incorporated into the Iu mode architecture used for UTRAN. In Release 8, 3GPP provided further enhancements to security to support the S1 mode architecture used for E-UTRAN. When considering an access system for the Internet of Things that might need to remain in operation for another 20 years, it will be useful to consider whether a system based on Release ’97 Gb mode can be reused unmodified; or, needs evolution; or, whether the S1 mode architecture can be reused. However, it should be noted that the S1 interface is connection oriented and (based on SA WG 2’s Release 12 “Small Data and Device Triggering Enhancements” (SDDTE) work) might not be best optimised for small data transfers. In addition E-UTRAN is optimised for network controlled handover and optimised for use with the X2 inter-site interface. Hence the study should identify a Core Network architecture, security framework and Radio Access Network-Core Network interface (e.g. S1 or Gb), and associated protocol stacks for M2M which are suitable for the M2M market in the 2017 and onwards timeframe. 
Objective
The main objective of the study is to evaluate how to support low throughput and low complexity Machine Type Communications. 
Different solutions can be investigated, e.g. a non-legacy based design, and/or a backward compatible evolution of GSM/EDGE. 

The aim is to 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). 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.

Scale to support a massive number of MTC Mobile Stations. It is suggested to use the traffic model from Annex A of TR36.888 v12.0.0”Study on provision of low-cost Machine Type Communications (MTC) User Equipments (UEs) based on LTE” with the modification to use 40 low throughput devices (rather than 3 smart meters) per home
. In addition the overall aspects of attempting to securely transfer very small quantities of information (at least 20 octets) need to be addressed.

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. One traffic model for battery life estimation should be based on the “regular reporting”, “no mobility” scenario from Annex A.1 of TR 36.888 v12.0.0, but using a “120 minute Uplink Interval”
.

NOTE:
This power consumption evaluation is not intended to overlap with TSG GERAN’s uPoD SID. Instead, for backwards compatible concepts, this part of this SID, should focus on the implications of coverage extension.

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. Restrict use to a simple QoS model (e.g. equivalent to the R’97 peak bit rate and precedence, or, R’8 AMBR and QCIs 6, 8, 9 but with a relaxed packet delay budget); single PDP context per MS; etc.). Potential enhancements within the responsibility of other groups may be identified.



For both options:

There is no requirement for inter-RAT mobility.

Intra-RAT mobility is assumed to be based on cell reselection.
4.3 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

4.3.1 Overall structure

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. 

4.4 Study on Battery Efficient Security for very low Throughput Machine Type Communication Devices (FS_BEST_MTC_Sec)

UID: 670036, WID in SP-150171

4.4.1 Overall structure

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:

Investigate whether battery efficient ‘device to enterprise’ mechanisms to provide sufficient security exist.

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. 

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:

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.

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.. 


4.5 Study on Small data transmission enhancements for UMTS (FS_UTRA_SDATA)

UID: 650013, WID in RP-141861

4.5.1 Overall structure

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

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
4.6 Study on Application specific Congestion control for Data Communication (FS_ACDC)

UID: 570034, WID in SP-130415

4.6.1 Overall structure

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

4.7 Study on enhancements for Infrastructure based data Communication Between Devices (FS_eICBD)

UID: 610031, WID in SP-130418

4.7.1 Overall structure

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.

5. Release 12 Features

5.1 Machine-Type and other mobile data applications Communications enhancements (MTCe)

UID: 560022, WID in SP-130327

5.1.1 Overall structure

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

	560022
	Machine-Type and other mobile data applications Communications enhancements
	MTCe
	1
	Rel-12
	S2, S1, S3, C1, C3, C4, C6, R2, R3, G1
	Dec-09
	May-16
	98%
	Intel
	Stage 1/2/3
	SP-130327

	560021
	Stage 1 for Support for Interworking with M2M Service Enablement
	MTCe-SIMSE
	2
	Rel-12
	S1
	Jun-12
	Mar-13
	100%
	KPN
	22.368
	SP-120436

	570030
	Stage 1 for Machine-Type and other mobile data applications Communications – Service Requirement Maintenance
	MTCe-SRM
	2
	Rel-12
	S1
	Sep-12
	Mar-13
	100%
	KPN
	22.101, 22.368
	SP-130105

	560722
	TR on Security aspects of Machine-Type Communications
	MTCe-SA3TR
	2
	Rel-12
	S3
	Dec-09
	Mar-14
	100%
	Samsung
	New TR 33.868
	SP-130327

	560522
	Security and Privacy aspects for Machine-Type and other mobile data applications Communications enhancements (Stage 2)
	MTCe-SA3
	2
	Rel-12
	S3
	Jun-12
	Mar-14
	100%
	Samsung
	New TS 33.187
	SP-130327

	560122
	BB1: Small Data and Device Triggering Enhancements (SDDTE)
	MTCe-SDDTE
	2
	Rel-12
	S2, C4, C3
	Jun-12
	Sep-14
	100%
	Intel
	-
	SP-120450

	560622
	TR on Stage 2 BB1: Small Data and Device Triggering Enhancements
	MTCe-SDDTE
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	Intel
	New TR 23.887
	SP-120450

	562122
	Stage 2 for BB1: Small Data and Device Triggering Enhancements
	MTCe-SDDTE
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	Intel
	23.682
	SP-120450

	630001
	Stage 3 for BB1: Small Data and Device Triggering Enhancements
	MTCe-SDDTE-CT
	3
	Rel-12
	C4, C3
	Mar-14
	Sep-14
	100%
	Huawei
	Stage 3
	CP-140489

	630101
	CT4 part of Stage 3 for BB1: Small Data and Device Triggering Enhancement
	MTCe-SDDTE-CT
	4
	Rel-12
	C4
	Mar-14
	Sep-14
	100%
	Huawei
	29.002, 29.336, 23.008, 29.337, 29.338, 29.230
	CP-140489

	630201
	CT3 part of Stage 3 for BB1: Small Data and Device Triggering Enhancement
	MTCe-SDDTE-CT
	4
	Rel-12
	C3
	Mar-14
	Jun-14
	100%
	Huawei
	29.368
	CP-140489

	560222
	Deleted - BB2: Monitoring Enhancements (MONTE)
	MTCe-MONTE
	2
	Rel-12
	S2
	Jun-12
	Dec-12
	100%
	Intel
	23.682
	SP-120438

	560322
	BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP
	2
	Rel-12
	S2, C1, C4, C6, G1
	Jun-12
	May-16
	93%
	Ericsson
	-
	SP-120442

	561622
	TR on Stage 2 BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	Ericsson
	New TR 23.887
	SP-120442

	562322
	Stage 2 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	Ericsson
	23.060, 23.401, 23.682
	SP-120442

	620007
	Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT
	3
	Rel-12
	C1, C4, C6
	Dec-13
	Mar-16
	99%
	Ericsson
	Stage 3
	CP-130714

	620107
	CT1 part of Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT1
	4
	Rel-12
	C1
	Dec-13
	Sep-14
	100%
	Ericsson
	24.008, 24.301
	CP-130714

	620207
	Deleted - CT4 part of Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT4
	4
	Rel-12
	C4
	Dec-13
	Sep-14
	100%
	Ericsson
	29.274, 29.060, 23.008
	CP-130714

	620307
	CT6 part of Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT6
	4
	Rel-12
	C6
	Dec-13
	Dec-14
	100%
	Ericsson
	31.101, 31.102, 31.111
	CP-130714

	690068
	UE Conformance Test Aspects - UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-UEConTest
	4
	Rel-12
	R5
	Sep-15
	Mar-16
	100%
	Ericsson
	
	RP-151161

	650009
	Support of Power Saving Mode in GERAN
	MTCe-UEPCOP-GERAN
	3
	Rel-12
	G1
	Aug-14
	Aug-14
	100%
	Ericsson
	43.022
	GP-140628

	700005
	Testing of Support of Power Saving Mode in GERAN
	MTCe-UEPCOP_GERAN3new
	3
	Rel-12
	G3
	Nov-15
	May-16
	10%
	Ericsson
	
	GP-151186

	560422
	Deleted - BB4: Group based MTC feature (GROUP)
	MTCe-GROUP
	2
	Rel-12
	S2
	Jun-12
	Dec-12
	100%
	KPN
	23.682
	SP-120267

	620043
	RAN enhancements for Machine-Type and other mobile data applications Communications
	MTCe-RAN
	2
	Rel-12
	R2, R3
	Feb-14
	Sep-14
	100%
	ZTE
	UTRA, LTE
	RP-140752

	620143
	Core part: RAN enhancements for Machine-Type and other mobile data applications Communications
	MTCe-RAN-Core
	3
	Rel-12
	R2, R3
	Feb-14
	Sep-14
	100%
	ZTE
	25.300, 25.304, 25.413, 36.300, 36.304, 36.413, 36.423
	RP-140752


Justification


Architectural enhancements to facilitate communications with packet data networks and applications were specified in TS 23.682 in Rel-11. Service Requirements for Machine Type Communications were provided in TS 22.368 and TS 22.101. In Rel-11 following work task were completed – Roaming and non-roaming Architecture Reference Model for MTC, Network elements, interfaces and procedures for Device Triggering feature, Support for MSISDN-less PS-only subscription for Device Triggering and MT-SMS, Addressing aspects, and Support for PS-Only subscription. Due to time constraints, solutions to address several service requirements described in TS 22.368 and TS 22.101 were not specified in the Rel-11 timeframe.

This new work item will provide stage-2 specification for the remaining stage-1 requirements. Also maintenance of existing stage-1 requirements will be done under this work item. Enhancements for MTC may apply for wider range of mobile data applications.

Standardisation work related to MTC is also on-going in other standardisation bodies (e.g. ETSI TC M2M) on M2M service enablement. The work on service enablement will require complementing work in 3GPP that affect existing MTC requirements in the 3GPP system and requirements on the interfaces between the 3GPP system and the M2M service enablement layer.
Objective


Stage 1 objectives of this work item are identified in two specific Building Blocks under this WID:

Support for interworking with M2M service enablement (MTCe-SIMSE)

Service Requirement Maintenance (MTCe-SRM)

Stage 2 objective of this work item is to study and provide stage-2 specification for the requirements identified in TS 22.368 and TS 22.101. The work for MTCe will be conducted in separate Building Blocks. Following Building blocks are identified for this work:

Small Data and Triggering Enhancements (MTCe-SDDTE)

Monitoring Enhancements (MTCe-MONTE)

UE Power Consumptions Optimizations (MTCe-UEPCOP)

Group based features (MTCe-GROUP)

Each Building Block will be defined as separate WID and can come to conclusions independently regarding normative work. Additional Building blocks may be added.

Also objective of this work item is to study and provide stage 2 security and privacy related specification for the requirements identified in TS 22.368 and TS 22.101. Further, SA3 shall have responsibility for the Building Blocks listed above, as an assessor of the security implications and resulting required changes to technical specifications, if any.

Work ongoing in external standard bodies will be considered as needed.
5.1.2 Stage 1 for Support for Interworking with M2M Service Enablement (MTCe-SIMSE)

UID: 560021, WID in SP-120436
Justification


Standardisation work related to MTC is on-going in other standardisation bodies (e.g. ETSI TC M2M) on M2M service enablement. The work on service enablement will require complementing work in 3GPP that affect existing MTC requirements in the 3GPP system and requirements on the interfaces between the 3GPP system and the M2M service enablement layer.
Objective


Stage 1 objectives:

identify and specify service requirements for the support of interworking of the 3GPP System with M2M service enablement layers as specified by ETSI TC M2M. Specifically this includes:

Clarify the relation/mapping between the MTC Server and ETSI TC M2M service capabilities

Requirements for handling subscriber identities across service enablement layers and the 3GPP system

Requirements of interworking and integration of accounting and charging information

in order to avoid overlapping specifications, clarify where the border is between 3GPP functionality and M2M service enablement as specified by external bodies.
Stage 1 for Machine-Type and other mobile data applications Communications – Service Requirement Maintenance (MTCe-SRM)

UID: 570030, WID in SP-130105
Justification


A number of the MTC related service requirements in 22.368 and 22.101 have not been implemented yet in Release 12.

For some of these service requirements there are stage 2 activities ongoing in Release 12. 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 are no Stage 2 activities in Release 12, 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 Release 12, to ensure that the Stage 1 service specifications reflect what has been implemented in Stage 2. 

No new service requirements will be introduced under this work item.
Objective


One objective of this WID is to provide clarifications upon request from Stage 2 groups for the service requirements that Stage 2 groups are working on in Release 12. The items for which this applies include:

Restrict the use of a USIM to specific UEs: requirement in 22.368 clause 7.1.1. 

Lower power consumption of MTC Devices: requirements in 22.368 clause 7.1.1

Small Data Transmissions as per the service requirements defined in the clause 7.2.5 of TS 22.368

Efficient handling of frequent small data transmission as per the service requirement defined in clause 4.3.1 of TS 22.101
A second objective of this WID is to reconsider existing service requirements in 22.368 that are not listed in Stage 2 MTCe WIDs. It will be decided which of these service requirements will be retained, restructured, or removed permanently from Release 12 and future releases. The service requirements for which this applies include:

MTC Monitoring: requirements in 22.368 clause 7.2.8 

Create bulk CDRs to count chargeable events per group of MTC Devices: requirements in 22.368 clause 7.1.5

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

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 7.1.3.

Charging for signaling and charging related to (the use of) particular MTC Features and group (bulk) charging: 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

Time tolerant – restrict UE access to the network e.g. for certain areas during overload: requirements in 22.368 clause 7.2.3

Mobile originated only – optimize mobility management procedures per UE by e.g. reducing frequency: requirements in 22.368 clause 7.2.6

Infrequent mobile terminated – optimize mobility management procedures per UE by e.g. reducing frequency: requirements in 22.368 clause 7.2.7

Priority alarm sent from UE in the event of e.g. theft: requirements in 22.368 clause 7.2.9.

Location-specific trigger: requirements in 22.368 clause 7.2.11

Infrequent transmission – UE to attach to network and initiate connectivity only when there is data to be sent: requirements in 22.368 clause 7.2.13

MSISDN-less MO-SMS: requirement in 22.101 clause 25D

Some of the above requirements may be partially already implemented, or may be partially already be worked upon. This will have to be taken into account in a restructuring of the relevant requirements.

A third objective of this WID is to provide the usual end of release maintenance to ensure that the final Release 12 version of the service requirement specifications reflect what has been implemented in Stage 2.

No new service requirements will be added under this WID.
5.1.3 TR on Security aspects of Machine-Type Communications (MTCe-SA3TR)

UID: 560722, WID in SP-130327
Justification


Architectural enhancements to facilitate communications with packet data networks and applications were specified in TS 23.682 in Rel-11. Service Requirements for Machine Type Communications were provided in TS 22.368 and TS 22.101. In Rel-11 following work task were completed – Roaming and non-roaming Architecture Reference Model for MTC, Network elements, interfaces and procedures for Device Triggering feature, Support for MSISDN-less PS-only subscription for Device Triggering and MT-SMS, Addressing aspects, and Support for PS-Only subscription. Due to time constraints, solutions to address several service requirements described in TS 22.368 and TS 22.101 were not specified in the Rel-11 timeframe.

This new work item will provide stage-2 specification for the remaining stage-1 requirements. Also maintenance of existing stage-1 requirements will be done under this work item. Enhancements for MTC may apply for wider range of mobile data applications.

Standardisation work related to MTC is also on-going in other standardisation bodies (e.g. ETSI TC M2M) on M2M service enablement. The work on service enablement will require complementing work in 3GPP that affect existing MTC requirements in the 3GPP system and requirements on the interfaces between the 3GPP system and the M2M service enablement layer.
Objective


Stage 1 objectives of this work item are identified in two specific Building Blocks under this WID:

Support for interworking with M2M service enablement (MTCe-SIMSE)

Service Requirement Maintenance (MTCe-SRM)

Stage 2 objective of this work item is to study and provide stage-2 specification for the requirements identified in TS 22.368 and TS 22.101. The work for MTCe will be conducted in separate Building Blocks. Following Building blocks are identified for this work:

Small Data and Triggering Enhancements (MTCe-SDDTE)

Monitoring Enhancements (MTCe-MONTE)

UE Power Consumptions Optimizations (MTCe-UEPCOP)

Group based features (MTCe-GROUP)

Each Building Block will be defined as separate WID and can come to conclusions independently regarding normative work. Additional Building blocks may be added.

Also objective of this work item is to study and provide stage 2 security and privacy related specification for the requirements identified in TS 22.368 and TS 22.101. Further, SA3 shall have responsibility for the Building Blocks listed above, as an assessor of the security implications and resulting required changes to technical specifications, if any.

Work ongoing in external standard bodies will be considered as needed.
5.1.4 BB1: Small Data and Device Triggering Enhancements (SDDTE) (MTCe-SDDTE)

UID: 560122, WID in SP-120450
Justification


This is one of the building blocks for parent feature MTCe (Machine-Type and other mobile data applications Communications Enhancements).

This new Work item is being proposed to address enhancements to device trigger to support functionality that was not fully specified in Rel-11 (For E.g. T5 based device trigger and other triggering efficiency optimizations) and Small Data Transmission as per service requirement defined in the clause 7.2.5 of TS 22.368. 

This work will also address the overheads and signalling surge caused by frequent transmissions of small amount of data by mobile data application. 

