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Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc35353625]Introduction
The present document provides a summary of each and every 3GPP Release 15 Feature, and more generally of all Work Items for which a summary has been agreed to be provided.
These summaries are based on the inputs issued by the Work Item Rapporteurs, slightly rewritten by the TR Rapporteur to ensure overall consistency. The original Work Item Rapporteur inputs can be retrieved as temporary document (tdoc), as stated in the first sentence of each clause.
Editor’s note: INPUTS ARE EXPECTED from rapporteurs. The list of expected contributors is provided at the beginning of each section. 
It also appears in “Annex B: List of contributors”, in the cell highlighted in yellow. Annex A provides the expected rapporteur in term of Working Group. E.g. if “SA2” is indicated, it means: “The SA2 WID rapporteur is expected to provide the summary for the full feature”.
The name of the rapporteur is provided in “Annex C: Full list of Rel-16 Work Items”, in the column “WI_rapporteur_e_mail”.
Editor’s note: to the contributors: 
The template to be used for the contribution is provided in “Annex A: Template for contributing”. The input type in 3GU is “WI Summary”.
The target audience of this document are readers inside and outside the 3GPP community. Contributions should be written as to be understandable by non-specialist. 
The summary should reflect the actual outcome of the Feature - and not the initial intentions given in the WID.
An exhaustive list of all the CRs and TS/TRs is not to be provided in the summary (instead, the procedure on how to retrieve this information is given in section 4). Only the essential CRs and TS/TRs can be mentioned in the Reference. 
When the usual Stage 1/Stage 2/Stage 3 process is not followed -and in particular if a full stage is missing- explain why. 

[bookmark: _Toc35353626]
1	Scope
The present document provides a summary of each Release 15 Feature or, whenever needed, of each significant Work Item. 
The information provided in the present document is limited to an overview of each Feature, explaining briefly its purpose and the main lines of the system's behaviour to execute the Feature.
More information is available by consulting the 3GPP Ultimate web site, as explained in "Annex C: Process to get further information".
The present document presents the "initial state" of the Features introduced in Release 15, i.e. as they are by the time of publication of the present document. Each Feature is subject to be later modified or enhanced, over several years, by the means of Change Requests (CRs). It is therefore recommended to retrieve all the CRs which relate to the given Feature, as explained in Annex C, to further outline a feature at a given time.
[bookmark: _Toc35353627]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	TR 21.905: "Vocabulary for 3GPP Specifications".
NOTE:	Due to the specificity of the present document, consisting in a collection of independent summaries, the references are given at the end of each clause rather than in this clause.
[bookmark: _Toc35353628]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc35353629]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
[bookmark: _Toc35353630]3.2	Symbols
Void.
[bookmark: _Toc35353631]3.3		Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1]. Abbreviations specific to a given clause are provided in the clause they appear.
KPI	Key Performance Indicator
Rel	3GPP Release

[bookmark: _Toc35353632]4	Rel-16 Executive Summary
Editor's note: To be provided later.
[bookmark: _Toc35353633]5	Enhancement of Ultra-Reliable (UR) Low Latency Communications (URLLC)
[bookmark: _Toc35353634]6	5GS Enhanced support of Vertical and LAN Services
[bookmark: _Toc35353635]7	Cellular IoT support and evolution 
[bookmark: _Toc35353636]8	Advanced V2X support
	820024
	Improvement of V2X service Handling 
	V2XIMP
	S1
	SP-181013
	SungDuck Chun; LG Electronics


Summary based on the input provided by LG Electronics France in SP-200126.
This WI introduced requirements related to vehicle quality of service support, which enables a V2X application to be timely notified of expected or estimated change of quality of service (QoS). For example, when the communication packet error is expected to increase or decrease, the V2X application such as platooning application can increase or decrease inter-vehicle distance.

Followings are key requirements out of this WI:
- A standardized interface to external V2X application servers are provided.
- Using the standardized interface, the V2X application servers can request a specific QoS requirements and, optionally, related alternative QoS requirements.
- Using the standardized interface, the V2X application servers can request to be notified when the requested QoS requirements and/or the alternative QoS requirements can or cannot be met.
- The information that delivered over the interface can be past statistics or future prediction.

With this information, the V2X applications can adapt its behaviour according to the QoS that can be provided by 3GPP System.
Stage-2/3 works related to this WI were progressed within eV2XARC WI.

Reference
[1]	TS 22.186: "Enhancement of 3GPP support for V2X scenarios; Stage 1".

	840078
	Architecture enhancements for 3GPP support of advanced V2X services
	eV2XARC
	S2
	SP-181121
	LaeYoung Kim, LG Electronics


Summary based on the input provided by LG Electronics in SP-200058.
Architecture enhancements to the 5G System are specified in TS 23.287 [1] in order to facilitate vehicular communications for Vehicle-to-Everything (V2X) services, over the following reference points, based on service requirements defined in TS 22.185 [2] and TS 22.186 [3]:
-	PC5 reference point: NR PC5 RAT, LTE PC5 RAT.
-	Uu reference point: NR, E-UTRA.
Interworking between EPS V2X and 5GS V2X is also specified.

The following architectural reference models are specified:
-	5G System architectures for V2X communication over PC5 and Uu reference points
-	5G System architecture for AF-based service parameter provisioning for V2X communications
-	Architecture reference model for interworking with EPS V2X
The various parameters for V2X communications over PC5 and Uu reference points are specified and these parameters may be made available to the UE in following ways:
-	pre-configured in the ME; or
-	configured in the UICC; or
-	preconfigured in the ME and configured in the UICC; or
-	provided/updated by the V2X Application Server via PCF and/or V1 reference point; or
-	provided/updated by the PCF to the UE.
In addition to PCF initiated Policy Provisioning procedure, the UE may perform UE triggered Policy Provisioning procedure to the PCF when the UE determines the V2X Policy/Parameter is invalid (e.g. Policy/Parameter is outdated, missing or invalid).
Regarding V2X communication over PC5 reference point, two types of PC5 reference points exist: the LTE based PC5 reference point as defined in TS 23.285 [4], and the NR based PC5 reference point as defined in TS 23.287 [1]. A UE may use either type of PC5 or both for V2X communication depending on the services the UE supports. The V2X communication over PC5 reference point supports roaming and inter-PLMN operations. V2X communication over PC5 reference point is supported when UE is "served by NR or E-UTRA" or when the UE is "not served by NR or E-UTRA".
V2X communication over NR based PC5 reference point supports broadcast mode, groupcast mode and unicast mode. For unicast mode, Layer-2 link establishment, Link identifier update, Layer-2 link release, Layer-2 link modification and Layer-2 link maintenance procedures are specified. Per-Flow PC5 QoS Model is introduced for V2X communication over NR based PC5 reference point.
Architecture enhancements for EPS to support V2X communication over NR PC5 reference point are specified in TS 23.285 [4].
For V2X communication over Uu reference point, only unicast is supported. Latency reduction for V2X message transfer via unicast may be achieved by using various mechanisms, including via e.g., edge computing defined in TS 23.501 [5].
Notification on QoS Sustainability Analytics to the V2X Application Server is specified so that the V2X Application Server may request notifications on QoS Sustainability Analytics for an indicated geographic area and time interval in order to adjust the application behaviour in advance with potential QoS change.
To support V2X applications that can operate with different configurations (e.g. different bitrates or delay requirements), the V2X Application Server, acting as the Application Function, can provide, in addition to the requested level of service requirements, Alternative Service Requirements to the 5G System. This enables the 5G System to act on the Alternative Service Requirements and apply them for the extended NG-RAN notification (i.e. Alternative QoS Profiles are provided from SMF to NG-RAN), as described in TS 23.501 [5] and TS 23.503 [6].
In order to facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, a new standardized Slice/Service Type (SST) value dedicated for V2X services, i.e. 4 is defined in TS 23.501 [5].
Security aspects of 3GPP support for advanced V2X services are specified in TS 33.536 [7].
Stage 3 normative works made by CT working groups are specified in TS 24.587 [8] and TS 24.588 [9] that are new specifications for V2X as well as many specifications listed in the WID on CT aspects of architecture enhancements for 3GPP support of advanced V2X services [10].

References
[1] 3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[2] 3GPP TS 22.185: "Service requirements for V2X services; Stage 1".
[3] 3GPP TS 22.186: "Enhancement of 3GPP support for V2X scenarios; Stage 1".
[4] 3GPP TS 23.285: "Architecture enhancements for V2X services".
[5] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[6] 3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[7] 3GPP TS 33.536: "Security aspects of 3GPP support for advanced Vehicle-to-Everything (V2X) services".
[8] 3GPP TS 24.587: "Vehicle-to-Everything (V2X) services in 5G System (5GS); Stage 3".
[9] 3GPP TS 24.588: "Vehicle-to-Everything (V2X) services in 5G System (5GS); User Equipment (UE) policies; Stage 3".
[10] 3GPP CP-192078: "WID: CT aspects of architecture enhancements for 3GPP support of advanced V2X services".
[bookmark: _Toc35353637]9	5G Location and Positionning Services
	830102
	Enhancement to the 5GC LoCation Services
	5G_eLCS
	S2
	SP-181119
	Ming Ai, CATT


Summary based on the input provided by CATT in SP-191223.
The WI Enhancement to the 5GC LoCation Services (5G_eLCS) [1]  defines the stage 2 of the service-based architecture used for location services in the 5G system, and corresponding Network Functions (NFs), NF services and procedures, to meet the service requirements defined in TS 22.261 [2] and TS 22.071 [3]. 
Location Services specified in the document [4] include regulatory location services and commercial location services.
The architecture and signalling procedures in NG-RAN are defined in TS 38.305 [5].
Following aspects has been specified for 5G Location Services: 
-	Service based 5G location architecture, including roaming and non-roaming, Function description of per Network Functions, and etc. 
-	General Concepts, e.g. Type of Location Requests, LCS Quality of services;
-	High Level Features, e.g. LMF selection, UE LCS privacy handling;
-	Location Service Procedures, which includes
-  5GC-MT-LR Procedure
-  5GC-MO-LR Procedure
-  Deferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events
-  LMF Change Procedure
-  Unified Location Service Exposure Procedure
-  Low Power Periodic and Triggered 5GC-MT-LR Procedure
-  Bulk Operation of LCS Service Request Targeting to Multiple UEs
-  Procedures to Support Non-3GPP Access
-  Procedures dedicated to Support Regulatory services
-  UE Assisted and UE Based Positioning Procedure
-  Network Assisted Positioning Procedure
-  Obtaining Non-UE Associated Network Assistance Data
-  UE Location Privacy Setting Procedure
-  Procedures with interaction between 5GC and EPC
- Support of Concurrent Location Request;
-	Network Function Services, e.g. LMF services, GMLC services.