It should be noted that although the service requirements are motivated by MTC the solutions 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 - 
Device triggering enhancements including T5 based device trigger and other triggering efficiency optimizations

Small Data Transmissions as per the service requirements defined in the clause 7.2.5 of TS 22.368

Efficient handling of frequent small data transmission as per the service requirement defined in clause 4.3.1 of TS 22.101

Existing work on small data communications shall be taken into account by SA2.

For all solutions with RAN or GERAN impacts, RAN or GERAN shall have the opportunity to provide an evaluation of the solution proposed by SA2. Conclusions on these solutions must therefore be acceptable to RAN or GERAN.
5.1.4.1 Stage 3 for BB1: Small Data and Device Triggering Enhancements (MTCe-SDDTE-CT)

UID: 630001, WID in CP-140489
Justification
Stage 2 has worked on enhancements to the 3GPP architecture in TS 23.682 to enhance small data transmissions and device triggering as per service requirement defined in the clause 7.2.5 of TS 22.368.

This work item is proposed in order to cover the CT work aspects and provide the corresponding stage 3 for the requirement specified in stage 2.
Objective
The objective of this work item is to develop stage 3 solutions for the key items as listed below:

-
Small data transmission



Update stage 3 specifications to add Core Network Assistance capability identified by the MTCe-SDDTE on the storage of CN assistance data which are intended to be described in TS 36.413.

-
Device triggering enhancements

Update stage 3 specifications to support device triggering recall and replace functionality

NOTE:
The overload control requirement is covered by a separate work item.
5.1.5 Deleted - BB2: Monitoring Enhancements (MONTE) (MTCe-MONTE)

UID: 560222, WID in SP-120438
Justification


This is one of the building blocks for parent feature MTCe (Machine-Type and other mobile data applications Communications Enhancements).

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.

The scope is mainly about monitoring of events that are related to 3GPP procedures and operations. Application layer reporting of monitoring events is outside the scope of this work Item.

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

If monitoring requires any new or specific solution for small data transmission then it should not define an own solution but take advantage from any common solution for small data transmission from SDDTE building block.
5.1.6 BB3: UE Power Consumptions Optimizations (UEPCOP) (MTCe-UEPCOP)

UID: 560322, WID in SP-120442
Justification


This is one of the building blocks for parent feature MTCe (Machine-Type and other mobile data applications Communications Enhancements).

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 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;

-
From the wide range of applications (e.g. mobile data applications or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:

-
For mobile data applications the frequent communication with the network currently causes battery drain; and

-
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.
Objective


Objective of this work item is to study solution alternatives and provide stage-2 specifications for:

-
Optimizations to prevent battery drain (that may come from e.g. frequent changes between Idle and Connected mode or too long periods in connected mode); and

-
Lower UE Power Consumption as per the service requirements defined clause in clause 7.1.1 of TS 22.368.

If this work requires any new or specific solution for small data transmission then it should not define an own solution but take advantage from any common solution for small data transmission from the SDDTE building block.

Work in RAN/GERAN and co-operation with RAN and GERAN WGs shall be considered. 

For all solutions RAN and GERAN shall have the opportunity to provide an evaluation. Conclusions on these solutions must therefore be acceptable to RAN and GERAN.

For different use cases the communication characteristics may vary from infrequent to frequent. The work should cover all the different use cases.
5.1.6.1 Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP) (MTCe-UEPCOP-CT)

UID: 620007, WID in CP-130714
Justification


This a Work Task to provide stage 3 for the solutions developed in the MTCe-UEPCOP stage 2 parent Building Block.

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 the 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;

-
From the wide range of applications (e.g. mobile data applications or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:

-
For mobile data applications the frequent communication with the network currently causes battery drain.

-
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.
Objective


The objective of this work item is for CT1, CT4 and CT6 to develop stage 3 specification for the UE power consumption optimization solution Power Saving Mode as specified in 3GPP TS 23.682, 3GPP TS 23.401 and 3GPP TS 23.060. 
Changes in the following areas for CT WGs are expected to support Power Saving Mode.

CT1:

NAS procedure modifications and updates;

New and/or updated indicators, parameters and timers on NAS level.
CT4:

Possible updates/modifications for enhanced functionality via GTPv1/GTPv2 to cover the impact due to introduction of UE power saving mode;

Possible updates for storage of new subscriber data for power saving mode at various nodes, e.g. MME.
CT6:

New and/or updated smart card procedures and aspects such as polling, presence detection and idle mode power consumption.
5.1.7 UE Conformance Test Aspects - UE Power Consumptions Optimizations (UEPCOP) (MTCe-UEPCOP-UEConTest)

UID: 690068, WID in RP-151161
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 the 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;
From the wide range of applications (e.g. mobile data applications or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:
For mobile data applications the frequent communication with the network currently causes battery drain.
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.
The core requirements in CT1, CT4 and CT6 for the feature of UE power consumption optimization solution Power Saving Mode were completed at CT#62 (Dec-13).
This work item enables UE conformance testing for the Power Saving Mode UE power consumption optimization solution.
Objective
Objective of SI or Core part WI or Testing part WI

The technical objective of this Work Item is to fulfil the test part of the Release 12 UE Power Consumptions Optimizations core requirements and provide the test requirements for the protocol aspects applicable to UEs supporting this feature.

Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
5.1.7.1 Support of Power Saving Mode in GERAN (MTCe-UEPCOP-GERAN)

UID: 650009, WID in GP-140628
Justification


This a Work Task to provide GERAN stage 3 specifications for the Power saving mode solution developed in the MTCe-UEPCOP stage 2 parent Building Block.

Power consumption savings are important for mobile terminals using battery and also for mobile terminals 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 the 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;

-
From the wide range of applications (e.g. mobile data applications or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:

-
For mobile data applications the frequent communication with the network currently causes battery drain.

-
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.
Objective


The objective of this work item is for GERAN to develop stage 3 specifications for the mobile terminal power consumption optimization solution Power Saving Mode as specified in 3GPP TS 23.682, 3GPP TS 23.401 and 3GPP TS 23.060. 
5.1.7.2 Testing of Support of Power Saving Mode in GERAN (MTCe-UEPCOP_GERAN3new)

UID: 700005, WID in GP-151186
Justification
Power consumption is important for MSs using battery and also for MSs 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 the 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;

From the wide range of applications (e.g. mobile data applications or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:

For mobile data applications the frequent communication with the network currently causes battery drain.

Even for scenarios where MSs may consume power from an external power supply it may be desirable to consume less power for energy efficiency purposes.

The core requirements in CT1, CT4 and CT6 for the feature of UE power consumption optimization solution Power Saving Mode were completed at CT#62 (Dec-13).
Objective
The objective of this work item is to define MS conformance test to support the UEPCOP feature as defined in the associated work item.
5.1.8 Deleted - BB4: Group based MTC feature (GROUP) (MTCe-GROUP)

UID: 560422, WID in SP-120267
Justification


This is one of the building blocks for parent feature MTCe (Machine-Type and other mobile data applications Communications Enhancements).

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, optimisation of charging for groups of devices that need to be aggregated into one bill to a single customer.

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. UEs that are members of the target group are configured to recognize the broadcast message as a trigger. The network broadcasts this message within a geographic area specified by the Service Capability Server. 

Group based charging is to increase charging efficiency for group based MTC applications. In many cases, the data volume of CDRs generated by MTC applications is greater than the volume of actual user data transmitted. In these cases it may be beneficial to create bulk CDRs to count chargeable events per group instead of CDR creation per individual subscription. Especially when UE initiated signalling needs to be charged (to reduce signalling overhead), group based charging can prevent a surge of CDRs that need to be handled, sent, and aggregated. 

Requirements for group based MTC are identified in 3GPP TS 22.368, clauses 7.2.14.1 (general group based requirements), 7.1.5 (group based charging), 7.2.14.2 (group based policing) and 7.2.14.3 (group based addressing/triggering/messaging). A solution for group based addressing/triggering/messaging has already been studied in the SIMTC study phase (section 6.58 in 3GPP TR 23.888).

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 group based policing requirements (22.368 clause 7.2.14.2).

Fulfil the group based addressing requirements (22.368 clause 7.2.14.3). 

Fulfil the group based charging requirements (22.368 clause 7.1.5). 

5.2 Low cost & enhanced coverage MTC UE for LTE (LC_MTC_LTE)

UID: 600012, WID in RP-130848

5.2.1 Overall structure

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

	600012
	Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE
	1
	Rel-12
	R1, R2, R4
	Jun-13
	Sep-16
	99%
	Vodafone
	LTE
	RP-130848

	600112
	Core part: Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE-Core
	2
	Rel-12
	R1, R2, R4
	Jun-13
	Dec-14
	100%
	Vodafone
	36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.300, 36.302, 36.306, 36.321, 36.331
	RP-140522

	600212
	Perf. part: Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE-Perf
	2
	Rel-12
	R4
	Jun-13
	Jun-15
	100%
	Vodafone
	36.101, 36.104, 36.133
	RP-150940

	670048
	UE Conformance Test Aspects - Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE-UEConTest
	2
	Rel-12
	R5
	Mar-15
	Sep-16
	96%
	Ericsson
	
	RP-160069


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 where, due to the majority of traffic being delay tolerant and low throughput, the majority of MTC devices operate only GSM/GPRS, given that such devices can be developed at lowest cost. The objective of the study item “Study on Provision of low-cost MTC UEs based on LTE” was to understand if it would be feasible to specify and build an LTE that has the possibility to be cost competitive to that of GSM/GPRS devices, with the intention to motivate migration of MTC traffic from 2G to LTE networks. Another aspect of the study was to evaluate whether LTE coverage could be improved for MTC devices with target coverage improvement of up to 20dB, due to there existing use cases where MTC device are deployed deep inside buildings.
The Study concluded in 3GPP TR 36.888 that it would be possible to specify an LTE device for MTC with Bill Of Material cost comparable to EGPRS modem with a combination of cost reduction techniques. Table 9.5-1 of TR 36.888 captures Link level solutions studied, which are applicable to both FDD and TDD. The study concluded that a coverage improvement target of 20dB for both FDD and TDD in comparison to normal LTE footprint could be achieved. – However the TR36.888 recommends a coverage improvement target of 15dB for FDD considering the UE power consumption, spectrum efficiency, specification impact and standardization effort. When combined with the implementation of low cost techniques, this coverage improvement may be reduced in downlink dependent on cost reduction technique that may be adopted.
Therefore a work item is proposed to specify a low cost and enhanced coverage MTC device for LTE. 
Objective
This is the parent work item for specification of a new UE category and functionality to enhance coverage for an LTE UE operating delay tolerant MTC applications. 

RAN1 and RAN2 specifications, and core requirements in RAN4 specifications

Performance requirements in RAN4 specifications

RAN5 conformance testing requirement specifications (to follow)
5.2.2 Core part: Low cost & enhanced coverage MTC UE for LTE (LC_MTC_LTE-Core)

UID: 600112, WID in RP-140522
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 where, due to the majority of traffic being delay tolerant and low throughput, the majority of MTC devices operate only GSM/GPRS, given that such devices can be developed at lowest cost. The objective of the study item “Study on Provision of low-cost MTC UEs based on LTE” was to understand if it would be feasible to specify and build an LTE that has the possibility to be cost competitive to that of GSM/GPRS devices, with the intention to motivate migration of MTC traffic from 2G to LTE networks. Another aspect of the study was to evaluate whether LTE coverage could be improved for MTC devices with target coverage improvement of up to 20dB, due to existing use cases where MTC device are deployed deep inside buildings.

The Study concluded in 3GPP TR 36.888 that it would be possible to specify an LTE device for MTC with Bill Of Material cost comparable to EGPRS modem with a combination of cost reduction techniques. Table 9.5-1 of TR 36.888 captures Link level solutions studied, which are applicable to both FDD and TDD. The study concluded that a coverage improvement target of 20dB for both FDD and TDD in comparison to normal LTE footprint could be achieved. However the TR36.888 recommends a coverage improvement target of 15dB for FDD considering the UE power consumption, spectrum efficiency, specification impact and standardization effort. When combined with the implementation of low cost techniques, this coverage improvement may be reduced in downlink dependent on cost reduction technique that may be adopted.

Therefore a work item is proposed to specify a low cost and enhanced coverage MTC device for LTE.
Objective
Objective of SI or Core 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, with the following detailed objectives:

Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

1 Rx antenna.

Downlink and uplink maximum TBS size of 1000 bits.

Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.

NOTE1:
Reduced downlink channel bandwidth for control channels in baseband could also be considered if EPDCCH with CSS is already considered in Rel-12 timeline by other work.

NOTE2: The scope was reduced at RAN#63 to just focus on the low complexity UE aspects.
Objective of Performance part WI

Specify UE and eNB performance requirements for the techniques specified in RAN1 and RAN2 specifications and requirements specified in the core part of RAN4 specifications. 
5.2.3 Perf. part: Low cost & enhanced coverage MTC UE for LTE (LC_MTC_LTE-Perf)

UID: 600212, WID in RP-150940
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 where, due to the majority of traffic being delay tolerant and low throughput, the majority of MTC devices operate only GSM/GPRS, given that such devices can be developed at lowest cost. The objective of the study item “Study on Provision of low-cost MTC UEs based on LTE” was to understand if it would be feasible to specify and build an LTE that has the possibility to be cost competitive to that of GSM/GPRS devices, with the intention to motivate migration of MTC traffic from 2G to LTE networks. Another aspect of the study was to evaluate whether LTE coverage could be improved for MTC devices with target coverage improvement of up to 20dB, due to existing use cases where MTC device are deployed deep inside buildings.

The Study concluded in 3GPP TR 36.888 that it would be possible to specify an LTE device for MTC with Bill Of Material cost comparable to EGPRS modem with a combination of cost reduction techniques. Table 9.5-1 of TR 36.888 captures Link level solutions studied, which are applicable to both FDD and TDD. The study concluded that a coverage improvement target of 20dB for both FDD and TDD in comparison to normal LTE footprint could be achieved. However the TR36.888 recommends a coverage improvement target of 15dB for FDD considering the UE power consumption, spectrum efficiency, specification impact and standardization effort. When combined with the implementation of low cost techniques, this coverage improvement may be reduced in downlink dependent on cost reduction technique that may be adopted.

Therefore a work item is proposed to specify a low cost and enhanced coverage MTC device for LTE.
Objective
Objective of SI or Core 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, with the following detailed objectives:

Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

1 Rx antenna.

Downlink and uplink maximum TBS size of 1000 bits.

Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.

NOTE1:
Reduced downlink channel bandwidth for control channels in baseband could also be considered if EPDCCH with CSS is already considered in Rel-12 timeline by other work.

NOTE2: The scope was reduced at RAN#63 to just focus on the low complexity UE aspects.
Objective of Performance part WI

Specify UE and eNB performance requirements for the techniques specified in RAN1 and RAN2 specifications and requirements specified in the core part of RAN4 specifications. 
6. Release 12 Studies

6.1 Study on Alternatives to E.164 for Machine-Type Communications (FS_AMTC)

UID: 470020, WID in SP-100198

6.1.1 Overall structure

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

	470020
	Study on Alternatives to E.164 for Machine-Type Communications
	FS_AMTC
	1
	Rel-12
	S1
	Mar-10
	Mar-12
	100%
	T-Mobile USA
	22.988
	SP-100198


Justification


M2M demand is forecast to grow from 50M connections to over 200M by 2013. A large number of these services are today deployed over circuit-switched GSM architectures and require E.164 MSISDNs although such services do not require 'dialable' numbers, and generally do not communicate with each other by human interaction.

Without technical alternative to using public numbering resources as addresses, and considering the current forecasts and pending applications for numbers made to numbering plan administration agencies, there is a significant risk that some national numbering/dialling plans will run out of numbers in the near future, which would impact not only these M2M services but also the GSM/UMTS service providers in general.
Objective


Determine an alternative to identify individual devices and route messages between those devices. Requirements for this alternative include:

Effectively identify addressing method to be used for end point devices

Effectively route messaging between those devices

Support multiple methods for delivering messages, as defined by 22.368

Support land-based and wireless connectivity

Make use of IP-based network architectures

Addressing/identifiers must support mobility and roaming

support on high speed packet-switched networks when available and on circuit-switched networks

Consider if there are security issues associated with any alternatives
6.2 Study on enhancements for Machine-Type Communications (MTC) (FS_MTCe)

UID: 480032, WID in SP-100448

6.2.1 Overall structure

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

	480032
	Study on enhancements for Machine-Type Communications (MTC)
	FS_MTCe
	1
	Rel-12
	S1
	Jun-10
	Mar-13
	100%
	Huawei
	22.888
	SP-100448


Justification


The Release 10 work item Network Improvements for Machine Type Communications – Stage 1 for NIMTC specified a number of requirements to make the network more suitable for machine type communications. Additional aspects need to be studied before proceeding with their potential inclusion in the normative work.

In the course of the Release 10 work item, it was decided to leave out MTC Device to MTC Device communications from Release 10. This because it was felt it was not possible to do it justice within the Release 10 time frame. Nevertheless, MTC Device to MTC Device communications are expected to become of major importance, especially with consumer devices communicating directly to each other. Therefore, this work item aims to study the network improvements requirements of MTC Device to MTC Device scenarios.A particular aspect of MTC Device to MTC Device scenarios is the identification and functionality needed to set up a connection towards a MTC Device. The IMS domain may provide a solution for this required functionality. In this case the impacts and requirements of MTC on IMS needs to be studied.

Additionally MTC Devices often act as a gateway for a capillary network of other MTC Devices or non-3GPP devices. These gateway MTC Devices may have specific requirements on the mobile network, which have not yet been taken into account in the Release 10 NIMTC work item. Study is needed to determine to what extent improvements are needed and can be specified by 3GPP for MTC Devices that act as a gateway for 'capillary networks' of other devices. Also alignment with what is specified by ETSI TC M2M on this aspect is needed.

Further optimisations may be possible for (groups of) MTC Devices that are co-located. An example of this could be a car with a number of different MTC Devices that always move along together. Optimisations for these kind of scenarios have been suggested, but have not yet been taken into account in the Release 10 NIMTC. Study is needed to determine to what extent network improvements can be specified for co-located MTC Devices.

Because of the different characteristics of Machine-Type Communications, the optimal network for MTC may not be the same as the optimal network for human to human communications. Optimisations of network selections and steering of roaming may be needed. Study is needed to determine to what extent improvements are needed on network selection and steering of roaming for MTC.

Many MTC applications use some kind of location tracking. E.g. the existing LCS framework could be used to provide location information for these kinds of MTC applications. Study is needed to determine to what extent improvements are needed for MTC location tracking.

MTC brings a new concept of a MTC User and MTC Server. So far little attention has been given to service requirements on the communication between the network and the MTC User/MTC Server. Also alignment with what is specified by ETSI TC M2M on that aspect is needed. Study is needed on what kind of service requirements are needed and can be specified by 3GPP.
Objective


Objective of this work item is to study additional requirements, use cases and functionality beyond that specified by the Release 10 NIMTC work item on the following aspects:

network improvements for MTC Device to MTC Device communications via one or more PLMNs. Note: direct-mode communication between devices is out of scope.

 possible improvements for MTC Devices that act as a gateway for 'capillary networks' of other devices. Note: capillary networks themselves are out of scope of 3GPP.

network improvements for groups of MTC Devices that are co-located with other MTC Devices

improvements on network selection mechanisms and steering of roaming for MTC devices

possible enhancements to IMS to support MTC

possible improvements for location tracking of MTC Devices

service requirements on communications between PLMN and the MTC User/MTC Server (e.g. how the MTC User can set event to be monitored with MTC Monitoring); 

possible service requirements to optimize MTC Devices

possible New MTC Features to further improve the network for MTC

The results of the study will be recorded in a Technical Report. Work ongoing in external standard organization shall be considered (e.g. ETSI M2M, CCSA TC 10).

6.3 Study on GERAN improvements for Machine-Type Communications (FS_NIMTC_GERAN)

UID: 460001, WID in GP-092418

6.3.1 Overall structure

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

	460001
	Study on GERAN improvements for Machine-Type Communications
	FS_NIMTC_GERAN
	1
	Rel-12
	G1, G2
	May-10
	Nov-12
	100%
	Ericsson
	43.868
	GP-092418


Justification
3GPP TSG SA WG1 has created TS 22.368 to list Service requirements and optimisation categories for machine-type communications (MTC) in Release 10. The TS is considered stable as of August 2009.

To fully support the SA1 service requirements and optimisation categories, and in order to improve efficiency in GERAN to handle MTC, it is necessary to study GERAN technical enhancements needed for supporting MTC.

Some examples for optimising GERAN for MTC devices are radio resource allocation methods for a large number of Machines in the same cell with low/no mobility, MTC device addressing formats, power saving mechanisms for several M2M application scenarios, flexible ultra-low duty cycle, low data usage (CS or PS) and extra link budget for weather/theft/vandalism proofing (e.g. heavily shielded antenna). Another important issue is how the large number of MTC will influence the GERAN performance. 

The “Group based system optimisation category” identified in TS 22.368 indicates area of improvement in the ability of the system to efficiently serve MTC applications that relate to a group of MTC devices. MTC applications may involve the deployment of a group of MTC devices that are owned and operated by a single MTC customer and as such the MTC customer and the MNO may treat the group as a single entity (individual MTC devices are not visible from the network and no group optimisation is foreseen in such a case). Whenever any MTC device is visible from the network, it is anticipated that group paging issues and new group broadcast mechanisms as well as optimised access procedures are studied.

Most MTC devices are expected to require low data bandwidth and to be either of the Mobile Originated or Mobile Terminated type. This opens up opportunities to define a “Thin Modem” specification or a collection of modem types (e.g. broadcast only devices are MT only).
Objective
Study GERAN enhancements for GERAN to improve the support for MTC considering their specific requirements and optimisation categories identified by SA1 

Study the bounds on the number of possible MTC devices that can be supported in a GERAN cell and possible impact on the RACH capacity, channel capacity, device addressing formats, etc.

Study GERAN enhancements which enable or improve efficient use of RAN resources and/or which lower complexity when a large number of MTC devices are served. Impacts of radio interference due to the large number of MTC devices in a cell shall be investigated.

Evaluate possible network architectural changes to support Broadcast/Group Paging enhancements, low latency impacts and possible MO only or MT only devices. Identify potential opportunities in specifying “Thin Modem” device types for MTC. 

Investigate ultra low power MTC devices: prolonged period between transmission/reception, occasional active use, optimised for minimal data only applications with no mobility support, etc.

Study ways to reduce signalling latency and minimise user plane data overhead 

Study ways to provide prioritisation/deprioritisation of MTC device communication in the RAN

Study ways to distribute the loading (signalling and data) created by MTC device communication to avoid signalling/traffic spikes in the RAN
6.4 Study on Provision of low-cost MTC UEs based on LTE (FS_LC_MTC_LTE)

UID: 530052, WID in RP-121441

6.4.1 Overall structure

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

	530052
	Study on Provision of low-cost MTC UEs based on LTE
	FS_LC_MTC_LTE
	1
	Rel-12
	R1, R2, R4
	Sep-11
	Jun-13
	100%
	Vodafone
	LTE 36.888
	RP-121441


Justification


As LTE deployments evolve, operators would like to reduce the cost of overall network maintenance by minimising the number of RATs. Machine-Type Communications (MTC) is a market that is likely to continue expanding in the future. Many MTC devices are targeting low-end (low cost, low data rate) applications that can be handled adequately by GSM/GPRS. Owing to the low cost of these devices and good coverage of GSM/GPRS, there is very little motivation for MTC device suppliers to use modules supporting the LTE radio interface. As more and more MTC devices are deployed in the field, this naturally increases the reliance on GSM/GPRS networks. This will cost operators not only in terms of maintaining multiple RATs, but also prevent operators to reap the maximum benefit out of their spectrum (given the non-optimal spectrum efficiency of GSM/GPRS). Given the likely high number of MTC devices, the overall resource they will need for service provision may be correspondingly significant, and inefficiently assigned.

Therefore, it is necessary to find a solution to ensure that there is a clear business benefit to MTC device vendors and operators for migrating low-end MTC devices from GSM/GPRS to LTE networks. 
Objective


Solutions using, or evolved from, LTE RAN specifications up to and including Rel-10 shall be investigated and evaluated to clearly understand the feasibility of creating a type of terminal that would permit the cost of terminals tailored for the low-end of the MTC market to be competitive with that of GSM/GPRS terminals targeting the same low-end MTC market. Such solutions should: 

Support data rates equivalent to that supported by [R’99 E-GPRS] with a EGPRS multi-slot class [2] device [2 downlink timeslots (118.4 Kbps), 1 uplink timeslots (59.2 Kbps), and a maximum of 3 active timeslots]. This does not preclude the support of higher data rates provided the cost targets are not compromised. 

Enable significantly improved spectrum efficiency for low data rate MTC traffic compared to that achieved for R99 GSM/EGPRS terminals in GSM/EGPRS networks today, and ideally comparable with that of LTE. Optimisations for low-cost MTC UEs should minimise impact on the spectrum efficiency achievable for other terminals in LTE Release 8-10 networks.

Ensure that service coverage is not worse than GSM/GPRS, at least comparable and preferably improved beyond what is possible for providing MTC services over GPRS/GSM today (assuming deployment in the same spectrum bands). A 20dB improvement in coverage in comparison to defined LTE cell coverage footprint engineered for “normal LTE UEs” should be targeted for low-cost MTC UEs, using very low rate traffic with relaxed latency (e.g. size of the order of 100 bytes/message in UL and 20 bytes/message in DL, and allowing latency of up to 10 seconds for DL and up to 1 hour in uplink, i.e. not voice). In identifying solutions, any other related work agreed for Release 12 should be taken into account.

Ensure that overall power consumption is no worse than existing GSM/GPRS based MTC devices.

Ensure good radio frequency coexistence with legacy (Release 8-10) LTE radio interface and networks.

Target operation of low-cost MTC UEs and legacy LTE UE on the same carrier.

Re-use the existing LTE/SAE network architecture.
The starting point of the analysis shall be the Rel-10 LTE air-interface.

The study item shall consider optimizations for both FDD and TDD mode. 

The initial phase of the study shall focus on solutions that do not necessarily require changes to the LTE base station hardware.
The study shall evaluate at least the following aspects:

Benefit of developing methods for reducing RF component cost in the devices, including (for example) simplifications and reductions in support of bands/RATs/RF chains/antenna ports, transmission power, maximum channel bandwidth less than the maximum specified for respective frequency band, and support of half-duplex FDD mode.

Benefit of developing methods for reducing the processing in the device, additionally considering baseband-RF conversion aspects, significantly lower peak data rate support, no support of spatial processing mode in uplink/downlink, and reduced radio protocol processing.

A method to guarantee that any features recommended as part of this study to allow cost reduction, but which also bring a reduction in LTE system performance, shall be restricted to devices which only operate as MTC devices not requiring high data rates and/or low latency, after further careful study.

Impact to the system spectral efficiency from techniques that allow coverage improvement techniques up to the target improvement figure - considering that a relatively small proportion of traffic requires the coverage improvement, and the traffic can be scheduled at quiet times.
As part of the analysis of the different solutions, any impacts on backwards compatibility with existing LTE network shall be evaluated and justified, as well as impact on the operation of legacy LTE Release 8-10 UEs and Release 8-10 LTE system performance.
Note1: 
It is assumed that low-cost MTC UEs will have to support mobility and roaming.
Note2: 
This study item is to assess, from a 3GPP standpoint, the technical feasibility of low-cost LTE devices for MTC. Given that factors outside 3GPP responsibility influence the cost of a modem/device, this study item (and the text above) cannot guarantee, or be used as a guarantee, that such modem/device will be low-cost in the market.
6.5 Study on RAN aspects of Machine Type and other mobile data applications Communications enhancements (FS_MTCe_RAN)

UID: 590032, WID in RP-130396

6.5.1 Overall structure

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

	590032
	Study on RAN aspects of Machine Type and other mobile data applications Communications enhancements
	FS_MTCe_RAN
	1
	Rel-12
	R2
	Mar-13
	Sep-13
	100%
	ZTE
	UTRA, LTE 37.869
	RP-130396


Justification
SA2 has agreed a new Rel-12 feature level (umbrella) WID on “Machine-Type and other mobile data applications Communications Enhancements” and new building block WIDs to provide stage-2 specification for the stage-1 Service Requirements for Machine Type Communications defined in TS 22.368 and TS 22.101 that were not addressed in Rel-11 due to lack of time. Considering that the possible enhancements related to the requirements defined in TS 22.368 for MTC may apply for a wider range of mobile data applications, the investigated solutions should not be restricted only to MTC applications but should be applicable to other applications as well. 

Some potential RAN impacts have been already identified in the SA2 WIDs, and specifically for the building block WIDs on Small Data and Device Triggering Enhancements (SDDTE) and UE Power Consumptions Optimizations (UEPCOP). A corresponding activity is then needed in RAN to evaluate the service requirements and the detailed impact on RAN procedures of the high level solutions addressed by SA2 and to provide RAN feedback to SA2 before a final decision is taken.
Objective
The objective of this study item is to identify and evaluate mechanisms that enhance the ability of the RAN to handle traffic profiles comprising small data transfers generated by both machine-type and non-machine-type devices and applications. The study item will also investigate and evaluate the RAN-impacting solutions that have been proposed by SA2 to address the objectives outlined in the SDDTE and UEPCOP Building Blocks of the SA2 work item on Machine Type and other mobile data applications Communications Enhancements.

Enhancements in the following areas will be investigated in the context of improving both signalling efficiency and UE power consumption in the presence of traffic involving small data transfers (with inter-arrival time from several seconds to many hours):

Signalling Overhead Reduction:

Improved RRC connection management (establishment, reestablishment, release) as well as potential mechanisms to support short-lived connections or connectionless approaches 

Improved handling of small data during connected mode

Associated radio and network (S1AP/RANAP) control plane signalling optimisations for the above procedures

UE Power Consumption:

Solutions to lower UE power consumption (as per the service requirements defined clause in clause 7.1.1 of TS 22.368 and clause 4.3.1 of TS 22.101).

Proposals should be co-ordinated with on-going activities related to the SA2 WID on MTCe and unnecessary duplication/overlap shall be avoided.

RAN2 should provide feedback to SA2 identified solutions with RAN impact by the required timeframe.

Enhancements shall be considered for both UTRAN and E-UTRAN.

7. Release 11 Features

7.1 System Improvements to Machine-Type Communications (SIMTC)

UID: 480030, WID in SP-120848

7.1.1 Overall structure

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

	480030
	System Improvements to Machine-Type Communications
	SIMTC
	1
	Rel-11
	S1, S2, S5, C1, C3, C4, C6, R2, R3, R5
	Dec-09
	Mar-14
	100%
	KPN
	-
	SP-120848

	480130
	Stage 1 for SIMTC
	SIMTC
	2
	Rel-11
	S1
	Jun-10
	Sep-11
	100%
	KPN
	22.368, 21.905 (MTC definitions)
	SP-120848

	480230
	TR on Stage 2 for SIMTC
	SIMTC
	2
	Rel-11
	S2
	Jun-10
	Sep-12
	100%
	Intel
	New TR 23.888
	SP-120848

	520021
	BB1: Stage 2 Reachability Aspects of SIMTC
	SIMTC-Reach
	2
	Rel-11
	S2
	Jun-11
	Jun-12
	100%
	Intel
	23.221, New 23.368
	SP-120848

	520121
	Deleted - MTC Feature Control (described in TS 22.368, clause 7.1.1 and 23.888, clause 5.7)
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	-
	SP-120848

	520221
	On-line device trigger
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Jun-12
	100%
	Intel
	New 23.682
	SP-120848

	520321
	MTC Addressing
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	23.221, New 23.682
	SP-120848

	520421
	Identifiers – especially removal of MSISDN dependencies in the architecture
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Jun-12
	100%
	Intel
	New 23.682
	SP-120848

	520521
	MSISDN-less / PS-Only
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Mar-12
	100%
	Intel
	23.060, 23.272, New 23.682
	SP-120848

	540014
	MTC related interfaces and functional entities to support above features (MTCsp, etc.)
	SIMTC-Reach
	3
	Rel-11
	S2
	Dec-11
	Mar-12
	100%
	Intel
	New 23.682
	SP-120848

	530006
	BB1: Stage 3 (CS+PS) Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	2
	Rel-11
	C1, C3, C4, C6
	Sep-11
	Dec-12
	100%
	Ericsson
	Stage 3
	CP-120617

	530106
	CT1 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C1
	Sep-11
	Sep-12
	100%
	Ericsson
	23.040, 24.008, 24.301, 24.341, 24.368
	CP-120617

	530206
	CT3 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C3
	Sep-11
	Sep-12
	100%
	Ericsson
	29.061, New TS 29.368
	CP-120617

	530306
	CT4 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C4
	Sep-11
	Dec-12
	100%
	Ericsson
	23.003, 23.008, 29.002, 29.060, 29.230, New TS (29.336, 29.337)
	CP-120617

	530406
	CT6 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C6
	Sep-11
	Sep-12
	100%
	ST Ericsson
	31.102
	CP-120617

	530005
	Stage 2/3 for CS aspects for SIMTC 
	SIMTC-CS
	2
	Rel-11
	C4, C1, C6
	Sep-11
	Sep-12
	100%
	Ericsson
	Stage 2/3
	CP-120617

	530105
	Deleted - Stage 2 CS aspects for SIMTC 
	SIMTC-CS
	3
	Rel-11
	C4
	Sep-11
	Sep-12
	100%
	Ericsson
	23.012
	CP-120617

	530205
	Stage 3 CS aspects for SIMTC 
	SIMTC-CS
	3
	Rel-11
	C1, C6
	Sep-11
	Sep-12
	100%
	Ericsson
	Stage 3
	CP-120617

	530305
	CT1 part of Stage 3 CS aspects for SIMTC 
	SIMTC-CS
	4
	Rel-11
	C1
	Sep-11
	Sep-12
	100%
	Ericsson
	24.008, 24.301
	CP-120617

	530405
	Deleted - CT6 part of Stage 3 CS aspects for SIMTC 
	SIMTC-CS
	4
	Rel-11
	C6
	Sep-11
	Sep-12
	100%
	Ericsson
	31.102
	CP-120617