References
[1]	SP-181119: " New WID: Enhancement to the 5GC LoCation Services"
[2] 	TS 22.261: "5G system; Services, operations and procedures of charging using Service Based Interface (SBI)"
[3]	TS 22.071: "Service requirements for next generation new services and markets; Stage 1"
[4] 	TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2"
[5]      TS 38.305: "Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[bookmark: _Toc35353638]10	UE radio capability signalling optimization
[bookmark: _Toc35353639]11	Satellite Access in 5G
[bookmark: _Toc35353640]12	Enablers for Network Automation Architecture for 5G
[bookmark: _Toc35353641]13	Wireless and Wireline Convergence Enhancement 
[bookmark: _Toc35353642]14	Mission Critical, Public Warning, Railways and Maritime
[bookmark: _Toc35353643]15	Streaming and TV
	810003
	Coverage and Handoff Enhancements for Multimedia 
	CHEM
	S4
	SP-180664
	Nikolai Leung


Summary based on the input provided by Qualcomm Incorporated in SP-190865.
The Coverage and Handoff Enhancements for Multimedia (CHEM) feature enables the network to delay or reduce handoffs of a Multimedia Telephony Service for IMS ( MTSI) terminal by providing the eNB/gNB additional information about the robustness to packet losses of the negotiated media configurations.  The eNB/gNB can set handoff thresholds that allow the MTSI terminal to remain on the current sector, cell, access technology, or domain (packet-switched vs. circuit-switched) and avoid a handoff even when the MTSI terminal experiences higher packet loss on the traffic channel as the media configuration robustness will help mitigate the effects of the additional packet losses.
The feature is structured with a baseline core functionality and some optional enhancements as illustrated in Figure 1.  The optional enhancements can be independently used with the core CHEM feature and each other.  3GPP TR 26.959 [5] has also been updated to explain the operation and interaction of these options and the core feature.
[image: ]
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 1: Core function and optional enhancements of the CHEM feature.  References are to clauses in 3GPP TS 26.114 [6].

[bookmark: OLE_LINK29][bookmark: OLE_LINK30]The core CHEM functionality specified in clauses W.1 and W.2 of TS 26.114 [6] introduces the ‘PLR_adapt’ SDP attribute that is used to negotiate the CHEM feature between the MTSI clients.  MNOs choosing not to enable the feature can remove the attribute in the SDP negotiation.  The attribute is also used by the PCRF/PCF to determine whether it can expect the MTSI clients to adapt to the most robust configurations that have been negotiated without relying in application layer redundancy.  The PCRF/PCF uses this information to determine the appropriate PLR thresholds, i.e., choosing the PLR of the most robust mode when ‘PLR_adapt’ is negotiated, and communicate the PLR thresholds to the eNB/gNB.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]An optional enhancement specified in clause W.4 of TS 26.114 [6] enables the MTSI clients to indicate the maximum tolerable end-to-end PLRs for particular codec configurations and then negotiate how this end-to-end PLR can be budgeted across their respective uplinks and downlinks.  Indicating maximum tolerable end-to-end PLR thresholds can be useful to account for differing client implementations of features, e.g., such as the de-jitter buffer and Packet-Loss-Concealment (PLC) in the media receiver, which can affect the maximum tolerable PLR for achieving a certain Quality of Experience (QoE).  This enhancement uses the defined ‘MAX-e2e-PLR’ attribute and associated parameters to perform the necessary indication and negotiation.  The PCRF/PCF uses the ‘MAX-e2e-PLR’ attribute information in the SDP answer to determine and communicate the appropriate PLR thresholds to the eNB/gNB.
Another optional enhancement for speech media specified in clause W.3 of TS 26.114 [6] is to support use of application layer redundancy to improve media robustness that, when used with the CHEM feature, can delay or avoid handing off an MTSI terminal.  The optional ‘ALR’ parameter for the ‘PLR_adapt’ attribute has been specified to enable this option and allows the MTSI clients to use newly specified in-band RTP CMR codepoints to request application layer redundancy without having to use RTCP-APP messages.  The PCRF/PCF uses the presence of the ‘PLR_adapt: ALR’ attribute and parameter in the SDP answer to determine the appropriate PLR thresholds based on the maximum tolerable PLRs of the codec configurations (among those that both use, and do not use, application layer redundancy), then communicates this to the eNB/gNB.
Annex X of TS 26.114 [6] provides example PLR values that can be used for different speech codecs and their configurations.  The annex also provides SDP examples for using the specified SDP attributes and parameters.
References
[1] Tdoc S4-191046, Draft Revised WID on “Coverage and Handoff Enhancements for Multimedia” (CHEM)
[2] Tdoc S4-190778, CR 26.114-0446, “Addition of Coverage and Handoff Enhancements for Multimedia”
[3] Tdoc S4-191037, CR 26.114-0485, “Management Objects for CHEM feature”
[4] Tdoc S4-191038, CR 26.114-0486, “SDP Examples for CHEM feature”
[5] 3GPP TR 26.959 “Study on enhanced Voice over LTE (VoLTE) performance”
[6] 3GPP TS 26.114 “IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction”


	820001
	EVS Floating-point Conformance for Non Bit-Exact 
	EVS_FCNBE
	S4
	SP-180983
	Fabrice, Plante, Intel 


Summary based on the input provided by Intel in SP-191328.

This summary reports on the normative specification work accomplished during the course of the EVS_FCNBE work item [1]. The related agreed CR can be found in Tdoc S4-191326 (CR 26.444-0027) [2].
The 3GPP EVS codec is standardized in three code versions such that it can be implemented on processors with either fixed-point (TS 26.442, TS 26.452) or floating-point arithmetic (TS 26.443). Implementations can be conformance-tested using “bit-exact” methods that have been specified already when the EVS codec was first standardized. These methods are suitable for fixed-point implementations but their applicability is limited for floating-point implementations. The EVS_FCNBE work item provides methods which enable conformance testing also for “non bit-exact” floating-point implementations.
During Rel-15, the FS_EVS_FCNBE study item investigated tools, conformance process, and criteria for EVS floating-point non bit-exact conformance, and documented in TR 26.843 [3] several recommendations. Based on the agreed conclusions and recommendations of TR 26.843, the EVS_FCNBE work item conducted normative work on TS 26.444 to introduce the non bit-exact conformance process and criteria in the CR 26.444-0027 [2].
The conformance process uses three specific tests:
-	Decoder test comparing the implementation decoder with TS 26.443 decoder.
-	Encoder test comparing the implementation encoder with TS 26.443 encoder.
-	MOS-LQO verification comparing the coder implementation with TS 26.442 coder.
These three tests allow to compare the implementation with the reference floating point code in TS 26.443, and interoperability with the fixed-point code in TS 26.442. All three tests shall pass for the implementation to be declared conformant.
The decoder test relies on a set of signal-based metrics (RMS, SNR, and Spectral Distortion). The encoder test uses a loudness metric.  The MOS-LQO test uses a set of metrics using objective quality measurements.
To define a range of acceptable variation for the various metrics, a set of 10 reference implementations (based on mainstream compilers and platforms) has been used to define reference values.
Annex B of  CR 26.444-0027 [2] provides details on the tests as well as the conformance process and criteria. 
The results obtained during the course of the normative work indicate that this conformance process correctly discriminates implementations with functional code changes and aggressive compiler optimization.  
References
[1] Tdoc SP-180983, New WID on “EVS Floating-point Conformance for Non Bit-exact” (EVS_FCNBE)
[2] Tdoc S4-191326, CR 26.444-0027, “EVS Non Bit-Exact Float Conformance”
[3] 3GPP TR 26.843 “Study on non-bit-exact conformance criteria and tools for floating-point EVS codec”

	810040
	Media Handling Extensions for 5G Conversational Services
	5G_MEDIA_MTSI_ext
	S4
	SP-180663
	Oyman, Ozgur, Company: Intel


Summary based on the input provided by Intel in SP-200036.

This summary reports on the normative specification progress accomplished during the course of the 5G_MEDIA_MTSI_ext work item [1]. The related agreed CRs are in CR 26.114-0436 [2], CR 26.114-0438 [3], CR 26.114-0461 [4], CR 26.114-0480 [5], CR 26.114-0496 [6] and CR 26.223-0013 [7].