	560002
	Stage 2/3 for SMS in MME architecture option and related PS-only service subscription
	SIMTC-PS_Only
	2
	Rel-11
	C1, C4
	Jun-12
	Dec-12
	100%
	Ericsson
	Stage 2/3
	CP-120617

	560102
	CT1 part of Stage 2/3 for SMS in MME architecture option and related PS-only service subscription
	SIMTC-PS_Only
	3
	Rel-11
	C1
	Jun-12
	Sep-12
	100%
	Ericsson
	23.040, 24.008, 24.011, 24.301, 29.018, 29.118
	CP-120617

	560202
	CT4 part of Stage 2/3 for SMS in MME architecture option and related PS-only service subscription
	SIMTC-PS_Only
	3
	Rel-11
	C4
	Jun-12
	Dec-12
	100%
	Ericsson
	23.003, 23.008, 23.012, 29.002, 29.272, 29.305, New TS 29.338 
	CP-120617

	530009
	RAN overload control for Machine-Type Communications
	SIMTC-RAN_OC
	2
	Rel-11
	R2, R3, C1, C6
	Sep-11
	Sep-12
	100%
	Huawei
	UTRA, LTE
	RP-111373

	530109
	Core part: RAN overload control for Machine-Type Communications
	SIMTC-RAN_OC-Core
	3
	Rel-11
	R2, R3
	Sep-11
	Sep-12
	100%
	Huawei
	25.304, 25.331, 25.413, 36.304, 36.331, 36.413
	RP-111373

	530209
	Stage 3 (CS+PS) Extended Access Barring for UTRAN and E-UTRAN
	SIMTC-RAN_OC
	3
	Rel-11
	C1, C6
	Sep-11
	Sep-12
	100%
	Ericsson
	Stage 3
	CP-120617

	530309
	CT1 part of Stage 3 Extended Access Barring for UTRAN and E-UTRAN
	SIMTC-RAN_OC
	4
	Rel-11
	C1
	Sep-11
	Jun-12
	100%
	Ericsson
	23.122, 24.008, 24.301
	CP-120617

	530409
	CT6 part of Stage 3 Extended Access Barring for UTRAN and E-UTRAN
	SIMTC-RAN_OC
	4
	Rel-11
	C6
	Sep-11
	Sep-12
	100%
	ST Ericsson
	31.102
	CP-120617

	610014
	Test part: System Improvements for Machine-Type Communications
	SIMTC-UEConTest
	2
	Rel-11
	R5
	Sep-13
	Mar-14
	100%
	Ericsson
	34.123-1, 34.123-2, 34.123-3, 36.508, 36.523-1, 36.523-2, 36.523-3
	RP-140077

	540019
	BB5: Charging of SIMTC (Stage 2/3)
	SIMTC-CH
	2
	Rel-11
	S5
	Dec-11
	Dec-12
	100%
	Ericsson
	32.240, 32.251, 32.298, 32.299
	SP-120848

	520022
	Deleted - BB2: Stage 2 Signalling Optimizations of SIMTC
	SIMTC-Sig
	2
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	520122
	Deleted - Effectively maintain connectivity for a large number of MTC Devices (TS 22.368, 7.1.1)
	SIMTC-Sig
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	520222
	Deleted - Small Data Transmissions (TS 22.368, 7.2.5)
	SIMTC-Sig
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	530107
	Deleted - Stage 3 (CS+PS) Signalling Optimizations of SIMTC
	SIMTC-Sig
	3
	Rel-11
	C1, C6
	Sep-11
	Dec-11
	100%
	Ericsson
	Stage 3
	CP-110756

	530207
	Deleted - CT1 part of Stage 3 Signalling Optimizations of SIMTC
	SIMTC-Sig
	4
	Rel-11
	C1
	Sep-11
	Dec-11
	100%
	Ericsson
	23.122, 24.008, 24.301, 24.368
	CP-110756

	530307
	Deleted - CT6 part of Stage 3 Signalling Optimizations of SIMTC
	SIMTC-Sig
	4
	Rel-11
	C6
	Sep-11
	Dec-11
	100%
	ST Ericsson
	31.102
	CP-110756

	520023
	Deleted - BB3: Stage 2 CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	2
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	520123
	Deleted - Charging Requirements (TS 22.368, 7.1.5)
	SIMTC-CN_Pow
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	520223
	Deleted - Lower Power Consumption (TS 22.368, 7.1.1)
	SIMTC-CN_Pow
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	520323
	Deleted - MTC Monitoring (TS 22.368, 7.2.8)
	SIMTC-CN_Pow
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	Intel
	TBD
	SP-120848

	530008
	Deleted - Stage 3 (CS+PS) CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	3
	Rel-11
	C1, C6
	Sep-11
	Dec-11
	100%
	Ericsson
	Stage 3
	CP-110756

	530108
	Deleted - CT1 part of Stage 3 CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	4
	Rel-11
	C1
	Sep-11
	Dec-11
	100%
	Ericsson
	23.122, 24.008, 24.301, 24.368
	CP-110756

	530208
	Deleted - CT6 part of Stage 3 CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	4
	Rel-11
	C6
	Sep-11
	Dec-11
	100%
	ST Ericsson
	31.101, 31.102
	CP-110756

	490028
	Deleted - TR on Security aspects of Machine-Type Communications
	-
	2
	Rel-11
	S3
	Dec-09
	Jun-12
	100%
	Samsung
	New TR 33.868
	SP-120848

	540119
	Deleted - BB4: Secure Connection and Privacy of SIMTC
	SIMTC-Sec
	2
	Rel-11
	S3
	Jun-11
	Sep-12
	100%
	Samsung
	TBD
	SP-120848

	520124
	Deleted - Secure Connection MTC Feature (TS 22.368, 7.2.10)
	SIMTC-Sec
	3
	Rel-11
	S3
	Jun-11
	Sep-12
	100%
	Samsung
	TBD
	SP-120848

	530058
	Deleted - MTC Location Privacy
	SIMTC-Priv
	3
	Rel-11
	S3
	Sep-11
	Sep-12
	100%
	Samsung
	TBD
	SP-120848

	480330
	Deleted - Stage 2 on SA2 part for System Improvements to Machine-Type Communications
	SIMTC
	2
	Rel-11
	S2
	Jun-10
	Jun-11
	100%
	Intel
	TBD
	SP-120848

	480430
	Deleted - Stage 2 on Security part for System Improvements to Machine-Type Communications
	SIMTC
	2
	Rel-11
	S3
	Jun-10
	Jun-11
	100%
	Samsung
	TBD
	SP-120848


Justification


Excerpt from TR22.868 on Machine-to-Machine communications:

“It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.”

The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.

TS 22.368 specifies the Machine-to-Machine communications requirements, this TS was completed within the Rel-10. Due to time constrains, for several MTC features described in TS 22.368 the stage 2 and stage 3 work could not be completed in the same R10 timeframe. There is a need to create a new WI to allow completion of these aspects. At the same time the identified NIMTC stage 1 requirements in TS 22.368 are expected to be subject to further refinement, including clarifications and extension due to the results of the studies related to stage 2 developments.
Objective


Stage 1 objectives

Objective of this work item is to refine the existing requirements, use cases and functionality specified by the Release 10 NIMTC WI in TS 22.368.

The work item is expected to create CRs to TS 22.368 and possible other specifications. 

Stage 2 objectives

Provide stage 2 specification for the requirements identified in TS 22.368, TS 22.101 and TR 23.888. 

SA2 shall have the primary responsibility for the following Building Block.

Building Block 1: “Reachability Aspects” requirements include

Device Triggering On-line;

Addressing;

Identifiers – especially removal of MSISDN dependencies in the architecture;

PS Only support;

MTC related interfaces and functional entities to support above features.

SA3 shall have secondary responsibility for the Building Block 1 listed above, as an assessor of the security implications and resulting required changes to technical specifications, if any.

Building Block 5: The "Charging Aspects" includes

Charging Requirements (TS 22.368);

Note: dependent on prioritization of Rel-11, not all charging requirements can be fulfilled within Rel-11 scope.

Reuse of existing 3GPP functions (e.g. session initiation and control) for machine-type data communication service should be investigated and leveraged if feasible.

Work ongoing in external standard bodies shall be considered.
7.1.2 BB1: Stage 3 (CS+PS) Reachability Aspects of SIMTC (SIMTC-ReachCSPS)

UID: 530006, WID in CP-120617
Justification


Provide stage 3 specification, and stage 2 specification for CS, for the requirements identified in TS 22.368. The work shall be prioritised accordingly, and the stage 3 parts shall be started only after the applicable normative stage 2 specification is available.

Provide stage 3 specification to support Dual Priority. to allow UEs to over-ride Low Priority configuration and initiate NAS requests without indication of Low priority. Dual Priority shall be an operator controlled UE configuration option. Also back-off timer handling needs to be enhanced to allow dual priority levels used by UEs.

Provide stage 2 and stage 3 specification changes needed for the SMS in MME architecture option and related PS-only service subscription. Stage 2 has defined a new interface between MME and SMS central functions. It will require a Diameter based protocol as it applies to MME. A Diameter based protocol between the HSS and the central SMS functions is also justified to answer the requirement for operators having a LTE network with SMS in MME architecture but without 3GPP 2G/3G Services (e.g. CDMA networks), so not MAP based, to deploy a Diameter based solution, and avoid a deployment of MAP if only SMS via PS is required,
Objective


The goal of this work item is to develop SIMTC stage 2 and stage 3 for CS and SIMTC stage 3 PS solutions for the key areas as listed below. Work on a stage 3 key area shall only begin when normative stage 2 specification is available. One work item acronym has been allocated per key area to improve possibilities for planning and tracking of the work.

"CS aspects for CT groups", SIMTC-CS
Updates to CS location management procedures (TS 22.368). Add any associated stage 3 impacts to CS protocols. 


"Extended Access Barring for UTRAN and E-UTRAN for CT groups", SIMTC-RAN_OC
Updates to CT1 specifications for support of Extended Access Barring for UTRAN and E-UTRAN (TS 22.368, TS 36.331 and TS 25.331)


"Reachability Aspects", SIMTC-Reach
Device Triggering (TS 22.368, 7.1.2 and TS 23.682);
Addressing (TS 22.368, 7.1.3 and TS 23.221);
Identifiers - especially removal of MSISDN dependencies in the architecture (TS 22.368, 7.1.4, TS 23.060 and TS 23.682);
Dual Priority;


"PS-Only", SIMTC-PS_Only
PS-only Service Provision (TS 23.060, TS 23.682, 4.5.2);
SMS in MME (TS 23.272)

This work item does not cover further enhancements and corrections for issues originally covered by the NIMTC work item.
7.1.3 RAN overload control for Machine-Type Communications (SIMTC-RAN_OC)

UID: 530009, WID in RP-111373
Justification


A large number of MTC devices are expected to be deployed in a specific area, thus the network has to face increased load as well as possible surges of MTC traffic. Radio network congestion may happen due to the mass concurrent data and signaling transmission. This may cause intolerable delays, packet loss or even service unavailability.

Within the Study Item ‘Study on RAN improvements for Machine-Type Communications’, the control of signaling congestion and overloading of RAN nodes due to MTC devices have been identified as the first priority improvement area as concluded in DRAFT TR 37.868. Therefore, RAN level mechanisms to guarantee network availability and help network to meet performance requirements under such MTC load need to be investigated and specified.
Objective


This is a parent WI for specification of RAN overload control for Machine-Type Communications detailed in the following work tasks 

RAN2 specifications

RAN3 specifications

Conformance testing in RAN5 specifications will follow.
7.1.3.1 Stage 3 (CS+PS) Extended Access Barring for UTRAN and E-UTRAN (SIMTC-RAN_OC)

UID: 530209, WID in CP-120617
Justification


Provide stage 3 specification, and stage 2 specification for CS, for the requirements identified in TS 22.368. The work shall be prioritised accordingly, and the stage 3 parts shall be started only after the applicable normative stage 2 specification is available.

Provide stage 3 specification to support Dual Priority. to allow UEs to over-ride Low Priority configuration and initiate NAS requests without indication of Low priority. Dual Priority shall be an operator controlled UE configuration option. Also back-off timer handling needs to be enhanced to allow dual priority levels used by UEs.

Provide stage 2 and stage 3 specification changes needed for the SMS in MME architecture option and related PS-only service subscription. Stage 2 has defined a new interface between MME and SMS central functions. It will require a Diameter based protocol as it applies to MME. A Diameter based protocol between the HSS and the central SMS functions is also justified to answer the requirement for operators having a LTE network with SMS in MME architecture but without 3GPP 2G/3G Services (e.g. CDMA networks), so not MAP based, to deploy a Diameter based solution, and avoid a deployment of MAP if only SMS via PS is required,
Objective


The goal of this work item is to develop SIMTC stage 2 and stage 3 for CS and SIMTC stage 3 PS solutions for the key areas as listed below. Work on a stage 3 key area shall only begin when normative stage 2 specification is available. One work item acronym has been allocated per key area to improve possibilities for planning and tracking of the work.

"CS aspects for CT groups", SIMTC-CS
Updates to CS location management procedures (TS 22.368). Add any associated stage 3 impacts to CS protocols. 


"Extended Access Barring for UTRAN and E-UTRAN for CT groups", SIMTC-RAN_OC
Updates to CT1 specifications for support of Extended Access Barring for UTRAN and E-UTRAN (TS 22.368, TS 36.331 and TS 25.331)


"Reachability Aspects", SIMTC-Reach
Device Triggering (TS 22.368, 7.1.2 and TS 23.682);
Addressing (TS 22.368, 7.1.3 and TS 23.221);
Identifiers - especially removal of MSISDN dependencies in the architecture (TS 22.368, 7.1.4, TS 23.060 and TS 23.682);
Dual Priority;


"PS-Only", SIMTC-PS_Only
PS-only Service Provision (TS 23.060, TS 23.682, 4.5.2);
SMS in MME (TS 23.272)

This work item does not cover further enhancements and corrections for issues originally covered by the NIMTC work item.
7.1.4 BB5: Charging of SIMTC (Stage 2/3) (SIMTC-CH)

UID: 540019, WID in SP-120848
Justification


Excerpt from TR22.868 on Machine-to-Machine communications:

“It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.”

The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.

TS 22.368 specifies the Machine-to-Machine communications requirements, this TS was completed within the Rel-10. Due to time constrains, for several MTC features described in TS 22.368 the stage 2 and stage 3 work could not be completed in the same R10 timeframe. There is a need to create a new WI to allow completion of these aspects. At the same time the identified NIMTC stage 1 requirements in TS 22.368 are expected to be subject to further refinement, including clarifications and extension due to the results of the studies related to stage 2 developments.
Objective


Stage 1 objectives

Objective of this work item is to refine the existing requirements, use cases and functionality specified by the Release 10 NIMTC WI in TS 22.368.

The work item is expected to create CRs to TS 22.368 and possible other specifications. 

Stage 2 objectives

Provide stage 2 specification for the requirements identified in TS 22.368, TS 22.101 and TR 23.888. 

SA2 shall have the primary responsibility for the following Building Block.

Building Block 1: “Reachability Aspects” requirements include

Device Triggering On-line;

Addressing;

Identifiers – especially removal of MSISDN dependencies in the architecture;

PS Only support;

MTC related interfaces and functional entities to support above features.

SA3 shall have secondary responsibility for the Building Block 1 listed above, as an assessor of the security implications and resulting required changes to technical specifications, if any.

Building Block 5: The "Charging Aspects" includes

Charging Requirements (TS 22.368);

Note: dependent on prioritization of Rel-11, not all charging requirements can be fulfilled within Rel-11 scope.

Reuse of existing 3GPP functions (e.g. session initiation and control) for machine-type data communication service should be investigated and leveraged if feasible.

Work ongoing in external standard bodies shall be considered.
7.1.4.1 Deleted - Stage 3 (CS+PS) Signalling Optimizations of SIMTC (SIMTC-Sig)

UID: 530107, WID in CP-110756
Justification


Provide stage 3 specification, and stage 2 specification for CS, for the requirements identified in TS 22.368. The work shall be prioritised accordingly, and the stage 3 parts shall be started only after the applicable normative stage 2 specification is available.
Objective


The goal of this work item is to develop SIMTC stage 2 and stage 3 for CS and SIMTC stage 3 PS solutions for the key areas as listed below. Work on a stage 3 key area shall only begin when normative stage 2 specification is available. One work item acronym has been allocated per key area to improve possibilities for planning and tracking of the work.

"CS aspects for CT groups", SIMTC-CS
Updates to CS location management procedures (TS 22.368). Add any associated stage 3 impacts to CS protocols. 


"Extended Access Barring for UTRAN and E-UTRAN for CT groups", SIMTC-RAN_OC
Updates to CT1 specifications for support of Extended Access Barring for UTRAN and E-UTRAN (TS 22.368)


"Reachability Aspects", SIMTC-Reach
Device Triggering (TS 22.368, 7.1.2 and TR 23.888, 5.8);
Addressing (TS 22.368, 7.1.3 and TR 23.888, 5.3);
Identifiers - especially removal of MSISDN dependencies in the architecture (TS 22.368, 7.1.4 and TR 23.888, 5.13);
PS Only support (TS 22.368, 7.2.4 and TR 23.888, 5.13)

The above list is subject to revision based on stage 2 prioritization.

This work item does not cover further enhancements and corrections for issues originally covered by the NIMTC work item.
7.1.5 Deleted - BB3: Stage 2 CN-based requirements and Power Considerations of SIMTC (SIMTC-CN_Pow)

UID: 520023, WID in SP-120848
Justification


Excerpt from TR22.868 on Machine-to-Machine communications:

“It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.”

The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.

TS 22.368 specifies the Machine-to-Machine communications requirements, this TS was completed within the Rel-10. Due to time constrains, for several MTC features described in TS 22.368 the stage 2 and stage 3 work could not be completed in the same R10 timeframe. There is a need to create a new WI to allow completion of these aspects. At the same time the identified NIMTC stage 1 requirements in TS 22.368 are expected to be subject to further refinement, including clarifications and extension due to the results of the studies related to stage 2 developments.
Objective


Stage 1 objectives

Objective of this work item is to refine the existing requirements, use cases and functionality specified by the Release 10 NIMTC WI in TS 22.368.

The work item is expected to create CRs to TS 22.368 and possible other specifications. 

Stage 2 objectives

Provide stage 2 specification for the requirements identified in TS 22.368, TS 22.101 and TR 23.888. 

SA2 shall have the primary responsibility for the following Building Block.

Building Block 1: “Reachability Aspects” requirements include

Device Triggering On-line;

Addressing;

Identifiers – especially removal of MSISDN dependencies in the architecture;

PS Only support;

MTC related interfaces and functional entities to support above features.

SA3 shall have secondary responsibility for the Building Block 1 listed above, as an assessor of the security implications and resulting required changes to technical specifications, if any.

Building Block 5: The "Charging Aspects" includes

Charging Requirements (TS 22.368);

Note: dependent on prioritization of Rel-11, not all charging requirements can be fulfilled within Rel-11 scope.

Reuse of existing 3GPP functions (e.g. session initiation and control) for machine-type data communication service should be investigated and leveraged if feasible.

Work ongoing in external standard bodies shall be considered.
7.1.5.1 Deleted - Stage 3 (CS+PS) CN-based requirements and Power Considerations of SIMTC (SIMTC-CN_Pow)

UID: 530008, WID in CP-110756
Justification


Provide stage 3 specification, and stage 2 specification for CS, for the requirements identified in TS 22.368. The work shall be prioritised accordingly, and the stage 3 parts shall be started only after the applicable normative stage 2 specification is available.
Objective


The goal of this work item is to develop SIMTC stage 2 and stage 3 for CS and SIMTC stage 3 PS solutions for the key areas as listed below. Work on a stage 3 key area shall only begin when normative stage 2 specification is available. One work item acronym has been allocated per key area to improve possibilities for planning and tracking of the work.

"CS aspects for CT groups", SIMTC-CS
Updates to CS location management procedures (TS 22.368). Add any associated stage 3 impacts to CS protocols. 


"Extended Access Barring for UTRAN and E-UTRAN for CT groups", SIMTC-RAN_OC
Updates to CT1 specifications for support of Extended Access Barring for UTRAN and E-UTRAN (TS 22.368)


"Reachability Aspects", SIMTC-Reach
Device Triggering (TS 22.368, 7.1.2 and TR 23.888, 5.8);
Addressing (TS 22.368, 7.1.3 and TR 23.888, 5.3);
Identifiers - especially removal of MSISDN dependencies in the architecture (TS 22.368, 7.1.4 and TR 23.888, 5.13);
PS Only support (TS 22.368, 7.2.4 and TR 23.888, 5.13)

The above list is subject to revision based on stage 2 prioritization.

This work item does not cover further enhancements and corrections for issues originally covered by the NIMTC work item.
7.1.6 Deleted - TR on Security aspects of Machine-Type Communications (-)

UID: 490028, WID in SP-120848
Justification
Excerpt from TR22.868 on Machine-to-Machine communications:

“It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.”

The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.

TS 22.368 specifies the Machine-to-Machine communications requirements, this TS was completed within the Rel-10. Due to time constrains, for several MTC features described in TS 22.368 the stage 2 and stage 3 work could not be completed in the same R10 timeframe. There is a need to create a new WI to allow completion of these aspects. At the same time the identified NIMTC stage 1 requirements in TS 22.368 are expected to be subject to further refinement, including clarifications and extension due to the results of the studies related to stage 2 developments.
Objective


Stage 1 objectives

Objective of this work item is to refine the existing requirements, use cases and functionality specified by the Release 10 NIMTC WI in TS 22.368.

The work item is expected to create CRs to TS 22.368 and possible other specifications. 

Stage 2 objectives

Provide stage 2 specification for the requirements identified in TS 22.368, TS 22.101 and TR 23.888. 

SA2 shall have the primary responsibility for the following Building Block.

Building Block 1: “Reachability Aspects” requirements include

Device Triggering On-line;

Addressing;

Identifiers – especially removal of MSISDN dependencies in the architecture;

PS Only support;

MTC related interfaces and functional entities to support above features.

SA3 shall have secondary responsibility for the Building Block 1 listed above, as an assessor of the security implications and resulting required changes to technical specifications, if any.

Building Block 5: The "Charging Aspects" includes

Charging Requirements (TS 22.368);

Note: dependent on prioritization of Rel-11, not all charging requirements can be fulfilled within Rel-11 scope.

Reuse of existing 3GPP functions (e.g. session initiation and control) for machine-type data communication service should be investigated and leveraged if feasible.

Work ongoing in external standard bodies shall be considered.

8. Release 11 Studies

8.1 Study on RAN improvements for Machine-Type Communications (FS_NIMTC_RAN)

UID: 450015, WID in RP-100330

8.1.1 Overall structure

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

	450015
	Study on RAN improvements for Machine-Type Communications
	FS_NIMTC_RAN
	1
	Rel-11
	R2, R1, R3, R4
	Sep-09
	Sep-11
	100%
	Huawei
	UTRA, LTE 37.868
	RP-100330


Justification
SA1 has created TS 22.368 to list Service requirements for machine-type communications, which is considered stable as of August 2009 (TS 22.368).

To fully support these service requirements and optimization categories, and in order to improve efficiency in RAN to handle machine-type communications, it seems necessary to study RAN technical enhancements for machine-type communications for UTRA and EUTRA. For example, radio resource allocation methods for a large number of Machines in the same cell, low mobility consideration for many devices which never move at all, power saving mechanisms for several M2M application scenarios and flexible ultra-low duty cycle. Another important issue is how the large number of machine-type communications will influence the RAN performance. 

With the above understanding, the supporting companies would like to study and investigate how to enable efficient use of RAN resources for machine-type communications, the system performance impact introduced by serving a possibly very large number of machine-type communications devices, identify problems and propose possible solutions, and reduce the complexity of machine-type communications. 

In order to study these issues, the traffic of machine-type communications in different M2M applications needs to be characterized.
Objective
Study traffic characteristics typical for different M2M applications that are using machine-type communications based on the SA1 requirements and define new traffic models based on these findings

Study RAN enhancements for UTRA and EUTRA to improve the support for machine type communication considering their specific requirements identified by SA1 

Study RAN enhancements which enable or improve efficient use of RAN resources and/or which lower complexity when a possibly large number of machine-type communications devices need to be served

Study the feasibility of above enhancements with particular focus on maximizing re-use of existing features while minimizing changes in order to keep complexity related to M2M optimizations at a minimum level

Report areas where enhancements are found worthwhile to RAN
9. Release 10 Features
9.1 Network Improvements for Machine-Type Communications (NIMTC)

UID: 410030, WID in RP-100330

9.1.1 Overall structure

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

	410030
	Network Improvements for Machine-Type Communications
	NIMTC
	1
	Rel-10
	S1, S2, S5, C1, C4, C6, G2, R2, R3, R5, G3new
	Sep-08
	Nov-13
	100%
	KPN
	-
	SP-100863

	410031
	Stage 1 for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S1
	Sep-08
	Mar-10
	100%
	KPN
	22.011, New 22.368
	SP-100863

	450028
	Deleted - TR on Stage 2 for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S2
	Sep-09
	Dec-10
	100%
	Samsung
	New TR 23.888
	SP-100863

	490037
	Stage 2 for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S2
	Aug-10
	Sep-10
	100%
	Samsung
	23.060, 23.236, 23.401
	SP-100863

	460023
	Deleted - Security for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S3
	Dec-09
	Sep-10
	100%
	Samsung
	New TR 33.868
	SP-100863

	510040
	Charging for Network Improvements for Machine-Type Communication
	NIMTC-CH
	2
	Rel-10
	S5
	Mar-11
	Mar-11
	100%
	Ericsson
	32.251, 32.298, 32.299
	SP-110136

	480005
	CN part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	2
	Rel-10
	C1, C4, C6
	Jun-10
	Jun-11
	100%
	Ericsson
	Stage 3
	CP-110442

	480105
	CT1 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C1
	Jun-10
	Jun-11
	100%
	Ericsson
	23.122, 24.008, 24.301, New 24.368
	CP-110442

	480205
	Deleted - CT3 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C3
	Jun-10
	Jun-11
	100%
	Ericsson
	29.212, 29.213, 29.215
	CP-110442

	480305
	CT4 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C4
	Jun-10
	Jun-11
	100%
	Ericsson
	23.003, 23.008, 29.002, 29.060, 29.230, 29.272, 29.274, 29.275, 29.282
	CP-110442

	510005
	CT6 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C6
	Mar-11
	Jun-11
	100%
	Sagem-Orga
	31.102
	CP-110442

	490003
	GERAN part of Network Improvements for Machine-Type Communications (Stage 3)
	NIMTC
	2
	Rel-10
	G2
	Sep-10
	Sep-11
	100%
	Vodafone, Ericsson
	44.018, 44.060
	GP-101647

	570003
	MS Conformance Test Aspects for GERAN - Network Improvements for Machine-Type Communications
	NIMTC_GERAN-MSTest
	2
	Rel-10
	G3new
	Aug-12
	Nov-13
	100%
	ST-Ericsson
	51.010-1, 51.010-2
	GP-121141

	490024
	RAN mechanisms to avoid CN overload due to Machine-Type Communications
	NIMTC-RAN_overload
	2
	Rel-10
	R2, R3
	Sep-10
	Mar-11
	100%
	Huawei
	UTRA, LTE 25.331, 25.413, 36.331, 36.413
	RP-101026

	570004
	UE Conformance Test Aspects - Network Improvements for Machine-Type Communications
	NIMTC-UEConTest
	2
	Rel-10
	R5
	Sep-12
	Jun-13
	100%[
	Ericsson
	34.123-1, 34.123-2, 34.123-3, 36.523-1, 36.523-2, 36.523-3 
	RP-121124


Justification
Excerpt from TR22.868 on Machine-to-Machine communications:

“It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.”
The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.
At the end of Q1 2007, with the approval of TR22.868 at SA#35, a study item into Machine-to-Machine communications was completed. At the time, a list of possible requirements was agreed upon, but no subsequent specification phase was started . For stage 1, this work item is intended to take the results on network improvements from the study item forward into a specification phase. Stage 2 architecture aspects will be studied based on the stage 1 normative specification.. 
Objective
The goal of this work item is to:

 - provide network operators with lower operational costs when offering machine-type communication services

 - reduce the impact and effort of handling large machine-type communication groups

 - optimize network operations to minimize impact on device battery power usage

 - stimulate new machine-type communication applications by enabling operators to offer services tailored to machine-type communication requirements
Of these goals, release 10 addresses only the objective to reduce the impact and effort of handling large machine type-communication groups.
The M2M study item resulted in a list of possible requirements. The stage 1 objectives of this work item include:

 - identify and specify general requirements for machine-type communications

 - identify service aspects where network improvements (compared to the current H2H oriented services) are needed to cater for the specific nature of machine-type communications

 - specify machine-type communication requirements for these service aspects where network improvements are needed for machine-type communication 
M2M communications has many aspects, not all of which can be handled in a single WID. This WID therefore has the following focus:

 - only machine-type communication via mobile networks is considered, machine-type communication solutions via wireless sensor networks and/or fixed communication networks are not included,

 - the work item will specify a machine-type data communication service, it will not specify particular M2M applications

 - only improvements on the radio and network side are considered, machine-type communication aspects of (x)SIMs and/or new models for the management of (x)SIM are out of scope of this WID.
Based on requirements documented in the stage 1 specification, stage 2 will address system architecture impacts to support machine-type communication scenarios and applications, reducing the impact of machine to machine communication on other forms of communication and services. In particular, the focus of this work item is congestion and overload control.
Reuse of existing 3GPP functions (e.g. session initiation and control) for machine-type data communication service should be investigated and leveraged if feasible.
9.1.2 Charging for Network Improvements for Machine-Type Communication (NIMTC-CH)

UID: 510040, WID in SP-110136
Justification
Excerpt from TR 22.868 on Machine-to-Machine communications:

“It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.”

The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.
4
Objective


The objective is to enhance existing PS/EPS charging with Machine-Type Communications (MTC) information in alignment to the Rel-10 stage 2 description for MTC service support. Only Charging requirements specified in stage 1 TS 22.368 shall be addressed in this work item. 
9.1.3 CN part of Stage 3 for Network Improvements for Machine-Type Communications (NIMTC-CN)

UID: 480005, WID in CP-110442
Justification
It appears that there is market potential for M2M beyond the current "premium M2M market segment" i.e. the market segments that are currently using M2M. In particular it is possible to identify potential applications for mass M2M service, e.g. consumer products manufacturers could keep in touch with their products after they are shipped – car manufacturers could serve as an example for that. Another example is in the home environment where remote maintenance of heating and air condition, alarm systems and other applications can also be identified.

The study on Machine-to-Machine communications indicated the potential for machine-type communications over mobile networks. However, for example wireless sensor networks (e.g. Zigbee) in combination with fixed network communications are also a contender for the implementation of such applications. For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.

Stage 3 specification is needed to realize the stage 2 requirements implemented in the applicable 3GPP specifications. 
Objective
The goal of this work item is to:

 - provide network operators with lower operational costs when offering machine-type communication services

 - reduce the impact and effort of handling large machine-type communication groups

 - optimize network operations to minimize impact on device battery power usage

 - stimulate new machine-type communication applications by enabling operators to offer services tailored to machine-type communication requirements

The stage 2 NIMTC work item has resulted in a number of improvements based on considerations for machine type communication. The improvements have resulted in a number of updates to stage 2 technical specifications. The changes are mostly focused on overload control and congestion control.

These improvements have impact on the NAS protocol, the MAP and S6a/d protocols and the GTP-C and PMIP protocols.
9.1.4 GERAN part of Network Improvements for Machine-Type Communications (Stage 3) (NIMTC)

UID: 490003, WID in GP-101647
Justification
Overloading of the network control channels by MTC devices is expected to be a major issue and to avoid problems in existing (and upgraded) networks a solution within the Release 10 timescale is seen as very desirable by the operator community.

It is expected that overloading can occur if, for example, an MTC server is malfunctioning, an external event triggers massive numbers of MTC devices to attach/connect all at once or a certain MTC application requires MTC devices to generate signalling/data transfer in a synchronised manner. 

While it is understood that SA2 are working on studying generic solutions relating to potential overload problems (TR 23.888) it is felt that it would be of benefit for GERAN to work on a solution as soon as possible, especially as the current expectation is that GERAN based networks will be the ones most likely to be used to support MTC devices in the near to mid term. In particular a basic signalling congestion and overload control mechanism within the Release 10 timeframe is seen as necessary although enhancements in future releases.
Objective
The objective of this work item is to analyse and specify solutions relating to the support of MTC devices within GERAN networks to cater for signaling congestion and overload control. 

The following impacts have been identified:

Provide the network the ability to discriminate beween MTC devices and non-MTC devices to help reduce loading on the radio interface..

Specify access control so that up to 100% of MTC devices can be prevented from attempting system access at any given point in time. 

Review any MTC related GERAN impacted measures proposed by other 3GPP TSGs related to signaling congestion and overload control.

The specification work done in this work item does not prevent any further enhancements to be studied as part of the GERANIMTC feasibility study (UID 460001) and later specified as part of any follow on work item. In addition, the specification work done in this work item must be done in a future proof manner in that the signalling congestion and overload control mechanism agreed for Release 10 is expected to be enhanced in future releases.
9.1.5 MS Conformance Test Aspects for GERAN - Network Improvements for Machine-Type Communications (NIMTC_GERAN-MSTest)

UID: 570003, WID in GP-121141
Justification


For mobile networks to be competitive for mass machine-type applications, it is important to optimise their support for machine-type communications. The current mobile networks are optimally designed for Human-to-Human communications, but are less optimal for machine-to-machine, machine-to-human, or human-to-machine applications. It is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications.

In order to prepare the networks for machine-type communication for Rel-10, related Work Items has been completed by CT groups, approved at CP#52 (CP-110442) and for the GERAN specific areas, a Work item has been initiated by GERAN working groups in GP-101647, which was approved at GP#47 and completed at GP#51.

Machine-type communication network improvements were introduced in Rel-10 and this work item enables corresponding MS conformance testing.
Objective
The technical objective of this work item is to provide conformance test specifications for the Rel-10 core requirements for Network Improvements for Machine-Type Communications for GERAN.
9.1.6 RAN mechanisms to avoid CN overload due to Machine-Type Communications (NIMTC-RAN_overload)

UID: 490024, WID in RP-101026
Justification
Signalling congestion and overloading of Core Network nodes by MTC devices have been identified as key issues for which network improvements are essential in Release 10 as concluded in TR 23.888. The requirements related to those network improvements are captured in TS 23.401, TS 23.060 and TS 23.236. The corresponding support in RAN needs to be specified as well.