During Rel-15, the FS_5G_MEDIA_MTSI study item investigated media handling aspects of conversational services in 5G, and documented in TR 26.919 several recommendations on Multimedia Telephony Service over IMS (MTSI) in TS 26.114 around media rate adaptation, NR access and profiles for 5G deployments. Based on the agreed conclusions and recommendations of TR 26.919, this work item conducted normative work on TS 26.114 to introduce the following functionality:
-	For media rate adaptation, the CR 26.114-0436 [2] in SP-180975 recommended additional speech and video adaptation capabilities based on access network bitrate recommendation (ANBR) (a.k.a. RAN-assisted codec adaptation) support. In particular, this CR makes ANBR-triggered speech adaptation a recommended feature in MTSI clients for Rel-16 and beyond. Moreover, it provides additional recommendations for MTSI receivers to generate CMR/RTCP-APP (for speech) and TMMBR (for video) and for MTSI senders to generate TMMBN (for video) messages in response to receiving ANBR information.    
-    On profiles for 5G deployments, the CR 26.114-0438 [3] in SP-180975 defined the constrained MTSI client terminal to address codec requirements for IMS/VoLTE/ViLTE/VoNR conversational services in the low end 5G verticals such as wearables and IoT. In particular, this CR relaxed the Rel-15 speech and video codec requirements for these constrained terminals, e.g., resulting in optional support for super-wideband for speech and HEVC for video, exceptionally only for this special category of constrained terminals (support for SWB for speech and HEVC for video is otherwise mandatory for Rel-15 and beyond).
-	To realize further RAN-assisted codec adaptation enhancements, the CR 26.114-0461 [4] in S4-190489 and CR 26.114-0480 in S4-190603 [5] introduced ANBR capability signalling into MTSI. In particular, the CR standardized a new SDP attribute ‘anbr’ to enable end-to-end signaling and coordination of ANBR capabilities (both at the radio level and application level) across the UEs, Access Networks, and PCRF/PCF. According to the adopted solution, the MTSI client in terminal supporting "anbr" signals this attribute in the SDP only if: (i) MTSI client in terminal supports ANBR at the application layer, including the use of ANBR with dynamic bitrate adaptation. (ii) The UE of the MTSI client in terminal is capable of RAN-assisted codec adaptation at the radio layer, including the ability to query and receive ANBR information (both downlink and uplink ANBR) from its eNB/gNB. (iii) The P-CSCF has indicated to the UE of the MTSI client in terminal its ability to handle this SDP attribute through the respective SIP registration procedures specified in TS 24.229 via the corresponding feature capability indicator g.3gpp.anbr.
-	The low and ultra-low latency of 5G will enable new types of use cases with real-time communication and interaction needs where it will be desirable to not only have voice, text and video calling connectivity but also delivery of any kind of data stream and real-time interaction within the same IMS multimedia session. This is already enabled as part of the IMS-based Tele-Presence service in TS 26.223 toward the exchange of CLUE messages and has been introduced to MTSI in TS 26.114 as part of this work item to provide a generic and flexible data channel support for IMS-based multimedia telephony. In particular, CR 26.114-0496 in Tdoc S4-200266 [6] adds necessary UNI procedures to support MTSI data channel based on WebRTC data channel and web scripting techniques as a new MTSI media. This provides a generic and flexible data channel for MTSI in TS 26.114 that allows both UE-to-UE and UE-to-network generic data transfers, in addition to and in parallel with the existing MTSI media such as audio, video, and text. Accordingly, TS 26.223 was also updated via CR 26.223-0013 in Tdoc S4-200270 [7] to align the data channel support of a Tele-Presence (TP) UE with that specified in MTSI.

References
[1] Tdoc SP-180663, New WID on “Media Handling Extensions for 5G Conversational Services” (5G_MEDIA_MTSI_ext)
[2] Tdoc SP-180975, CR 26.114-0436, “Recommendations on Media Rate Adaptation”
[3] Tdoc SP-180975, CR 26.114-0438, “MTSI Client Profiles”
[4] Tdoc S4-190489, CR 26.114-0461, “Signaling of ANBR Capabilities”
[5] Tdoc S4-190603, CR 26.114-0480, “Updates on ANBR Capability Signaling”
[6] Tdoc S4-200266, CR 26.114-0496, “Addition of MTSI Data Channel Media”
[7] Tdoc S4-200269, CR 26.223-0013, “Alignment with MTSI on IMS Data Channel Support”

[bookmark: _Toc35353644]16	User Identities, Authentication, multi-device
	800012
	User Identities and Authentication
	UIA
	S1
	SP-180328
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Summary based on the input provided by Deutsche Telekom AG in SP-200131.
The feature allows the use of a User Identifier [1], which is independent of existing identifiers relating to a 3GPP subscription or UE, for Network Slice-Specific Authentication and Authorization. [1][2][3]
The actual identity provisioning service with creation, managing and authentication of identities is not specified by 3GPP, but the interworking of the 3GPP system with some external entity to authenticate the User Identity and to authorize the user for access to a specific network slice, in addition to the 3GPP network slice selection and authorization.

Rel. 15 Network slice selection (i.e. the procedure to select an AMF that supports the required Network Slices and establishing PDU Session(s) to the required Data network via the Network Slice instance(s) with its Control Plane and User Plane Network Functions) is based on the NSSAI, which consists of one or more S-NSSAIs. 
Now with the Rel. 16 feature, Subscription information allows the indication which S-NSSAIs are subject to Network Slice-Specific Authentication and Authorization (NSSAA). For those S-NSSAIs the AMF invokes an EAP-based Network Slice-Specific authentication procedure in which the AUSF exchanges AAA protocol messages with a potentially external AAA Server (AAA-S) via an optional AAA Proxy (AAA-P) to authenticate and authorize a UE for the network slice. Depending on the result of the procedure a UE is either authorized for a network slice, re-allocated to a different one or deregistered. A re-authentication and re-authorization procedure may be triggered by the AAA Server at any time. [2][3]
Security aspects are specified in detail in [4], UE and network capabilities to support and perform NSSAA in [5], message flows for interworking to the AAA-S in [6], flags to indicate that a slice is subject to NSSAA are defined in [7] as well as [8] and the impact on the AUSF is captured in [9].
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Summary based on the input provided by ZTE Wistron Telecom AB in SP-200125.
The objective of this work item is to address the following aspects:
-	Enhance the network slicing interworking support from EPC to 5GC, when UE moves from EPC to 5GC by selecting the proper target serving AMF as well as V-SMF.  Note that, the 5GC may not be able to serve all the PDU sessions that the UE intends to move from EPC. 
-	Provide the network slice based authentication and authorization that uses User Identities and Credentials different from the 3GPP SUPI and that takes place after the primary authentication.  

Release 16 Network Slicing addresses two major limitations of Release 15 in 5GC: 
(1)	Enhancement of interworking between EPC and 5GC when UE moves from EPC to 5GC, the target serving AMF may not be able to serve all the PDU sessions that the UE intends to move to the 5GC.  More specifically, the following aspects needs to be addressed: 
-	Selecting an AMF based on the slices associated to the active PDU connections that serve the UE in the EPC in Connected mode and during the Idle mode mobility
-	Selecting an appropriate serving V-SMF based on the slices associated to the active PDN connections that serve the UE in the EPC in Connected Mode
 (2) Support for Network Slice Specific Authentication and Authorization (NSSAA) 
-	Enable the support for separate authentication and authorization per Network Slice.  The trigger of NSSAA in the 5GC is based on UE subscription information from UDM and also operator’s policy.  However, the UE shall indicate its support for NSSAA to its serving 5GC. 
-	The AMF performs the role of the EAP Authenticator and communicates with the AAA-S via the AUSF. The AUSF undertakes any AAA protocol interworking with the AAA protocol supported by the AAA-S.

Enhancement of Interworking Between EPC and 5GC
During the mobility from EPS to 5GS, in case of CM-IDLE state, the PGW-C+SMF sends PDU Session IDs and related S-NSSAIs to AMF in Registration procedure. The AMF derives S-NSSAI values for the Serving PLMN and determines whether the current AMF is appropriate to serve the UE. If not, the AMF reallocation may need to be triggered. For each PDU Session the AMF determines whether the V-SMF need to be reselected based on the associated S-NSSAI value for the Serving PLMN. If the V-SMF need be reallocated, the AMF trigger the V-SMF reallocation.
In case of CM-CONNECTED state, during handover preparation phase the PGW-C+SMF sends PDU Session IDs and related S-NSSAIs to AMF. Based on the received S-NSSAIs values, the target AMF derives the S-NSSAI values for the Serving PLMN, the target AMF reselects a final target AMF if necessary and forwards the handover request to the final target AMF. When the Handover procedure completes successfully, the UE proceeds with the Registration procedure. For each PDU Session based on the associated derived S-NSSAI values, if the V-SMF need be reallocated, the final target AMF triggers the V-SMF reallocation. The final target AMF sends the S-NSSAI value for the Serving PLMN to V-SMF to update the SM context. The V-SMF updates NG RAN with the S-NSSAI value for the Serving PLMN via N2 SM message. 

Network Slice-Specific Authentication and Authorization (NSSAA) 
In Release-16, based on UE’s 5GMM Core Network Capability and subscription information, the serving AMF will trigger Network Slice-Specific Authentication and Authorization for the S-NSSAIs of the HPLMN. If a UE does not support this feature but requests these S-NSSAIs that are subject to Network Slice-Specific Authentication and Authorization, these S-NSSAIs will be rejected by the PLMN.
If a UE supports this feature and requests these S-NSSAIs, which are subject to Network Slice-Specific Authentication and Authorization, the UE shall leverage the corresponding credentials for these S-NSSAIs for the Network Slice-Specific Authentication and Authorization. As for how to these credentials in the UE are not specified.
To perform the Network Slice-Specific Authentication and Authorization for an S-NSSAI, the AMF invokes an EAP- based Network Slice-Specific authorization procedure for the S-NSSAI.
This procedure can be invoked for a supporting UE by an AMF at any time, e.g. when:
a.	The UE registers with the AMF and one of the S-NSSAIs of the HPLMN which maps to an S-NSSAI in the Requested NSSAI is requiring Network Slice-Specific Authentication and Authorization; or
b.	The Network Slice-Specific AAA Server triggers a UE re-authentication and re-authorization for an S-NSSAI; or
c.	The AMF, based on operator policy or a subscription change, decides to initiate the Network Slice-Specific Authentication and Authorization procedure for a certain S-NSSAI which was previously authorized.
Based on the outcome of the Network Slice-Specific Authentication and Authorization, the Allowed NSSAI for each Access Type will be updated accordingly.   It is network policies to decide for which Access Type to be used if both Access Types are subject for the Network Slice-Specific Authentication and Authorization. However, if the Network Slice-Specific Authentication and Authorization fails for all S-NSSAIs in the Allowed NSSAI, the AMF shall execute the Network-initiated Deregistration procedure with the appropriate rejection cause value for each Rejected S-NSSAI.
After a successful or unsuccessful UE Network Slice-Specific Authentication and Authorization, the UE context in the AMF shall retain the authentication and authorization status for the UE for the related specific S-NSSAI of the HPLMN while the UE remains RM-REGISTERED in the PLMN, so that the AMF is not required to execute a Network Slice-Specific Authentication and Authorization for a UE at every Periodic Registration Update or Mobility Registration procedure with the PLMN.
A Network Slice-Specific AAA server may revoke the authorization or challenge the authentication and authorization of a UE at any time. When authorization is revoked for an S-NSSAI that is in the current Allowed NSSAI for an Access Type, the AMF shall provide a new Allowed NSSAI to the UE and trigger the release of all PDU sessions associated with the S-NSSAI, for this Access Type.
The AMF provides the GPSI of the UE related to the S-NSSAI to the AAA Server to allow the AAA server to initiate the Network Slice-Specific Authentication and Authorization, or the Authorization revocation procedure, where the UE current AMF needs to be identified by the system, so the UE authorization status can be challenged or revoked.
The Network Slice-Specific Authentication and Authorization requires that the UE Primary Authentication and Authorization of the SUPI has successfully completed. If the SUPI authorization is revoked, then also the Network Slice-Specific authorization is revoked.
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Summary based on the input provided by Nokia in SP-200217.
This WI adds requirements to enable a 3GPP system to adequately support the variety of business role models for network slicing that are possible in a 5G system.  The requirements address service exposure giving additional control to 3rd parties, impact of SLAs on network slice management, and non-public network access to MNO spectrum. Also addressed are security relationships between
•	a UE and a private slice,
•	a private slice and a network, and 
•	a private slice and other slices of the same network.
The requirements are captured in 3GPP TS 22.261 [1].

The requirements from the BRMNS WI provide the means to support new business role models introduced for supporting vertical markets.  These role models extend the possible interactions between Mobile Network Operators (MNOs) and 3rd parties who use the network and/or own/manage part of the network infrastructure.  In particular, the introduction of network slicing allows new opportunities for 3rd parties to exercise additional control over the portion of the network, i.e., the network slice, supporting their network needs.  Four key business relationship models were considered.
­	Model 3a: MNO provides the virtual/physical infrastructure and V/NFs; a 3rd party uses the functionality provided by the MNO,
-	Model 3b: MNO provides the virtual/physical infrastructure and V/NFs; a 3rd party manages some V/NFs via APIs exposed by the MNO,
-	Model 3c: MNO provides virtual/physical infrastructure; a 3rd party provides some of the V/NFs,
-	Model 3d: a 3rd party provides and manages some of the virtual/physical infrastructure and V/NFs.
Models 3a and 3b are essentially supported by the Rel-15 network slicing requirements, with some enhancements in the Rel-16 APIs and management functions to extend 3rd party access and control of capabilities provided by the MNO, and to do so in a secure manner. Within these two models, the 3rd party has increasing control over the network capabilities that support its service. However, this control is limited to what is allowed by the MNO through the provided APIs. The Rel-16 enhancements allow the 3rd party to monitor the activities of their UEs when using the network slice and to monitor resource usage within the network slice. These capabilities are added to support SLAs between the MNO and 3rd  party.

As an example of the additional monitoring functionality, a network slice supporting a local smart grid needs additional APIs to monitor activities of many sensors throughout the grid and receive network status information that can be used to detect and resolve any communications problems that arise within the grid.  Figure 2-1 from TR 22.830 [2] illustrates the smart grid role models.

 
Figure 1: role model scenario between MNO and power grid company

Models 3c and 3d resulted in the addition of new functionality to support three new network management models.
1)	MNO manages all virtual/physical infrastructure and all V/NFs including 3rd party’s ones,
2)	3rd party manages its own virtual/physical infrastructure and/or its own V/NFs; MNO manages the others.
3)	3rd party manages virtual/physical infrastructure and/or V/NFs including its own virtual/physical infrastructure and/or V/NFs and some MNO’s virtual/physical infrastructure and/or V/NFs; MNO manages the others.
From the 3rd party perspective, the management role models 2 and 3 support the 3rd party management function and provide extended management for the MNO to coordinate with the 3rd party management. The 3rd party may use suitable APIs provided by the MNO to directly manage the V/NFs as well as the infrastructure resources so that it can properly handle when their business requirements are changed. 

For models 3c and 3d, additional consideration is needed on the mechanisms to provide the isolation and interfaces that give the 3rd party the appropriate level of control while securing the PLMN. Specifically, where the 3rd party provides V/NFs or provides and manages some of the virtual/physical infrastructure and V/NFs, SLAs may be used to address some trust issues, such as what each party will provide and manage. However, the principles of trust and verification also come into play. The 3rd party must be able to verify, though the management interface, that all terms of the SLA are being met by the MNO. Similarly, the MNO must be able to verify that the 3rd party is managing resources appropriately so that there is no adverse impact to the rest of the network. Appropriate management interfaces are needed to support both the network operator and 3rd party.

Models 3c and 3d allow for additional interactions between non-public networks, private slices, and PLMNs as shown in the following figures from [2].  
[image: ]
Figure 2: Example of enterprise communications using a combination of 5G PLMNs, a private slice, and a non-public network
 [image: ]
Figure 3: Example of enterprise communications using a geographically constrained private slice
 
[image: ]
Figure 4: Example of enterprise communications using a private slice throughout the PLMN
Support for enterprise communications may be provided by a variety of network configurations, including multiple PLMNs, private slices, and non-public networks.  New requirements allow for managing the enterprise communications in a coordinated manner across these various implementation options. New requirements also provide for isolation of private network resources which may be constrained for access within a geographic area such as a factory site or restricted for use only by UEs belonging to the enterprise. As a counterpart, additional requirements provide for restricting some enterprise UEs from accessing a PLMN, this may be useful for example to keep factory equipment connected to the private slice or non-public network when a PLMN covers the same area.
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Summary based on the inputs provided by China Unicom in SP-200129 for global aspects and in RP-200152 for the radio aspects [merging needed!].
The work item of 5G_SRVCC introduced a mechanism to support single radio voice call continuity (SRVCC) from 5GS to UTRAN for the following scenarios:
-	Operators with both 5G Voice over IMS and LTE enabled, but no VoLTE.
-	Operators with no LTE (nor VoLTE).
-	Operators with both 5G Voice over IMS and VoLTE enabled, but the voice service continuity may not be guaranteed if the VoLTE coverage provided by the operators is not (ideal) complete, i.e. there are some “holes” of VoLTE coverage.
This work item implemented the conclusion of the study for single radio voice continuity from 5GS to 3G (FS_5G-SRVCC) which is specified in TR 23.756[4]. The main enhancements introduced by this work item are specified in TS 23.216[3].

The architecture of 5G-SRVCC is illustrated in Figure 2-1. A simplified MME function (MME_SRVCC) was introduced to facilitate session transfer (SRVCC) of the voice component to the CS domain. The support of N26 interface and Sv interface is required for the MME_SRVCC.
[image: ] 
Figure 1: 5G-SRVCC architecture
The 5G-SRVCC mechanism defined by this work item is an indirect SRVCC from NG-RAN to UTRAN. When an UE moves out of the coverage of NG-RAN while a 5G voice session over IMS (either a normal voice session or an emergency session) is ongoing, a PS to CS handover procedure between 5GS and 3G CS is triggered by the NG-RAN. The 5G-SRVCC procedure including two main parts:
-	5GS to EPS handover using N26 procedure triggered by the NG-RAN.
-	PS-CS handover procedure initiated by the selected MME_SRVCC.
No E-UTRAN involved during the whole process. All the PDU sessions is released by the request of AMF at the end of the 5G-SRVCC procedure.
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Radio part
In Rel-16, the WI “Single Radio Voice Call Continuity from 5G to 3G” was approved (latest WID in RP-200151). This work item aims to specify the support of SRVCC from 5GS to UTRAN in RAN. More specifically, the main objectives are as follows:
-	Inter-RAT measurement to support voice service continuity from 5GS to UTRAN [RAN2, RAN1].
-	Specify that the NG-RAN and UE in NR RRC connected mode support the UTRAN cell measurement procedure, e.g. measurement configuration of target UTRAN cells, and the measurement performing and reporting by UE. 
-	Indirect Inter-RAT handover procedure to support voice service continuity from 5GS to UTRAN [RAN2, RAN3]. 
-	Specify the procedures of SRVCC (including emergency call) in RAN, which includes handover preparation between gNB and AMF, gNB and UE, and Handover execution between UE to RNS etc. 
-	Signalling of source RAT to target RAT at incoming SRVCC [RAN3].
-	UE capability reporting for supporting SRVCC [RAN2, RAN3]. 
-	Specify the transfer of UE capability information between UE, NG-RAN and AMF. 
-	RRM requirements to support voice service continuity from 5GS to UTRAN [RAN4].
-	Requirements of NR handover to UMTS.
-	Requirements of NR- UMTS inter-RAT measurements.