Especially SA2 has identified that the total signalling from large numbers of MTC devices is a concern in at least two scenarios:

- 
when an application requests many MTC devices to do “something” at the same time; and/or

- 
when many MTC devices are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).
Objective
The objective of this work item is to specify the solutions to protect the network from signalling congestion and overload for the following two scenarios:

- 
when an application requests many MTC devices to do “something” at the same time; and/or

- 
when many MTC devices are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).

Mechanisms specific to RAN performance are not part of this WI. 

The following impacts have been identified:

For RAN WG2

For both UMTS and LTE, introduce an additional establishment cause to allow RAN node to differentiate low priority MTC traffic/signalling (and possibly other MTC traffic/signalling) from other traffic/signalling. 

RAN2 should review the SA2 overload scenarios (simultaneous access from many MTC devices and failure of the serving network for roaming UEs), consider what RAN solution can address these, and:

Identify and specify mechanisms to prevent MTC UEs from overloading the network 
For RAN WG3

For both UMTS and LTE, modify the existing overload indication mechanism to allow RAN node to perform congestion/access control for MTC traffic/signalling. 

10. Release 9 Studies
10.1 Study on Security Aspects of Remote Provisioning and Change of Subscription for M2M Equipment (FS_UM2M)

UID: 370053, WID in SP-070702

10.1.1 Overall structure

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

	370053
	Study on Security Aspects of Remote Provisioning and Change of Subscription for M2M Equipment
	FS_UM2M
	1
	Rel-9
	S3, C6
	Apr-04
	Dec-09
	100%
	Ericsson
	33.812
	SP-070702


Justification

Machine to Machine (M2M) Communication is seen as a form of data communication between entities that when deployed do not necessarily need human interaction. One of the challenges with M2M communication is that deployed M2M equipments are managed remotely without any direct human interaction with the device.
 3GPP SA1 has completed a study on machine-to-machine (M2M) communication in TR 22.868. The purpose of this study is to evaluate the feasibility of remotely managed USIM application solutions from a security point of view.
Three aspects from TR 22.868 in SA1 are that: 

•
M2M equipments containing a USIM application should provide tamper- protection, and mechanisms for detection and response on tampering.

•
It should be possible to change subscription out in the field e.g. after contract expiry without human intervention.

•
It should be possible to allocate the M2M equipments at initial power up to a network without human intervention.
These three aspects point towards a remote management of USIM application being a viable solution. 

Remote management includes:

•
Download of USIM application parameters to a M2M equipment

•
Management and changes of these parameters to allow change of operator 

. 
The simplest way to introduce provisioning of a remote management of USIM application to M2M-equipments would be to as much as possible make use of already existing infrastructure, as the mobile networks’ global and secure authorization infrastructure to enable provisioning of remote management of USIM application. The M2M equipments and the network can interact only over standardized interfaces. This is in scope of 3GPP.

Objective

The objective of this work item would be to study how to make it possible for the network to provision remote management of USIM application in the M2M equipment in a secure way, in a 3GPP system. It is envisioned that an M2M equipment is incorporated in a device that a) could be assembled by an equipment manufacturer, or b) could be assembled by an OEM manufacturer that includes the M2M equipment in the device. The M2M equipment could be a device that is fully self-contained or a device with interfaces to attach, for example, sensors and on-site service equipment. 

The objective of this work item would be to study the remote management of USIM application when the USIM application resides in the UICC and when the USIM application resides in the M2M equipment. 

This study includes definition of a trust model for remote management of USIM application and security threats and security requirements need to be identified.

Furthermore, this study would include the following items: 

•
to investigate candidate security solutions that allow provisioning to take place in a secure manner;

•
to investigate candidate signalling procedures for provisioning remote management of USIM application in a M2M equipment;

•
to identify what functionality of the current USIM application has to be covered by remote management of the USIM application

•
to identify what other functionality that may need to be added due to the new USIM application provisioning method 

•
the study may identify principle requirements for protected storage and the execution environment (e.g. by collaborating with relevant working groups such as the OMTP Hardware group)
11. Release 8 Studies
Study on Facilitating Machine to Machine Communication in GSM and UMTS (M2M)
UID: 7027, WID: SP-050527
	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	Rapporteur
	TS/TR
	WID

	7027
	Study on Facilitating Machine to Machine Communication in GSM and UMTS (M2M)
	FS_M2M
	1
	Rel-8
	S1
	Nov-05
	Mar-07
	100%
	Siemens
	22.868
	SP-050527


Machine to Machine (M2M) communication is seen as a form of data communication between entities that do not necessarily need human interaction. It is different to current communication models as it involves:

•
new or different market scenarios; 

•
a potentially very large number of communicating entities (terminals);

•
to a large extend little traffic per equipment;

An example for M2M communication is a service which permanently checks the integrity and safety of a vehicle and reports problems to the garage service.

The role of M2M in the GSM/UMTS business is still limited, but a big potential growth in the 3GPP system is foreseen. The two major limiting factors are the costs for the operator and handling of M2M by both, the end-user and operator. M2M communication may become more relevant in future as:

•
M2M in GSM/UMTS is a future growth sector in particular in mature markets;

•
The ubiquitous coverage of mobile networks is one main enabler;

•
Enhancement of the 3GPP standard could be a stimulator, as business could be addressed more cost efficiently.

Regarding the handling of M2M for the user and the operator the underlying mechanisms for handling subscriptions, subscriber data, numbering issues, etc. were studied. Requirements for M2M communication have been collected.

Lean and simple design as well as efficient use of resources (e.g. air interface and signalling resources) were major objectives. Special consideration was put on the following areas for optimization:

•
Charging mechanisms (e.g. simplify charging in relation to M2M purposes);

•
Addressing: Already today some networks are running out of E.164 numbering space. This would be aggravated by widespread usage of M2M. IP address space limitation was also studied.

•
Types of communication (e.g. one to many, many to many, relevance of mobile originated mobile terminated and always on type of connectivity); Enhancements for the identified communication model; Preferred communication models that could be implemented cost efficiently for M2M

•
Handling of large numbers of subscriptions and subscriber data within the network;

•
Handling issues of large number of M2M subscriptions for the user of M2M services;

•
Impact of optimizations for security (Denial of Service attacks by M2M devices, Effects of theft of M2M that are quite likely unattended, Secure handling of credentials, Access control for M2M terminals).

TR 22.868 conclusions - Possible Requirements

•
De-activation of mobility signalling for stationary terminals

•
Optimised mobility signalling for low mobility and low activity terminals

•
Possibility to instruct individual/group of terminal types e.g. static, low mobility, low activity terminals, not to perform any periodic location updates, and optionally location updates due to movement between Location Area (LA) / Routing Area (RA). 

•
Possibility to instruct individual/groups of terminal types to perform a location update at a specific date and time

•
Purging of subscriber data from VLR/SGSN for low activity / Mobile Originated (MO) only terminals 

•
Tamper Save/Theft proof terminal including a UICC

•
Possibility to change subscription out in the field e.g. after contract expiry without human intervention

•
Possibility to allocate the terminals at initial power up to a network operator without human intervention

•
Re-use of PNM mechanisms for M2M communication

•
Possibility to define groups and to have group counters to count the traffic to and from the servers at the network boundary

•
Per group counters to count location update traffic

•
Add a terminal type identifier to the subscription information to facilitate mobility management and charging

•
Overcoming the limitations of the IMSI range by alternative addressing solutions

•
Simplify terminal and network and thus reduce cost. CS should not be impacted and preferably PS should be used. 

Spin-off Study on Remote management of USIM application on M2M Equipment UID_370053

Spin-off new Feature UID_400033 NIMTC (Network Improvements for Machine-type Communications).

12. Annex A: Full 3GPP Work Plan view of all CIoT-related tasks
	UID
	Name
	Acronym
	Lvl
	Release
	WGs
	Start
	End
	%done
	WID
	Rapporteur
	TS/TR

	0
	Release 14 Features
	-
	1
	Rel-14
	SP,RP,CP,GP
	Dec-14
	Jun-17
	0%
	-
	-
	-

	710023
	Non-IP for Cellular Internet of Things (CIoT) for 2G/3G-GPRS(EC-EGPRS)
	NonIP_GPRS
	1
	Rel-14
	S2,C1,C4
	Mar-16
	Sep-16
	40%
	SP-160196
	
	

	710024
	Non-IP for Cellular IoT for EC-EGPRS 
	NonIP_GPRS
	2
	Rel-14
	S2
	Mar-16
	Jun-16
	50%
	SP-160196
	Hans Ronneke, Ericsson
	23.060, 23.682, 23.401?

	710025
	CT aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	2
	Rel-14
	C1,C4
	Mar-16
	Sep-16
	38%
	CP-160293
	Orange, Youssef CHADLI

	710026
	CT1 aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	3
	Rel-14
	C1
	Mar-16
	Sep-16
	50%
	CP-160293
	Orange, Youssef CHADLI
	24.008

	720069
	CT3 aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	3
	Rel-14
	C3
	Mar-16
	Sep-16
	0%
	CP-160293
	Orange, Youssef CHADLI
	29.060, 29.274, 29.002, 29.303, 23.008, 29.128, 29.272, 23.007

	710027
	CT4 aspects for Non-IP for Cellular Internet of Things for EC-EGPRS 
	NonIP_GPRS-CT
	3
	Rel-14
	C4
	Mar-16
	Sep-16
	65%
	CP-160293
	Orange, Youssef CHADLI
	29.060, 29.274, 29.002, 29.303, 23.008, 29.128, 29.272, 23.007

	720092
	 Further enhanced MTC for LTE
	LTE_feMTC
	1
	Rel-14
	R1
	Jun-16
	Sep-17
	0%
	RP-161321
	Ericsson
	

	720192
	Core part: Further enhanced MTC for LTE
	LTE_feMTC-Core
	2
	Rel-14
	R1
	Jun-16
	Mar-17
	0%
	RP-161321
	Ericsson
	

	720292
	Perf. part: Further enhanced MTC for LTE
	LTE_feMTC-Perf
	2
	Rel-14
	R4
	Jun-16
	Sep-17
	0%
	RP-161321
	Ericsson
	

	720093
	 Enhancements of NB-IoT
	NB_IOTenh
	1
	Rel-14
	R1
	Jun-16
	Sep-17
	0%
	RP-161324
	Huawei
	

	720193
	Core part: Enhancements of NB-IoT
	NB_IOTenh-Core
	2
	Rel-14
	R1
	Jun-16
	Mar-17
	0%
	RP-161324
	Huawei
	

	720293
	Perf. part: Enhancements of NB-IoT
	NB_IOTenh-Perf
	2
	Rel-14
	R4
	Jun-16
	Sep-17
	0%
	RP-161324
	Huawei
	

	720006
	Enhancements of Dedicated Core Networks selection mechanism
	eDecor
	1
	Rel-14
	S2
	Sep-15
	Sep-16
	86%
	SP-160310
	Roland Gustafsson
	23.711

	690051
	Study on Enhancements of Dedicated Core Networks selection mechanism
	FS_eDecor
	2
	Rel-14
	S2
	Sep-15
	Mar-16
	95%
	SP-150518
	Roland Gustafsson
	23.711

	720007
	Enhancements of Dedicated Core Networks selection mechanism
	eDecor
	2
	Rel-14
	S2
	Jun-16
	Sep-16
	70%
	SP-160310
	Roland Gustafsson

	0
	Release 14 Studies
	-
	1
	Rel-14
	SP,RP,CP,GP
	Sep-14
	Dec-15
	10%
	-
	
	-

	720081
	Study on extended architecture support for Cellular Internet of Things
	FS_CIoT_Ext
	1
	Rel-14
	S2
	Jun-16
	Mar-17
	0%
	SP-160505
	Intel : Puneet Jain
	23.730

	720086
	Study on NB-IoT RF requirement for coexistence with CDMA
	FS_NB_IOT_CDMA_coex
	1
	Rel-14
	R4
	Jun-16
	Dec-16
	0%
	RP-161187
	 

	700036
	Study on UICC power optimization for MTC
	FS_UICC_MTC_OPT
	1
	Rel-14
	C6
	Jun-16
	Dec-16
	71%
	CP-150875
	Berionne, Michele
	31.970

	0
	Release 13 Features
	-
	1
	Rel-13
	SP,RP,CP,GP
	Dec-13
	Nov-14
	18%
	-
	
	-

	610030
	Service Exposure and Enablement Support
	SEES
	1
	Rel-13
	S1
	Sep-13
	Sep-14
	100%
	SP-130505
	KPN
	Stage 1

	610130
	TR on Stage 1 for Service Exposure and Enablement Support
	SEES
	2
	Rel-13
	S1
	Sep-13
	Jun-14
	100%
	SP-130505
	KPN
	New TR 22.853

	610230
	Stage 1 for Service Exposure and Enablement Support
	SEES
	2
	Rel-13
	S1
	Sep-13
	Sep-14
	100%
	SP-130505
	KPN
	22.101, 22.115, 22.368, TBD

	640048
	Architecture Enhancements for Service capability Exposure
	AESE
	1
	Rel-13
	S2,S3
	Jun-14
	Mar-16
	100%
	SP-140704
	Intel
	Stage 2

	640148
	TR for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	SP-140704
	Intel, Puneet Jain
	New TR 23.708

	640248
	Stage 2 for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	SP-140704
	Intel, Puneet Jain
	TS 23.682, TS 33.187

	640348
	TR on Security for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S3
	Jun-14
	Jun-15
	100%
	SP-140704
	Samsung
	New TR 33.889

	640448
	Security for Architecture Enhancements for Service capability Exposure
	AESE
	2
	Rel-13
	S3
	Jun-14
	Sep-15
	100%
	SP-140704
	Samsung
	33.187

	680001
	CT aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	2
	Rel-13
	C3
	Jun-15
	Mar-16
	100%
	CP-150576
	Yizhuang Wu, Huawei 

	680023
	CT3 aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	3
	Rel-13
	C3
	Jun-15
	Mar-16
	100%
	CP-150576
	Yizhuang Wu, Huawei. FCD+3, ES in 642
	29.154 

	680024
	CT4 aspects of Architecture Enhancements for Service capability Exposure
	AESE-CT
	3
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	CP-150576
	Yizhuang Wu, Huawei 
	29.201, 29.336, 29.230, 29.272, 23.008

	620063
	Service Requirements Maintenance for Machine-Type Communications (MTC)
	SRMMTC
	1
	Rel-13
	S1
	Sep-15
	Jun-16
	100%
	SP-130600
	KPN
	22.368

	700012
	Cellular (Narrowband) Internet of Things
	CIoT
	1
	Rel-13
	
	Sep-15
	Dec-16
	62%
	
	
	

	700016
	Stage 2 of CIoT
	CIoT
	2
	Rel-13
	S2
	Oct-15
	Oct-15
	95%
	SP-150844
	Intel, Puneet Jain
	23.401, 23.682, 23.251

	700046
	Security Aspects of CIoT (aka NB-IoT)
	CIoT
	2
	Rel-13
	S3
	Nov-15
	Jun-16
	39%
	SP-150844
	7/3/16: 0%->39

	700013
	CT aspects of CIoT
	CIoT-CT
	2
	Rel-13
	C1
	Dec-15
	Jun-16
	99%
	CP-160292
	Intel, Vivek Gupta

	700014
	CT1 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C1
	Dec-15
	Mar-16
	100%
	CP-160292
	Intel, Vivek Gupta
	24.301, 24.008, 23.122

	700051
	CT3 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C3
	Dec-15
	Jun-16
	100%
	CP-160292
	Intel, Vivek Gupta
	29.061, 29.212

	700015
	CT4 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C4
	Dec-15
	Jun-16
	100%
	CP-160292
	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

	700052
	CT6 aspects of CIoT
	CIoT-CT
	3
	Rel-13
	C6
	Dec-15
	Jun-16
	100%
	CP-160292
	Intel, Vivek Gupta
	31.102

	720042
	Charging Aspects of CIoT
	CIoT-CH
	2
	Rel-13
	S5
	May-16
	Jun-16
	100%
	SP-160395
	Gardella, Maryse (Nokia)
	32.25x, 32.240, 32.251, 32.274, 32.299, 32.298, 32.297

	690063
	 RAN aspects of CIoT aka Narrowband Internet of Things (IOT)
	NB_IOT
	2
	Rel-13
	R1
	Sep-15
	Sep-16
	53%
	RP-151621
	Vodafone

	690163
	Core part: Narrowband Internet of Things (IOT)
	NB_IOT-Core
	3
	Rel-13
	R1
	Sep-15
	Jun-16
	100%
	RP-160933
	Vodafone
	36.802

	700257
	Perf. part: Narrowband Internet of Things (IOT)
	NB_IOT-Perf
	3
	Rel-13
	R4
	Dec-15
	Sep-16
	0%
	RP-160933
	Vodafone

	720043
	Management for NB-IoT
	NB_IOT-OAM
	3
	Rel-13
	S5
	May-16
	Jun-16
	100%
	SP-160396
	Huawei, Kai ZHANG
	28.657, 28.658, 28.659, 32.425