This is the summary of outcomes of WI “Single Radio Voice Call Continuity from 5G to 3G.” Documents related to this WI can be found in the reference section.

This section provides a summary of the key functionalities whose motivation was introduced above.
-	Support of the UTRAN cell measurement procedure for NR node and UE in NR RRC connected mode. A new measurement object for UTRA is defined to include only UTRA-FDD. -	The UE is only required to measurement and report the listed cells. Periodic and event triggered (event B1/B2) reporting for UTRA measurement are both supported. The same measurement gap configuration for UTRA is reused in measurement in NR as in LTE.
-	Support of inter-RAT handover procedure of SRVCC. MobilityFromNRCommand message is reused for SRVCC from NR to UTRAN. SRVCC to UTRAN is also supported for UEs configured with NR-DC and NE-DC, network can trigger SRVCC to UTRAN procedure directly irrespective of the whether the bearer for the voice call is anchored in SN or MN. When and how to perform the return procedure from UTRAN to NR after the UE completes the voice service depends on UE implementation.
-	Support of Signalling of source RAT to target RAT at incoming SRVCC. Add 5G-SRVCC possible into Initial Context Setup Request, HO Request, Path Switch Request Ack. Clarify the source to target transparent container is source RNC to target RNC Transparent Container in 5G-SRVCC. Clarify the target to source transparent container is Target RNC to Source RNC Transparent Container in 5G-SRVCC.
-	Support of UE capability reporting for supporting SRVCC, including SRVCC handover capability with FR1/FR2 and TDD/FDD split, and UTRA-FDD band list is also reported.
-	RRM Requirements have also been specified, including measurement gap applicability requirement for SRVCC, Measurement capability, CSSF, UMTS inter-RAT measurement requirements and handover requirements for SRVCC.
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Summary based on the input provided by ZTE Wistron Telecom AB in SP-200124.
The ATSSS feature enables a multi-access PDU Connectivity Service, which can exchange PDUs between the UE and a data network by simultaneously using one 3GPP access network and one non-3GPP access network and two independent N3/N9 tunnels between the PSA and RAN/AN. The multi-access PDU Connectivity Service is realized by establishing a Multi-Access PDU (MA PDU) Session, i.e. a PDU Session that may have user-plane resources on two access networks.  

Access Traffic Steering, Switch and Splitting support in the 5G system architecture (ATSSS) are defined as: 
-	Access Traffic Steering: The procedure that selects an access network for a new data flow and transfers the traffic of this data flow over the selected access network. Access traffic steering is applicable between one 3GPP access and one non-3GPP access.
-	Access Traffic Switching: The procedure that moves all traffic of an ongoing data flow from one access network to another access network in a way that maintains the continuity of the data flow. Access traffic switching is applicable between one 3GPP access and one non-3GPP access.
-	Access Traffic Splitting: The procedure that splits the traffic of a data flow across multiple access networks. When traffic splitting is applied to a data flow, some traffic of the data flow is transferred via one access and some other traffic of the same data flow is transferred via another access. Access traffic splitting is applicable between one 3GPP access and one non-3GPP access.
Key concepts of ATSSS supported in Release 16 include the following: 
-	Multi-access PDU Session is a PDU Session that provides a PDU connectivity service, which can use one access network at a time, or simultaneously one 3GPP access network and one non-3GPP access network and two independent N3/N9 tunnels between the PSA and RAN/AN. 
-	After the establishment of a MA PDU Session: 
o	When there are user-plane resources on both access networks:
	The UE applies network-provided policy (i.e. ATSSS rules derived by UE’s serving SMF based on ATSSS policy from serving PCF) and considers local conditions (such as network interface availability, signal loss conditions, user preferences, etc.) for deciding how to distribute the uplink traffic across the two access networks. 
	Similarly, the UPF anchor of the MA PDU Session applies network-provided policy (i.e. N4 rules derived by UE’s serving SMF based on ATSSS policy from serving PCF) and the feedback information received from the UE via the user-plane (such as access network Unavailability or Availability), the UPF then decides how to distribute the downlink traffic across the two N3/N9 tunnels and two access networks. 
o	When there are user-plane resources on only one access network, the UE applies the ATSSS rules and considers local conditions for triggering the establishment or activation of the user plane resources over another access.
-	The type of a MA PDU Session may be one of the following types: i.e. IPv4, IPv6, IPv4v6, and Ethernet. The Unstructured type is not supported in Release 16. 
-	The ATSSS feature can be supported over 3GPP and non-3GPP accesses, including untrusted and trusted non-3GPP access networks, wireline 5G access networks, etc., as long as a MA PDU Session can be established over the given type of access network
-	Two ATSSS steering functionalities are supported: 
o	MPTCP functionality, for TCP traffic, with MPTCP proxy in UPF, by using the MPTCP protocol over the 3GPP and/or the non-3GPP user plane; and 
o	ATSSS-LL functionality for all types of traffic, including TCP traffic, UDP traffic, Ethernet traffic, etc. ATSSS-LL functionality is mandatory for MA PDU Session of type Ethernet. 
The following presents the example of the ATSSS traffic steering functionality within the UE. 


 
Figure 1: Steering functionalities in an example UE model

-	The Performance Measurement Function (PMF) is supported by UPF and is specific for ATSSS-LL functionality, if enabled.  In Release 16, PMF supports two types of measurements between UE and UPF to assist access selection and they are:
o	UE and UPF make RTT measurements per access when the "Smallest Delay" steering mode is used; and
o	UE reports access availability/unavailability to UPF 
The following presents the protocol stacks of the PMF for the user plane measurements over 3GPP and non-3GPP accesses respectively. 
 


Figure 2: UE/UPF measurements related protocol stack for 3GPP access and for an MA PDU Session with type IP
In the case of an MA PDU Session with type Ethernet, the protocol stack over 3GPP access is that same as the one in the above figure, but the PMF protocol operates on top of Ethernet, instead of UDP/IP.

 
Figure 3: UE/UPF measurements related protocol stack for non-3GPP access and for an MA PDU Session with type IP
In the case of an MA PDU Session with type Ethernet, the protocol stack over non-3GPP access is that same as the one in the above figure, but the PMF protocol operates on top of Ethernet, instead of UDP/IP.
-	An ATSSS-capable UE may decide to request a MA PDU Session based on the provisioned URSP rules. In particular, the UE should request a MA PDU Session when the UE applies a URSP rule, which triggers the UE to establish a new PDU Session and the Access Type Preference component of the URSP rule indicates "Multi-Access".
-	The 5G QoS model for the Single-Access PDU Session is also applied to the MA PDU Session, i.e. the QoS Flow is the finest granularity of QoS differentiation in the MA PDU Session. One difference compared to the Single-Access PDU Session is that in a MA PDU Session there can be separate user-plane tunnels between the AN and the PSA, each one associated with a different access. The SMF shall provide the same QFI in 3GPP and non-3GPP accesses so that the same QoS is supported in both accesses. Non GBR QoS Flow can be distributed over 3GPP access and non 3GPP access, but GBR QoS Flow is transferred over single access.
-	ATSSS is currently not supported when moving to EPC from 5GC, except for the specific case with wireline access integrated to EPC/5GC with 5G-RG; ATSSS with one User Plane leg in E-UTRA/EPC and one User Plane leg in wireline/5GC is supported. 
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Summary based on the input provided by ZTE Corporation in RP-200087.
The Rel-16 Work Item 2-step RACH for NR achieves the following objectives:
-	A simplified random access procedure was developed. This reduces the number of interactions between the UE and network during the connection setup and connection resume, thereby enabling a lower control plane latency for IDLE and INACTIVE UEs. In case of connected mode, a small amount of data can be sent over the 2-step RACH channel thus enabling a lower latency for UL UP data for connected mode UEs. 
-	Channel structure of transmitting PRACH and PUSCH in one step (i.e. without an intermediate message from the network) was developed
-	The above enhancements are applicable to both licensed spectrum and the shared spectrum (i.e. NR-U). 

The general procedure of 4-step RACH and 2-step RACH are depicted in Figure 1. The first step of 2-step RACH comprises an UL MSGA transmission which includes the equivalent contents of msg1 and msg3 of 4-step RACH. The second step of 2-step RACH is a DL MSGB transmission which includes the equivalent content of msg2 and msg4 of 4-step RACH.