	710065
	UE Conformance Test Aspects - Narrowband Internet of Things (NB-IOT)
	NB_IOT-UEConTest
	2
	Rel-13
	R5
	Mar-16
	Dec-16
	5%
	RP-160047
	CMCC

	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%
	GP-151039
	Marteen Sunberg, Ericsson

	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%
	GP-151039
	Marteen Sunberg, Ericsson

	700004
	Test for CIoT_EC_GSM
	CIoT_EC_GSM_GERAN3new
	2
	Rel-13
	G3
	Nov-15
	May-16
	0%
	GP-151149
	Sierra Wireless S.A

	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%
	RP-160929
	Ericsson

	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%
	RP-160753
	Ericsson

	690005
	Extended DRX cycle for Power Consumption
	eDRX
	1
	Rel-13
	S2,R2,G2
	Dec-14
	Dec-16
	84%
	SP-150369
	Miguel Griot
	23.401, 23.060, 23.682, 23.271, 23.272

	660008
	Study on Extended DRX cycle for Power Consumption Optimization
	FS_eDRX
	2
	Rel-13
	S2
	Dec-14
	Dec-15
	100%
	SP-140881
	Miguel Griot, Qualcomm 
	23.770

	680052
	Stage 2 for Extended DRX cycle for Power Consumption
	eDRX
	2
	Rel-13
	S2
	Jun-15
	Dec-15
	99%
	SP-150369
	Miguel Griot
	23.401, 23.060, 23.682, 23.271, 23.272

	690010
	CT aspects of extended DRX cycle
	eDRX-CT
	2
	Rel-13
	ct
	Sep-15
	Mar-16
	100%
	CP-150541
	Catovic, Amer, Qualcomm

	690020
	CT1 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C1
	Sep-15
	Mar-16
	100%
	CP-150541
	Catovic, Amer, Qualcomm
	24.301, 24.008, 29.118

	690030
	CT3 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C3
	Sep-15
	Mar-16
	100%
	CP-150541
	Catovic, Amer, Qualcomm
	29.338, 23.007, 29.274, 29.060, 29.172

	690021
	CT4 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C4
	Sep-15
	Dec-15
	100%
	CP-150541
	Catovic, Amer, Qualcomm
	29.212

	700034
	CT6 aspects of extended DRX cycle
	eDRX-CT
	3
	Rel-13
	C6
	Sep-15
	Mar-16
	100%
	CP-150541
	Catovic, Amer, Qualcomm

	670057
	RAN enhancements for extended DRX in LTE
	LTE_extDRX
	2
	Rel-13
	R2
	Mar-15
	Mar-16
	100%
	RP-150493
	

	670157
	Core part: RAN enhancements for extended DRX in LTE
	LTE_extDRX-Core
	3
	Rel-13
	R2
	Mar-15
	Mar-16
	100%
	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%
	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

	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

	700002
	MS test: Extended DRX (eDRX) for GSM
	eDRX_GSM_GERAN3new
	3
	Rel-13
	G3
	Dec-15
	May-16
	15%
	GP-151148
	Sierra Wireless S.A

	670027
	Optimizations to Support High Latency Communications
	HLcom
	1
	Rel-13
	S2
	Sep-14
	Dec-15
	100%
	SP-150030
	Ericsson, Hans Rönneke

	650035
	Study on Optimizations to support High Latency communications
	FS_HLcom
	2
	Rel-13
	S2
	Sep-14
	Jun-15
	100%
	SP-140635
	Ericsson
	New TR 23.709

	680005
	Optimizations to Support High Latency Communications
	HLcom
	2
	Rel-13
	S2
	Mar-15
	Jun-15
	100%
	SP-150252
	Ericsson, Hans Rönneke
	23.401, 23.060, 23.682

	680015
	CT aspects of Optimizations to Support High Latency
	HLcom-CT
	2
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	CP-150399
	Yong Yang, Ericsson
	29.274, 29.060, 29.281, 23.008, 29.272, 29.230, 29.002, 29.336, 29.xyz

	650033
	Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1
	1
	Rel-13
	R1,R4,R2
	Sep-14
	Dec-16
	69%
	RP-141660
	Ericsson
	LTE

	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%
	RP-150492
	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

	650233
	Perf. Part: Further LTE Physical Layer Enhancements for MTC
	LTE_MTCe2_L1-Perf
	2
	Rel-13
	R4
	Sep-14
	Sep-16
	70%
	RP-150492
	Ericsson
	36.101, 36.104, 36.133

	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%
	RP-160765
	Ericsson

	690045
	EGPRS Access Security Enhancements in relation to Cellular IoT
	EASE_EC_GSM
	1
	Rel-13
	S3
	Sep-15
	Mar-16
	98%
	SP-150462
	7/12/15: 0%->5; 28/1/16: 33.420 added;; 7/3/16: 5%->80; 11/6/16: 80%->98

	640050
	Group based Enhancements
	GROUPE
	1
	Rel-13
	S2,S3
	Jun-14
	Dec-15
	100%
	SP-140706
	Huawei
	Stage 2

	640150
	TR for Group based Enhancements
	GROUPE
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	SP-140706
	Huawei, Wanqiang Zhang
	New TR 23.769

	640250
	Stage 2 for Group based Enhancements
	GROUPE
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	SP-140706
	Huawei
	23.682, TBD

	640350
	TR on Security for Group based Enhancements
	GROUPE
	2
	Rel-13
	S3
	Jun-14
	Jun-15
	100%
	SP-140706
	Samsung
	New TR 33.889

	640450
	Security for Group based Enhancements
	GROUPE
	2
	Rel-13
	S3
	Jun-14
	Sep-15
	100%
	SP-140706
	Samsung
	33.187

	680016
	CT aspects of Group based Enhancements
	GROUPE-CT
	2
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	CP-150816
	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

	680028
	CT1 aspects of Group based Enhancements
	GROUPE-CT
	3
	Rel-13
	C1
	Jun-15
	Dec-15
	100%
	CP-150816
	Peter Schmitt, Huawei
	24.008, 24.301

	680029
	DELETED: CT3 aspects of Group based Enhancements
	GROUPE-CT
	3
	Rel-13
	C3
	Jun-15
	Dec-15
	100%
	CP-150816
	Peter Schmitt, Huawei
	29.468

	680030
	CT4 aspects of Group based Enhancements
	GROUPE-CT
	3
	Rel-13
	C4
	Jun-15
	Dec-15
	100%
	CP-150816
	Peter Schmitt, Huawei
	29.272, 23.008, 29.336, 29.303, 29.002, 29.230, 29.305, 23.003

	640049
	Monitoring Enhancements
	MONTE
	1
	Rel-13
	S2,S3
	Jun-14
	Mar-16
	100%
	SP-140705
	Intel
	32.278

	640149
	TR for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S2
	Sep-14
	Jun-15
	100%
	SP-140705
	Intel, Puneet Jain
	New TR 23.789

	640249
	Stage 2 for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S2
	Jun-14
	Jun-15
	100%
	SP-140705
	Intel, Puneet Jain
	23.682, TBD

	640349
	TR on Security for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S3
	Jun-14
	Jun-15
	100%
	SP-140705
	Samsung
	New TR 33.889

	640449
	Security for Monitoring Enhancements
	MONTE
	2
	Rel-13
	S3
	Jun-14
	Sep-15
	100%
	SP-140705
	Samsung
	33.187

	690044
	Charging aspects of MONTE
	MONTE-CH
	2
	Rel-13
	S5
	Sep-15
	Mar-16
	100%
	SP-150571
	Huawei(Li Li, jasmine.li@huawei.com)
	32.27x, 32.240, 32.299, 32.298

	680011
	Monitoring Enhancements CT aspects
	MONTE-CT
	2
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	CP-150422
	Peter Schmitt, Huawei

	680025
	CT1 aspects of Monitoring Enhancements
	MONTE-CT
	3
	Rel-13
	C1
	Jun-15
	Dec-15
	100%
	CP-150422
	Peter Schmitt, Huawei
	24.301, 24.008

	680026
	CT3 aspects of Monitoring Enhancements
	MONTE-CT
	3
	Rel-13
	C3
	Jun-15
	Dec-15
	100%
	CP-150422
	Peter Schmitt, Huawei
	29.214, 29.213, 29.201

	680027
	CT4 aspects of Monitoring Enhancements
	MONTE-CT
	3
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	CP-150422
	Peter Schmitt, Huawei
	New TS 29.128, 29.272, 29.002, 29.336, 29.230, 23.008

	640046
	Dedicated Core Networks
	DECOR
	1
	Rel-13
	S2
	Jun-14
	Mar-16
	100%
	SP-150249
	NTT DOCOMO
	Stage 2

	640146
	TR for Dedicated Core Networks
	DECOR
	2
	Rel-13
	S2
	Jun-14
	Dec-14
	100%
	SP-150249
	NTT DOCOMO
	New TR 23.707

	640246
	Stage 2 for Dedicated Core Networks
	DECOR
	2
	Rel-13
	S2
	Jun-14
	Mar-15
	100%
	SP-150249
	NTT DOCOMO
	23.060, 23.401, 23.236

	690004
	CT aspects of Dedicated Core Networks
	DECOR-CT
	2
	Rel-13
	ct
	Jun-15
	Mar-16
	100%
	CP-150423
	Huawei, Xiaoyan SHI (Sean.shixiaoyan@huawei.com)

	690014
	CT1 aspects for Dedicated Core Networks CT aspects
	DECOR-CT
	3
	Rel-13
	C1
	Sep-15
	Dec-15
	100%
	CP-150423
	Huawei
	24.301, 24.008

	690013
	CT4 aspects for Dedicated Core Networks CT aspects
	DECOR-CT
	3
	Rel-13
	C4
	Jun-15
	Mar-16
	100%
	CP-150423
	
	29.274, 29.060, 23.003, 29.272, 29.002, 29.305, 23.008, 29.230, 29.303, 23.007

	680066
	 Dedicated Core Networks RAN Aspects
	DECOR-UTRA_LTE
	2
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	RP-151048
	Ericsson

	680166
	Core part: Dedicated Core Networks
	DECOR-UTRA_LTE-Core
	3
	Rel-13
	R3
	Jun-15
	Dec-15
	100%
	RP-151048
	Ericsson

	0
	Release 13 IoT related Studies
	-
	1
	Rel-13
	SP,R2
	Sep-13
	Dec-15
	0%
	-
	-
	-

	620012
	Study on Power saving for Machine-Type Communications (MTC) devices
	FS_uPoD
	1
	Rel-13
	G2,G1
	Aug-14
	Aug-15
	100%
	GP-131136
	China Mobile
	43.869

	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%
	GP-150354
	Vodafone
	45.8xy

	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%
	SP-150167
	puneet.jain@intel.com
	New TR 23.8xx

	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%
	SP-150171
	Barry, Aguibou, VODAFONE Group Plc
	32.863

	650013
	Study on Small data transmission enhancements for UMTS
	FS_UTRA_SDATA
	1
	Rel-13
	R1,R3
	Sep-14
	Jun-15
	100%
	RP-141861
	Ericsson
	25.705

	570034
	Study on Application specific Congestion control for Data Communication
	FS_ACDC
	1
	Rel-13
	S1
	Sep-12
	Sep-14
	100%
	SP-130415
	NTT DOCOMO
	22.806

	610031
	Study on enhancements for Infrastructure based data Communication Between Devices
	FS_eICBD
	1
	Rel-13
	S1
	Sep-13
	Sep-14
	100%
	SP-130418
	KPN
	22.807

	0
	Release 12 Features
	-
	1
	Rel-12
	SP,CP,RP,GP
	Oct-13
	Dec-14
	65%
	-
	-
	-

	560022
	Machine-Type and other mobile data applications Communications enhancements
	MTCe
	1
	Rel-12
	S2,S1,S3,C1,C3,C4,C6,R2,R3,G1
	Dec-09
	May-16
	98%
	SP-130327
	Intel
	Stage 1/2/3

	560021
	Stage 1 for Support for Interworking with M2M Service Enablement
	MTCe-SIMSE
	2
	Rel-12
	S1
	Jun-12
	Mar-13
	100%
	SP-120436
	KPN
	22.368

	570030
	Stage 1 for Machine-Type and other mobile data applications Communications – Service Requirement Maintenance
	MTCe-SRM
	2
	Rel-12
	S1
	Sep-12
	Mar-13
	100%
	SP-130105
	KPN
	22.101, 22.368

	560722
	TR on Security aspects of Machine-Type Communications
	MTCe-SA3TR
	2
	Rel-12
	S3
	Dec-09
	Mar-14
	100%
	SP-130327
	Samsung
	New TR 33.868

	560522
	Security and Privacy aspects for Machine-Type and other mobile data applications Communications enhancements (Stage 2)
	MTCe-SA3
	2
	Rel-12
	S3
	Jun-12
	Mar-14
	100%
	SP-130327
	Samsung
	New TS 33.187

	560122
	BB1: Small Data and Device Triggering Enhancements (SDDTE)
	MTCe-SDDTE
	2
	Rel-12
	S2,C4,C3
	Jun-12
	Sep-14
	100%
	SP-120450
	Intel
	-

	560622
	TR on Stage 2 BB1: Small Data and Device Triggering Enhancements
	MTCe-SDDTE
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	SP-120450
	Intel
	New TR 23.887

	562122
	Stage 2 for BB1: Small Data and Device Triggering Enhancements
	MTCe-SDDTE
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	SP-120450
	Intel
	23.682

	630001
	Stage 3 for BB1: Small Data and Device Triggering Enhancements
	MTCe-SDDTE-CT
	3
	Rel-12
	C4,C3
	Mar-14
	Sep-14
	100%
	CP-140489
	Huawei
	Stage 3

	630101
	CT4 part of Stage 3 for BB1: Small Data and Device Triggering Enhancement
	MTCe-SDDTE-CT
	4
	Rel-12
	C4
	Mar-14
	Sep-14
	100%
	CP-140489
	Huawei
	29.002, 29.336, 23.008, 29.337, 29.338, 29.230

	630201
	CT3 part of Stage 3 for BB1: Small Data and Device Triggering Enhancement
	MTCe-SDDTE-CT
	4
	Rel-12
	C3
	Mar-14
	Jun-14
	100%
	CP-140489
	Huawei
	29.368

	560222
	Deleted - BB2: Monitoring Enhancements (MONTE)
	MTCe-MONTE
	2
	Rel-12
	S2
	Jun-12
	Dec-12
	100%
	SP-120438
	Intel
	23.682

	560322
	BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP
	2
	Rel-12
	S2,C1,C4,C6,G1
	Jun-12
	May-16
	93%
	SP-120442
	Ericsson
	-

	561622
	TR on Stage 2 BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	SP-120442
	Ericsson
	New TR 23.887

	562322
	Stage 2 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP
	3
	Rel-12
	S2
	Jun-12
	Dec-13
	100%
	SP-120442
	Ericsson
	23.060, 23.401, 23.682

	620007
	Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT
	3
	Rel-12
	C1,C4,C6
	Dec-13
	Mar-16
	99%
	CP-130714
	Ericsson
	Stage 3

	620107
	CT1 part of Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT1
	4
	Rel-12
	C1
	Dec-13
	Sep-14
	100%
	CP-130714
	Ericsson
	24.008, 24.301

	620207
	Deleted - CT4 part of Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT4
	4
	Rel-12
	C4
	Dec-13
	Sep-14
	100%
	CP-130714
	Ericsson
	29.274, 29.060, 23.008

	620307
	CT6 part of Stage 3 for BB3: UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-CT6
	4
	Rel-12
	C6
	Dec-13
	Dec-14
	100%
	CP-130714
	Ericsson
	31.101, 31.102, 31.111

	690068
	UE Conformance Test Aspects - UE Power Consumptions Optimizations (UEPCOP)
	MTCe-UEPCOP-UEConTest
	4
	Rel-12
	R5
	Sep-15
	Mar-16
	100%
	RP-151161
	Ericsson

	650009
	Support of Power Saving Mode in GERAN
	MTCe-UEPCOP-GERAN
	3
	Rel-12
	G1
	Aug-14
	Aug-14
	100%
	GP-140628
	Ericsson
	43.022

	700005
	Testing of Support of Power Saving Mode in GERAN
	MTCe-UEPCOP_GERAN3new
	3
	Rel-12
	G3
	Nov-15
	May-16
	10%
	GP-151186
	Ericsson

	560422
	Deleted - BB4: Group based MTC feature (GROUP)
	MTCe-GROUP
	2
	Rel-12
	S2
	Jun-12
	Dec-12
	100%
	SP-120267
	KPN
	23.682

	620043
	RAN enhancements for Machine-Type and other mobile data applications Communications
	MTCe-RAN
	2
	Rel-12
	R2,R3
	Feb-14
	Sep-14
	100%
	RP-140752
	ZTE
	UTRA, LTE

	620143
	Core part: RAN enhancements for Machine-Type and other mobile data applications Communications
	MTCe-RAN-Core
	3
	Rel-12
	R2,R3
	Feb-14
	Sep-14
	100%
	RP-140752
	ZTE
	25.300, 25.304, 25.413, 36.300, 36.304, 36.413, 36.423

	600012
	Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE
	1
	Rel-12
	R1,R2,R4
	Jun-13
	Sep-16
	99%
	RP-130848
	Vodafone
	LTE