 	              	                      
         
(a) 4-step RACH	               		                                 (b) 2-step RACH
Figure 19.1-1: General procedure of 4-step RACH and 2-step RACH

RA type selection
All the triggers for Rel-15 NR 4-step RACH are also applicable to 2-step RACH. However, contention free random access (CFRA) procedure with 2-step RACH is only supported for handover. 
The UE selects the type of random access at initiation of the random access procedure based on network configuration:
-	when CFRA resources are not configured, an RSRP threshold is used by the UE to select between 2-step RA type and 4-step RA type;
-	when CFRA resources for 4-step RA type are configured, UE performs random access with 4-step RA type;
-	when CFRA resources for 2-step RA type are configured, UE performs random access with 2-step RA type.
MSGA structure: PRACH
The MSGA in 2-step RACH comprise a PRACH and a PUSCH. The PRACH resources for 2-step RACH in time/frequency domain can be either shared with 4-step RACH or can be configured to be separate. All the preamble formats and the PRACH configuration indexes defined in Rel-15 can be used. In case of shared time domain PRACH resources between 4-step RACH and 2-step RACH, different preambles are allocated to differentiate the RA types.  The mapping between SSB and PRACH occasion reuses that for 4-step RACH.
MSGA structure: PUSCH
2-step RACH uses a specified mapping rule to determine the PUSCH resource of MSGA that is associated with the selected PRACH resource. Each PRACH slot is mapped to a number of PUSCH occasions, once the UE selects a preamble in a PRACH occasion, the corresponding PUSCH occasion and DMRS resource can be determined by a predefined mapping order.
MSGB
After MSGA transmission, the UE monitors the downlink for a response from the network within a configured window. This response from the network is called the MSGB. The contents of MSGB depend on whether or not the gNB is able to successfully detect both the PRACH and the PUSCH parts. 
-	If the PRACH is detected but the decoding of PUSCH fails, network will include a fallback indication in MSGB and the subsequent UE procedure will be similar to the 4 step RACH. 
-	If both preamble and PUSCH are decoded, network will include a successRAR and this completes the contention resolution. HARQ feedback is enabled for the successful reception of the successRAR. 

References
[1]	RP-192330, Revised work item proposal 2 step RACH for NR
[2]	RP-192414, Status Report for WI NR 2-step RACH

	841000
	Dual Connectivity (EN-DC) with 3 bands DL and 3 bands UL
	DC_R16_LTE_NR_3DL3UL
	R4
	RP-191598
	ZTE


Summary based on the input provided by ZTE Corporation in RP-200112.
In Release 15, the operating bands are specified for these eligible operations with EN-DC configured. The EN-DC band combinations include at least one E-UTRA operating band and a NR operation band. In moving forward to Release 16, the configuration of EN-DC operation needs to be expanded for more simultaneous uplink and downlink configurations, including band combination of LTE, FR1 and FR2 bands. 
New configurations still emerge from existing bands and whenever new band is specified, it will create a potential for several new EN-DC configurations consisting of 3 different bands DL with 3 different bands UL (1 LTE band UL and 2 NR different band UL(i.e. 1CC LTE band +  1CC NR FR1 band +  NR FR2 band), or 2 LTE different band UL and 1 NR FR2 band UL). 
The EN-DC configurations including NR CA will be introduced in a release independent manner based on TS38.307, which will be updated depending on newly introduced EN-DC configurations including NR CA.

All new ENDC configurations including NR with 3 bands  will be defined under this WI, where :
-	For only 1 NR band included, only NR FR2 band is applied
-	For only 2 NR bands included, 1 NR FR1 band  and 1 NR FR2 band are included and operated as inter-band CA
The companies can request their interesting ENDC configurations before each 3GPP RAN4 meeting. The WID was started from RAN #84 meeting, and will completed at RAN #88 meeting.
Usually these configurations are the potential NR NSA deployment scenarios for the operators.  Each of the requested ENDC configurations includes at least applicable frequencies if necessary, applicable bandwidths and bandwidth sets if necessary, and Downlink ENDC configurations and Uplink ENDC configuration, respectively. More importantly, each ENDC configuration shall be requested with at least three other supporting companies. In addition,  these combinations will be introduced in a Rel-independent way starting from Rel-15.
All of the ENDC configurations requested by the companies are all captured in two tables in the WID, shown as follow.
1. EN-DC of 3 different bands DL(LTE 1 band + NR 2 bands) with 3 different bands UL
2. EN-DC of 3 different bands DL(LTE 2 bands + NR 1 band) with 3 different bands UL
For the ENDC configuration in the WID, the RF requirements shall be specified, including:
Analyse combinations that have self-desensitization due to following reasons:
-	TX Harmonic and/or intermodulation overlap of receive band
-	TX signal overlap of receiver harmonic frequency
-	TX frequency being in close proximity of one of the receive bands
-	Any other identified reasons such that insufficient cross band isolation, harmonic mixing 
For the combination where self-desensitization exists, specify at least needed
-	∆TIB, c and ∆RIB, c	
-	Reference sensitivity exceptions including MSD test cases
All of the study results are captured into TR37.716-33, and for the ENDC configurations will be included in TS38.101-3 specification in the case of these configurations are approved in RAN4 meeting. 

References
[1]	RP-192537,  Revised WID for Dual Connectivity (EN-DC) with 3 bands DL and 3 bands , ZTE Corporation
[2]	R4-1913627, CR to reflect the completed ENDC combinations for 3 bands DL with 3 bands UL into Rel16 TS 38.101-3, ZTE Corporation
[3]	R4-2000501, CR to reflect the completed ENDC combinations for 3 bands DL with 3 bands UL into Rel16 TS 38.101-3, ZTE Corporation
[4]	R4-1913631, TR 37.716-33 v0.1.0 Dual Connectivity (EN-DC) with 3 bands DL  and 3 bands UL, ZTE Corporation
[5]	RP-200110, Revised WID for Dual Connectivity (EN-DC) with 3 bands DL and 3 bands , ZTE Corporation

	800074
	   Rel-16 NR inter-band CA/Dual Connectivity for 2 bands DL with x bands UL (x=1, 2)
	NR_CADC_R16_2BDL_xBUL
	R4
	RP-191565
	ZTE


Summary based on the input provided by ZTE Corporation in RP-200170.
This WI is to introduce the band combinations for inter-band carrier aggregation and dual connectivity for 2 bands DL with up to 2 bands UL into Rel-16 specifications and specify the corresponding configurations and RF requirements. 
The study results for each band combination are captured in TR 38.716-02-00, and the configurations and RF requirements are added into the corresponding technical specifications.
This WI includes all target band combinations for both NR CA and DC including the following configurations:
•	New NR CA configurations including inter band CA for 2 different bands DL with up to 2 different bands UL
o	new configurations from exiting bands
o	new configurations from new band 
o	The NR CA configurations will be introduced in a release independent manner based on TS38.307
•	New NR DC configurations including inter band CA for 2 different bands DL with up to 2 different bands UL
o	Accommodated only until the outcome of Rel-15 late drop handling becomes clear.
The preconditions to propose NR CA/DC configurations including Inter band CA for 2 different bands DL with up to 2 different bands UL in rel-16 are as follows.
o	Constituent NR band and NR Intra band CA shall be completed and specified in advance.
o	NR Band n1 and n2 requirements shall be completed and specified in advanced.
Specification for each band combination includes:
o	Applicable frequencies if necessary
o	Applicable bandwidth and bandwidth sets if necessary 
o	Analysis on potential self-desensitization due to following reasons:
o	TX Harmonic and/or intermodulation overlap of receive band
o	TX signal overlap of receiver harmonic frequency
o	TX frequency being in close proximity of one of the receive bands
o	Any other identified reasons
o	At least the following for the combination where self-desensitization exists
o	∆TIB, c 
o	∆RIB, c	
o	Reference sensitivity exceptions including MSD test cases
o	Add conformance testing in RAN5 specifications (to follow at a later stage)
The target band combinations are captured in four tables in this WI respectively:
o	CA configurations for 2 different bands DL with 1 band UL
o	CA configurations for 2 different bands DL with 2 band UL
o	CA configurations for 2 different bands DL with up to 2 band UL within FR2
o	DC configurations for 2 different bands DL with 2 band UL within FR1, or within FR2 or including FR2

References
[1]	R4-2000502 Revised WID on Rel-16 NR Inter-band Carrier Aggregation/Dual Connectivity  for 2 bands DL with x bands UL (x=1,2), ZTE Corporation
[2]	R4-2000497 CR to reflect the completed NR inter band CA DC combinations for 2 bands DL with up to 2 bands UL into Rel16 TS 38.101-1, ZTE Corporation
[3]	R4-2000498 CR to reflect the completed NR inter band CA DC combinations for 2 bands DL with up to 2 bands UL into Rel16 TS 38.101-3, ZTE Corporation
[4]	R4-2000803 TR 38.716-02-00 v0.9.0, ZTE Corporation
[5]	RP-200168, Revised WID for,  ZTE Corporation

	830095
	   Rel16 NR inter-band Carrier Aggregation for 3 bands DL with 1 band UL
	NR_CA_R16_3BDL_1BUL
	R4
	RP-191153
	CATT


Summary based on the input provided by ZTE Corporation in RP-200173.
This WI is to introduce the band combinations for inter-band carrier aggregation and dual connectivity for 3 bands DL with 2 bands UL into Rel-16 specifications and specify the corresponding configurations and RF requirements. 
The study results for each band combination are captured in TR 38.716-03-02, and the configurations and RF requirements are added into the corresponding technical specifications.
This WI includes all target band combinations for both NR CA and DC including the following configurations:
•	New NR CA configurations including inter band CA for 3 different bands DL with 2 different bands UL
o	new configurations from exiting bands
o	new configurations from new band 
o	The NR CA configurations will be introduced in a release independent manner based on TS38.307
•	New NR DC configurations including inter band CA for 3 different bands DL with 2 different bands UL
The preconditions to propose NR CA/DC configurations including Inter band CA for 3 different bands DL with 2 different bands UL in rel-16 are as follows.
o	Requirements for all concerning bands shall be completed and specified in advanced
o	Constituent NR band and NR intra band CA shall be completed and specified in advance
Specification for each band combination includes:
o	Applicable frequencies if necessary
o	Applicable bandwidth and bandwidth sets if necessary 
o	Analysis on potential self-desensitization due to following reasons:
o	TX Harmonic and/or intermodulation overlap of receive band
o	TX signal overlap of receiver harmonic frequency
o	TX frequency being in close proximity of one of the receive bands
o	Any other identified reasons
o	At least the following for the combination where self-desensitization exists
o	∆TIB, c 
o	∆RIB, c	
o	Reference sensitivity exceptions including MSD test cases
o	Add conformance testing in RAN5 specifications (to follow at a later stage)
The target band combinations are captured in two tables in this WI respectively:
o	CA configurations for 3 different bands DL with 2 band UL
o	DC configurations for 3 different bands DL with 2 band UL