	600112
	Core part: Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE-Core
	2
	Rel-12
	R1,R2,R4
	Jun-13
	Dec-14
	100%
	RP-140522
	Vodafone
	36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.300, 36.302, 36.306, 36.321, 36.331

	600212
	Perf. part: Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE-Perf
	2
	Rel-12
	R4
	Jun-13
	Jun-15
	100%
	RP-150940
	Vodafone
	36.101, 36.104, 36.133

	670048
	UE Conformance Test Aspects - Low cost & enhanced coverage MTC UE for LTE
	LC_MTC_LTE-UEConTest
	2
	Rel-12
	R5
	Mar-15
	Sep-16
	96%
	RP-160069
	Ericsson

	0
	Release 12 Studies
	-
	1
	Rel-12
	SP,CP,GP,RP
	Aug-13
	Sep-14
	80%
	-
	-
	-

	470020
	Study on Alternatives to E.164 for Machine-Type Communications
	FS_AMTC
	1
	Rel-12
	S1
	Mar-10
	Mar-12
	100%
	SP-100198
	T-Mobile USA
	22.988

	480032
	Study on enhancements for Machine-Type Communications (MTC)
	FS_MTCe
	1
	Rel-12
	S1
	Jun-10
	Mar-13
	100%
	SP-100448
	Huawei
	22.888

	460001
	Study on GERAN improvements for Machine-Type Communications
	FS_NIMTC_GERAN
	1
	Rel-12
	G1,G2
	May-10
	Nov-12
	100%
	GP-092418
	Ericsson
	43.868

	530052
	Study on Provision of low-cost MTC UEs based on LTE
	FS_LC_MTC_LTE
	1
	Rel-12
	R1,R2,R4
	Sep-11
	Jun-13
	100%
	RP-121441
	Vodafone
	LTE 36.888

	590032
	Study on RAN aspects of Machine Type and other mobile data applications Communications enhancements
	FS_MTCe_RAN
	1
	Rel-12
	R2
	Mar-13
	Sep-13
	100%
	RP-130396
	ZTE
	UTRA, LTE 37.869

	0
	Release 11 Features
	-
	1
	Rel-11
	SP,CP,GP,RP
	Jun-13
	Sep-14
	100%
	-
	-
	-

	480030
	System Improvements to Machine-Type Communications
	SIMTC
	1
	Rel-11
	S1,S2,S5,C1,C3,C4,C6,R2,R3,R5
	Dec-09
	Mar-14
	100%
	SP-120848
	KPN
	-

	480130
	Stage 1 for SIMTC
	SIMTC
	2
	Rel-11
	S1
	Jun-10
	Sep-11
	100%
	SP-120848
	KPN
	22.368, 21.905 (MTC definitions)

	480230
	TR on Stage 2 for SIMTC
	SIMTC
	2
	Rel-11
	S2
	Jun-10
	Sep-12
	100%
	SP-120848
	Intel
	New TR 23.888

	520021
	BB1: Stage 2 Reachability Aspects of SIMTC
	SIMTC-Reach
	2
	Rel-11
	S2
	Jun-11
	Jun-12
	100%
	SP-120848
	Intel
	23.221, New 23.368

	520121
	Deleted - MTC Feature Control (described in TS 22.368, clause 7.1.1 and 23.888, clause 5.7)
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	-

	520221
	On-line device trigger
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Jun-12
	100%
	SP-120848
	Intel
	New 23.682

	520321
	MTC Addressing
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	23.221, New 23.682

	520421
	Identifiers – especially removal of MSISDN dependencies in the architecture
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Jun-12
	100%
	SP-120848
	Intel
	New 23.682

	520521
	MSISDN-less / PS-Only
	SIMTC-Reach
	3
	Rel-11
	S2
	Jun-11
	Mar-12
	100%
	SP-120848
	Intel
	23.060, 23.272, New 23.682

	540014
	MTC related interfaces and functional entities to support above features (MTCsp, etc.)
	SIMTC-Reach
	3
	Rel-11
	S2
	Dec-11
	Mar-12
	100%
	SP-120848
	Intel
	New 23.682

	530006
	BB1: Stage 3 (CS+PS) Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	2
	Rel-11
	C1,C3,C4,C6
	Sep-11
	Dec-12
	100%
	CP-120617
	Ericsson
	Stage 3

	530106
	CT1 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C1
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	23.040, 24.008, 24.301, 24.341, 24.368

	530206
	CT3 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C3
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	29.061, New TS 29.368

	530306
	CT4 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C4
	Sep-11
	Dec-12
	100%
	CP-120617
	Ericsson
	23.003, 23.008, 29.002, 29.060, 29.230, New TS (29.336, 29.337)

	530406
	CT6 part of Stage 3 BB1: Reachability Aspects of SIMTC
	SIMTC-ReachCSPS
	3
	Rel-11
	C6
	Sep-11
	Sep-12
	100%
	CP-120617
	ST Ericsson
	31.102

	530005
	Stage 2/3 for CS aspects for SIMTC 
	SIMTC-CS
	2
	Rel-11
	C4,C1,C6
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	Stage 2/3

	530105
	Deleted - Stage 2 CS aspects for SIMTC 
	SIMTC-CS
	3
	Rel-11
	C4
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	23.012

	530205
	Stage 3 CS aspects for SIMTC 
	SIMTC-CS
	3
	Rel-11
	C1,C6
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	Stage 3

	530305
	CT1 part of Stage 3 CS aspects for SIMTC 
	SIMTC-CS
	4
	Rel-11
	C1
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	24.008, 24.301

	530405
	Deleted - CT6 part of Stage 3 CS aspects for SIMTC 
	SIMTC-CS
	4
	Rel-11
	C6
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	31.102

	560002
	Stage 2/3 for SMS in MME architecture option and related PS-only service subscription
	SIMTC-PS_Only
	2
	Rel-11
	C1,C4
	Jun-12
	Dec-12
	100%
	CP-120617
	Ericsson
	Stage 2/3

	560102
	CT1 part of Stage 2/3 for SMS in MME architecture option and related PS-only service subscription
	SIMTC-PS_Only
	3
	Rel-11
	C1
	Jun-12
	Sep-12
	100%
	CP-120617
	Ericsson
	23.040, 24.008, 24.011, 24.301, 29.018, 29.118

	560202
	CT4 part of Stage 2/3 for SMS in MME architecture option and related PS-only service subscription
	SIMTC-PS_Only
	3
	Rel-11
	C4
	Jun-12
	Dec-12
	100%
	CP-120617
	Ericsson
	23.003, 23.008, 23.012, 29.002, 29.272, 29.305, New TS 29.338 

	530009
	RAN overload control for Machine-Type Communications
	SIMTC-RAN_OC
	2
	Rel-11
	R2,R3,C1,C6
	Sep-11
	Sep-12
	100%
	RP-111373
	Huawei
	UTRA, LTE

	530109
	Core part: RAN overload control for Machine-Type Communications
	SIMTC-RAN_OC-Core
	3
	Rel-11
	R2,R3
	Sep-11
	Sep-12
	100%
	RP-111373
	Huawei
	25.304, 25.331, 25.413, 36.304, 36.331, 36.413

	530209
	Stage 3 (CS+PS) Extended Access Barring for UTRAN and E-UTRAN
	SIMTC-RAN_OC
	3
	Rel-11
	C1,C6
	Sep-11
	Sep-12
	100%
	CP-120617
	Ericsson
	Stage 3

	530309
	CT1 part of Stage 3 Extended Access Barring for UTRAN and E-UTRAN
	SIMTC-RAN_OC
	4
	Rel-11
	C1
	Sep-11
	Jun-12
	100%
	CP-120617
	Ericsson
	23.122, 24.008, 24.301

	530409
	CT6 part of Stage 3 Extended Access Barring for UTRAN and E-UTRAN
	SIMTC-RAN_OC
	4
	Rel-11
	C6
	Sep-11
	Sep-12
	100%
	CP-120617
	ST Ericsson
	31.102

	610014
	Test part: System Improvements for Machine-Type Communications
	SIMTC-UEConTest
	2
	Rel-11
	R5
	Sep-13
	Mar-14
	100%
	RP-140077
	Ericsson
	34.123-1, 34.123-2, 34.123-3, 36.508, 36.523-1, 36.523-2, 36.523-3

	540019
	BB5: Charging of SIMTC (Stage 2/3)
	SIMTC-CH
	2
	Rel-11
	S5
	Dec-11
	Dec-12
	100%
	SP-120848
	Ericsson
	32.240, 32.251, 32.298, 32.299

	520022
	Deleted - BB2: Stage 2 Signalling Optimizations of SIMTC
	SIMTC-Sig
	2
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	520122
	Deleted - Effectively maintain connectivity for a large number of MTC Devices (TS 22.368, 7.1.1)
	SIMTC-Sig
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	520222
	Deleted - Small Data Transmissions (TS 22.368, 7.2.5)
	SIMTC-Sig
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	530107
	Deleted - Stage 3 (CS+PS) Signalling Optimizations of SIMTC
	SIMTC-Sig
	3
	Rel-11
	C1,C6
	Sep-11
	Dec-11
	100%
	CP-110756
	Ericsson
	Stage 3

	530207
	Deleted - CT1 part of Stage 3 Signalling Optimizations of SIMTC
	SIMTC-Sig
	4
	Rel-11
	C1
	Sep-11
	Dec-11
	100%
	CP-110756
	Ericsson
	23.122, 24.008, 24.301, 24.368

	530307
	Deleted - CT6 part of Stage 3 Signalling Optimizations of SIMTC
	SIMTC-Sig
	4
	Rel-11
	C6
	Sep-11
	Dec-11
	100%
	CP-110756
	ST Ericsson
	31.102

	520023
	Deleted - BB3: Stage 2 CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	2
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	520123
	Deleted - Charging Requirements (TS 22.368, 7.1.5)
	SIMTC-CN_Pow
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	520223
	Deleted - Lower Power Consumption (TS 22.368, 7.1.1)
	SIMTC-CN_Pow
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	520323
	Deleted - MTC Monitoring (TS 22.368, 7.2.8)
	SIMTC-CN_Pow
	3
	Rel-11
	S2
	Jun-11
	Dec-11
	100%
	SP-120848
	Intel
	TBD

	530008
	Deleted - Stage 3 (CS+PS) CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	3
	Rel-11
	C1,C6
	Sep-11
	Dec-11
	100%
	CP-110756
	Ericsson
	Stage 3

	530108
	Deleted - CT1 part of Stage 3 CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	4
	Rel-11
	C1
	Sep-11
	Dec-11
	100%
	CP-110756
	Ericsson
	23.122, 24.008, 24.301, 24.368

	530208
	Deleted - CT6 part of Stage 3 CN-based requirements and Power Considerations of SIMTC
	SIMTC-CN_Pow
	4
	Rel-11
	C6
	Sep-11
	Dec-11
	100%
	CP-110756
	ST Ericsson
	31.101, 31.102

	490028
	Deleted - TR on Security aspects of Machine-Type Communications
	-
	2
	Rel-11
	S3
	Dec-09
	Jun-12
	100%
	SP-120848
	Samsung
	New TR 33.868

	540119
	Deleted - BB4: Secure Connection and Privacy of SIMTC
	SIMTC-Sec
	2
	Rel-11
	S3
	Jun-11
	Sep-12
	100%
	SP-120848
	Samsung
	TBD

	520124
	Deleted - Secure Connection MTC Feature (TS 22.368, 7.2.10)
	SIMTC-Sec
	3
	Rel-11
	S3
	Jun-11
	Sep-12
	100%
	SP-120848
	Samsung
	TBD

	530058
	Deleted - MTC Location Privacy
	SIMTC-Priv
	3
	Rel-11
	S3
	Sep-11
	Sep-12
	100%
	SP-120848
	Samsung
	TBD

	480330
	Deleted - Stage 2 on SA2 part for System Improvements to Machine-Type Communications
	SIMTC
	2
	Rel-11
	S2
	Jun-10
	Jun-11
	100%
	SP-120848
	Intel
	TBD

	480430
	Deleted - Stage 2 on Security part for System Improvements to Machine-Type Communications
	SIMTC
	2
	Rel-11
	S3
	Jun-10
	Jun-11
	100%
	SP-120848
	Samsung
	TBD

	0
	Release 11 Studies
	-
	1
	Rel-11
	SP,CP,GP,RP
	Dec-09
	Dec-09
	100%
	-
	-
	-

	450015
	Study on RAN improvements for Machine-Type Communications
	FS_NIMTC_RAN
	1
	Rel-11
	R2,R1,R3,R4
	Sep-09
	Sep-11
	100%
	RP-100330
	Huawei
	UTRA, LTE 37.868

	0
	Release 10 Features
	-
	1
	Rel-10
	CP,GP,RP,SP
	Dec-08
	Sep-11
	100%
	-
	-
	-

	410030
	Network Improvements for Machine-Type Communications
	NIMTC
	1
	Rel-10
	S1,S2,S5,C1,C4,C6,G2,R2,R3,R5,G3new
	Sep-08
	Nov-13
	100%
	SP-100863
	KPN
	-

	410031
	Stage 1 for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S1
	Sep-08
	Mar-10
	100%
	SP-100863
	KPN
	22.011, New 22.368

	450028
	Deleted - TR on Stage 2 for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S2
	Sep-09
	Dec-10
	100%
	SP-100863
	Samsung
	New TR 23.888

	490037
	Stage 2 for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S2
	Aug-10
	Sep-10
	100%
	SP-100863
	Samsung
	23.060, 23.236, 23.401

	460023
	Deleted - Security for Network Improvements for Machine-Type Communications
	NIMTC
	2
	Rel-10
	S3
	Dec-09
	Sep-10
	100%
	SP-100863
	Samsung
	New TR 33.868

	510040
	Charging for Network Improvements for Machine-Type Communication
	NIMTC-CH
	2
	Rel-10
	S5
	Mar-11
	Mar-11
	100%
	SP-110136
	Ericsson
	32.251, 32.298, 32.299

	480005
	CN part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	2
	Rel-10
	C1,C4,C6
	Jun-10
	Jun-11
	100%
	CP-110442
	Ericsson
	Stage 3

	480105
	CT1 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C1
	Jun-10
	Jun-11
	100%
	CP-110442
	Ericsson
	23.122, 24.008, 24.301, New 24.368

	480205
	Deleted - CT3 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C3
	Jun-10
	Jun-11
	100%
	CP-110442
	Ericsson
	29.212, 29.213, 29.215

	480305
	CT4 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C4
	Jun-10
	Jun-11
	100%
	CP-110442
	Ericsson
	23.003, 23.008, 29.002, 29.060, 29.230, 29.272, 29.274, 29.275, 29.282

	510005
	CT6 part of Stage 3 for Network Improvements for Machine-Type Communications
	NIMTC-CN
	3
	Rel-10
	C6
	Mar-11
	Jun-11
	100%
	-
	Sagem-Orga
	31.102

	490003
	GERAN part of Network Improvements for Machine-Type Communications (Stage 3)
	NIMTC
	2
	Rel-10
	G2
	Sep-10
	Sep-11
	100%
	GP-101647
	Vodafone, Ericsson
	44.018, 44.060

	570003
	MS Conformance Test Aspects for GERAN - Network Improvements for Machine-Type Communications
	NIMTC_GERAN-MSTest
	2
	Rel-10
	G3new
	Aug-12
	Nov-13
	100%
	GP-121141
	ST-Ericsson
	51.010-1, 51.010-2

	490024
	RAN mechanisms to avoid CN overload due to Machine-Type Communications
	NIMTC-RAN_overload
	2
	Rel-10
	R2,R3
	Sep-10
	Mar-11
	100%
	RP-101026
	Huawei
	UTRA, LTE 25.331, 25.413, 36.331, 36.413

	570004
	UE Conformance Test Aspects - Network Improvements for Machine-Type Communications
	NIMTC-UEConTest
	2
	Rel-10
	R5
	Sep-12
	Jun-13
	100%
	RP-121124
	Ericsson
	34.123-1, 34.123-2, 34.123-3, 36.523-1, 36.523-2, 36.523-3 

	0
	Release 10 Studies
	-
	1
	Rel-10
	CP,GP,RP,SP
	Mar-09
	Mar-09
	100%
	-
	-
	-

	0
	Release 9 Features
	-
	1
	Rel-9
	CP,GP,RP,SP
	Jan-00
	Jan-00
	100%
	-
	-
	-

	0
	Release 9 Studies
	-
	1
	Rel-9
	CP,RP,SP
	Jun-08
	Jun-08
	100%
	-
	-
	-

	370053
	Study on Security Aspects of Remote Provisioning and Change of Subscription for M2M Equipment
	FS_UM2M
	1
	Rel-9
	S3,C6
	Apr-04
	Dec-09
	100%
	SP-070702
	Ericsson
	33.812

	0
	Release 8 Features
	-
	1
	Rel-8
	CP,GP,RP,SP
	Sep-06
	Mar-10
	100%
	-
	-
	-

	0
	Release 8 Studies
	-
	1
	Rel-8
	CP,GP,RP,SP
	Oct-05
	Oct-05
	100%
	-
	-
	-

	7027
	Study on Facilitating Machine to Machine Communication in GSM and UMTS (M2M)
	FS_M2M
	1
	Rel-8
	S1
	Nov-05
	Mar-07
	100%
	SP-050527
	Siemens
	22.868


1