References
[1]	R4-2000503 Revised WID on Rel-16 NR Inter-band Carrier Aggregation/Dual Connectivity for 3 bands DL with 2 bands UL, ZTE Corporation
[2]	R4-2000499 CR to reflect the completed NR inter band CA DC combinations for 3 bands DL with 2 bands UL into Rel16 TS 38.101-1, ZTE Corporation
[3]	R4-2000500 CR to reflect the completed NR inter band CA DC combinations for 3 bands DL with 2 bands UL into Rel16 TS 38.101-3, ZTE Corporation
[4]	R4-2000804 TR 38.716-03-02 v0.4.0, ZTE Corporation
[5]	RP-200171, Revised WID for Rel-16 NR Inter-band Carrier Aggregation/Dual Connectivity for 3 bands DL with 2 bands UL,  ZTE Corporation
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	820071
	Transfer of Iuant interface specifications from 25-series to 37-series
	Iuant_transfer
	R3
	RP-190160
	Huawei


Summary based on the input provided by Huawei in RP-190144.
This feature transfers the contents of the TSs 25.46x into TSs 37.46x (x=0, 1, 2, 6) for releases 8/9/10/11/12/13/14/15, considering the fact theses specifications apply to different RAT i.e. UTRA, E-UTRA and NR.
Indeed, 25 series of specifications are dedicated to UMTS only, when the material which was previous there referred to multiple RATs, i.e. UTRA, E-UTRA and NR.
Rel-6/7: UMTS only (no changes needed, also no changes possible as these releases are no longer maintained)
Rel-8/9/10/11/12/13/14: UMTS and E-UTRA/LTE
Rel-15: UMTS, E-UTRA/LTE and NR
Note: The TSs 25.4.6x are turned into empty specifications referring to the new created TSs 37.46x.
The TSs 25.46x are not withdrawn so references to these specs will lead to the correct specs.
Additional remarks:
1. This transfer of data over 8 releases is an exceptional case: Instead of creating Rel-8 specs and step-by-step upgrade to higher releases via CRs (which would be the normal approach), it was decided with the specs manager to bring v1.N.0 of TS 37.46x for 1-step approval to RAN #83 and instead of approving them to vN.0.0 it was decided to approve them the same version as the last 25.46x version that is created via the CRs.
2. The text shown in TS 37.46x is taken 1:1 from the corresponding TS 25.46x showing changes of the contents via revision marks (note: spec cover and history adaptations are done without revision marks). The changes are mainly to indicate the considered RATs in the scope, to replace 25.46x references by 37.46x references and to correct obvious problems. Further technical changes of the contents of the specifications may rather be considered in a future cat.F CR (and probably just focusing on the latest releases).
3. There is also a TS 25.463 which exists for Rel-6 and Rel-7 only. TS 25.466 replaced TS 25.463 in Rel-7 and future releases. This means for Rel-6 TS 25.463 is still valid and cannot be withdrawn. Rel-7 is no longer maintained i.e. no CRs are possible i.e. 3GPP internal references to TS 25.463 could not be corrected anymore, so also 25.463 Rel-7 will not be withdrawn but it will be clarified on the 3GPP webpage that for Rel-7 TS 25.466 should be considered instead of TS 25.463.
4. References of Rel-16 and higher should refer to TS 37.46x instead of TS 25.46x. Changes of existing references of Rel-8 to Rel-15 specifications of TS 25.46x may be corrected to references to TS 37.46x but such a change is not mandatory as 25.46x Rel-8 to Rel-15 will remain. A further upgrade of 25.46x Iuant specs to Rel-16 and higher will not be considered. Rel-16 and higher specifications shall refer to TS 37.46x.
Following this transfer, RAN3 agreed to transfer the ownership of the clauses currently owned by RAN4 in TS 37.461 back to RAN3. RAN3 informed RAN4 by LS (R3-191145).
References
 [1]	R3-190104	Presentation of Specifications to TSG: TS 37.460 v1.N.0, TS 37.461 v1.N.0, TS 37.462 v1.N.0, TS 37.466 v1.N.0 (N=8/9/a/b/c/d/e/f)	ETSI MCC, Huawei, Ericsson


	830086
	Introduction of GSM, UTRA, E-UTRA and NR capability set(s) (CS(s)) to the multi-standard radio (MSR) specifications
	MSR_GSM_UTRA_LTE_NR
	R4
	RP-190642
	Ericsson


Summary based on the input provided by Ericsson in RP-191816.
The WI added support for MSR BS including GSM, UTRA, E-UTRA and NR combinations by means of creating two new CS, CS 18 (GSM+E-UTRA+NR) and CS19 (UTRA+E-UTRA+NR). 

The WI created two new capability sets, CS 18 (GSM+E-UTRA+NR) and CS19 (UTRA+E-UTRA+NR). A BS with multiple connectors can support all 4 RATs by transmitting CS18 on at least one connector and CS19 on at least one connector. To add these CS, the following was needed:
· Updating of the MSR core specification to include correct OBUE emissions tables for GSM/UTRA when operating together with MSR as well as some fixes to the blocking and RX IM requirements.
· Introduction in the conformance specification of:
· The new capability sets
· Test configurations relating to the new capability sets
· Test applicability rules relating to the new capability sets and test configurations
· Updated test requirements corresponding to the core requirement updates.
All of the new functionality was introduced in the two approved CRs in [1] and [2].

References
 [1] 	R4-1908049	Introduction of requirements for NR + UTRA/GSM combinations, Ericsson, Nokia, Nokia Shanghai Bell, Vodafone, ZTE
[2]	R4-1910476	Introduction of requirements for NR + UTRA/GSM combinations, Ericsson, Nokia, Nokia Shanghai Bell, Vodafone, Huawei

	820072
	Direct data forwarding between NG-RAN and E-UTRAN nodes for inter-system mobility
	Direct_data_fw_NR
	R3
	RP-182886
	Ericsson


Summary based on the input provided by Ericsson in RP-192162.
This WI specified direct data forwarding per bearer during inter-system mobility between NG-RAN and E-UTRAN nodes in addition to the solution for indirect data forwarding specified in Rel-15 during the NR WI. 
This WI continued discussions on direct data forwarding between NG-RAN and E-UTRAN nodes during the Rel-15 discussions on the NR WI. Direct data forwarding encompasses the following two main features:
-	While data forwarding between NG-RAN and E-UTRAN nodes in Rel-15 foresees establishing the data forwarding path via the EPC and the 5GC, direct data forwarding allows establishing the data forwarding path directly between the involved RAN nodes, without the need to interact with user plane functions of the EPC and the 5GC.
-	Indirect data forwarding for inter-system handover in Rel-15 foresees transporting to be forwarded user plane data between the NG-RAN node and the UPF via PDU Session tunnels. As forwarding paths on the E-UTRAN side are established on a per-E-RAB basis, the Rel-15 solution requires interworking functions at the UPF and the NG-RAN node in order to map per-DRB / per-E-RAB packets to the per-PDU Session tunnel and vice versa. Such interworking is not necessary in case of direct data forwarding. 
In the course of the WI RAN3 realised that direct data forwarding tunnel related information may be communicated between the NG-RAN node and the 5GC in a way that the inter-system handover signalling performance benefits from such approach, which was realised in the agreed CRs in [3] and [4]. 
Further, SA2 and CT4 where contacted to perform necessary work in their areas of responsibility [5].
References
[1]    RP-182886	"New WID: Direct data forwarding for inter-system mobility", approved at RAN#82
[2]    RP-191369	"Status report of WI: Core part: Direct data forwarding between NG-RAN and E-UTRAN nodes for inter-system mobility"
[3]    R3-192626	"Support of Direct Data forwarding for handover between 4G and 5G", agreed CR0041r4 38.413
[4]    R3-193272	"Introduction of direct and indirect data forwarding for inter-system HO between EPS and 5GS", endorsed CR 38.300
[5]    R3-193284	"LS on Finalization of Direct Data Forwarding feature", agreed LS out to SA2 and CT4

	Unique_ID
	Name
	Acronym
	WG
	WID
	WI Rapporteur

	790054
	eNB(s) Architecture Evolution for E-UTRAN and NG-RAN
	LTE_NR_arch_evo
	R3
	RP-180531
	China Unicom


Summary based on the input provided by China Unicom in RP-192964.
In Rel-15, the F1 interface was standardized in the gNB (LTE) to support gNB-CU and gNB-DU split, i.e. to split the Control Unit from the Data Unit (supporting the user data). 
Similarly, in Rel-16, the W1 interface is standardized in the ng-eNB (5G) to support ng-eNB-CU and ng-eNB-DU split. 
These two interfaces adopt the same higher layer split architecture for between PDCP and RLC, with similar functionalities, such as control plan functionalities. 
The ng-eNB-CU and gNB-CU could be physically collocated, deployed in a same physical "box". This unification of the , as to unify the ng-eNB and gNB architectures would simplify the network deployment complexity and facilitate hardware upgrades. 

The W1 interface specifications includes the general aspects and principles (TS 37.470), W1 layer 1 (TS 37.471), signalling transport (TS 37.472) and W1AP aspects (TS 37.473). The general aspects and principles and W1 layer1 are aligned with F1 interface. For signalling transport, the W1-C signalling bearer aligned with F1 interface, function and protocol stack in figure 1 are defined.


Figure 1: W1-C signalling bearer protocol stack
The functionalities of W1 interface are supported over W1-C and W1-U (in a similar way as for the F1 interface). 
[bookmark: _Hlk26242320][bookmark: _Hlk30579226]The W1-C functionalities are the following:
1 Interface management: W1 setup, eNB-CU/eNB-DU configuration update, error indication function, reset function coordination function.
2 system information management: system information is critical for high layer split architecture, eNB-DU is responsible for transmitting MIB, SIB1, SIB2, SIB3, SIB8 and SIB 16. Other system information is responsible by ng-eNB-DU.
3 Paging function: The eNB-DU is responsible for transmitting the paging information. While, the eNB-CU provides paging information to enable the eNB-DU to calculate the exact PO and PF.
4 [bookmark: _Hlk26242230]UE context management function: The W1 UE context management function supports the establishment and modification of the necessary overall UE context.
5 RRC message transfer function:  RRC message transfer function supports the establishment and modification of the necessary overall UE context. This function allows to transfer RRC messages between eNB-CU and eNB-DU.
6 Warning message information transfer function: This function allows to cooperate with the warning message transmission procedures over NG interface.
The W1-U functionalities are specified as below:
1 Transfer of user data: The functionalities are used to transfer of user data between ng-eNB-CU and ng-eNB-DU.
2 flow control function: It is designed for control the downlink user data flow to the ng-eNB-DU.
More detail procedures and IEs for W1 can be founded in TS 37.473 on W1AP specification.

References
 [1]	 The WID
[2]	RP-191972  Status report for WI Core part: eNB(s) Architecture Evolution for E-UTRAN and NG-RAN WI (China Unicom)
[3]	R3-187270	pCR to 37.470 on W1AP functions and procedures (Huawei, China Unicom, TIM)
[4]	R3-191163	pCR to 37.470 on W1AP functions and procedures(Huawei, TIM, China Unicom)
[5]	R3-193174	pCR to 37.470 on W1AP functions and procedures (Huawei, China Unicom, Orange, TIM)
[6]	R3-194676	pCR to 37.470 on W1 general aspects and principles (China Unicom)
[7]	R3-194678	pCR to 37.472 on W1 signalling transport (China Unicom)
[8]	R3-194425	pCR to 37.470 on W1AP functions (Huawei, China Unicom, TIM)
[9]	R3-194426	pCR for 37.473 on UE context management procedures (Huawei, China Unicom, TIM)
[10]	R3-194427	pCR for 37.473 on Interface Management procedures (Huawei, China Unicom, TIM)
[11]	R3-194565	Structure pCR for TS 37.473 (Huawei, China Unicom, TIM)
[12]	R3-194562	pCR to 37.470 on W1AP functions (Huawei, China Unicom, TIM, Orange)
[13]	R3-194563	pCR for 37.473 on UE context management procedures (Huawei, China Unicom, TIM, Orange)
[14]	R3-194564	pCR for 37.473 on Interface Management procedures (Huawei, China Unicom, TIM, Orange)
[15]	R3-197544	pCR to 37.473 on ASN.1 completition (Huawei, China Unicom, TIM)
[16]	R3-197636	pCR to 37.473 on miscellaneous correction to contexts (Huawei, China Unicom, Orange, TIM)
[17]	R3-197544	CR to 38.401 on corrections to ng-eNB deployment (Huawei, China Unicom, Orange, TIM)

	820079
	High power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band)
	ENDC_UE_PC2_TDD_TDD
	R4
	RP-190315
	CMCC


Summary based on the input provided by CMCC in RP-200214.
This WI contains a general part and band specific combination part for high power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band). The purpose is to introduce high power UE (power class2) for EN-DC (1 LTE TDD band +1 NR TDD band). The actual requirements are added to the corresponding technical specifications.
The purpose of this WI on High power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band) is to improve the UP coverage of 5G UE. In order to reduce the big imbalance between 5G NR uplink and downlink coverage, we can improve uplink coverage by defining high power UE for SA and NSA, and it is a feasible way to improve the uplink coverage. This PC2 EN-DC (TDD+TDD) feature will meet the operator's deployment request for uplink coverage enhancement.
In this work item, we focus on the PC2 EN-DC RF requirements including UE maximum output power, Tx power tolerance, MPR, A-MPR, configured output power, ACLR, SAR and n41-B40 UE-UE co-existence for Power Class 2 EN-DC.
There are two important issues that have been addressed in this topic, and in the end we have resolved them through appropriate solutions
For SAR issue, RAN4 specified UE Tx duty cycle requirements sufficient to prevent exceeding local regulatory limits such as SAR for inter-band PC2 EN-DC UE. 
For PC2 EN-DC (TDD+TDD) release independent issue, RAN4 reached a conclusion that PC2 inter-band EN-DC (LTE TDD PC3 + NR TDD PC3) can be supported from Rel-15 in release independence manner.

This WI was completed in the RAN#86 meeting and the complete version of NR Technical Report 37.825 has been approved.

References
[1]R4-1913208	    TR 37.825 v0.4.0 Finalization, CMCC, RAN4#93
[2]R4-1915992     CR for adding solutions for addressing SAR issue for EN-DC PC2 UE, CATT，CMCC, RAN4#93
[3]R4-1913209    CR for REL-16 TS 38.307 for PC2 EN-DC TDD+TDD, CMCC, RAN4#93
[4]R4-1913210    CR for REL-15 TS 38.307 for PC2 EN-DC TDD+TDD, CMCC, RAN4#93
[5]RP-192583      Presentation of TR 37.825 V1.0.0，CMCC，RAN#86
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	800079
	Further performance enhancement for LTE in high speed scenario
	LTE_high_speed_enh2
	R4
	RP-181482
	NTT DOCOMO


Summary based on the input provided by NTT DOCOMO, INC. in RP-192721.
In Rel-13 and 14, the mobility and throughput performance were enhanced to cover high speeds (up to 350 km/h) by specifying the requirements for UE RRM, UE demodulation and base station demodulation, considering the two types of operator’s practical deployments shown in Figures 1 and 2. Figure 1 shows the case where no specific installation is deployed to handle high-speed trains, i.e. UEs in the train use the "standard" LTE eNBs. Alternatively, figure 2 shows the case where Single Frequency Network (SFN) are deployed. SFNs use so-called "Remote Radio Heads" (RRH), which are dedicated antennas deployed along the train track. In this case, the baseband unit (BBU) is connected to the RRH, e.g. using fiber.


Figure 1. Non-Single Frequency Network (SFN) high speed scenario



Figure 2. SFN high speed scenario 

These Rel-13 and 14 enhancements were conducted both for non-SFN and for SFN, but only for LTE single carrier, i.e. not covering Carrier Aggregation (CA). 
This Rel-16 work item further improves the mobility and throughput performance, now considering CA and speeds up to 500 km/h. To this aim, it enhances RRM, UE demodulation and base station demodulation: it specifies enhanced RRM core requirements and corresponding RRC signals in respectively TS 36.133 [2] and TS 36.331 [3]. 

Part 1: RRM requirements enhancements:
In Release 14 cases (limited to 350 km/h and single carrier), the latency requirements under DRX configuration up to 1.28s DRX cycle were enhanced by reducing the cell identification delay in connected mode and cell reselection delay in idle mode [1]. 
In Rel-16, considering Carrier Aggregation and speeds up to 500km/h, the following enhanced requirements were introduced to achieve good mobility performance and less paging outage:
1. Enhanced RRM requirements for active SCells (for 350km/h velocity): 
The same requirements specified in Rel-14 high speed WI are applied to active SCells.
1. Enhanced RRM requirements for deactivated SCells (for 350km/h velocity): 
The cell identification delay and measurement period are reduced.
1. Enhanced RRM requirements in DRX in connected mode (for 500km/h velocity):  
The cell identification delay and measurement period on 1.28s DRX cycle are further reduced from those in Rel-14 high speed WI.
1. Enhanced RRM requirements in idle mode (for 500km/h velocity): 
The cell detection delay is further reduced from those in Rel-14 high speed WI.
1. Enhanced UL timing adjustment requirements in connected mode (for 500km/h velocity): 
The larger maximum autonomous time adjustment step is applied when the downlink bandwidth is wider than 10MHz.

Part 2: Demodulation enhancements
1. For UE and base station demodulation enhancements
In Release 14, UE and base station demodulation requirements were enhanced [1], for both cases of operator’s practical deployments shown in figures 1 and 2. 
In Release 16, regarding the CA case in SFN (figure 2), the requirements specified in Rel-14 are expanded to Dual Connectivity's Secondary Cells (SCells) as defined in TS 36.331 [3]. Regarding further high speed up to 500 km/h, additional requirements are introduced to ensure the PDSCH/PUSCH/PRACH demodulation performance with larger Doppler shift. 

The impacts on RRC signals to meet the new requirements above are also specified.

References
[1]		RP-160172, Rel-14 WID on "Performance enhancements for high speed scenario in LTE"
[2]       TS 36.133, “Requirements for support of radio resource management.”
[3]       TS 36.331, “Radio Resource Control.”
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	Acronym
	WG
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	810023
	Energy Efficiency of 5G
	EE_5G
	S5
	SP-191193
	Jean-Michel Cornily, Orange


Summary based on the input provided by Orange in [tdoc numbed].
The term ‘Energy Efficiency’ (EE) is to be understood as covering two areas:
1. Definition of EE KPI, required performance measurements and method(s) to collect them;
2. Definition of use cases, requirements and solutions to optimize Energy Efficiency – this is also sometimes referred to as Energy Saving.
Both aspects have been addressed in SA5 for pre-5G radio access technologies, focusing on how OA&M can provide support to them. This work item (EE_5G) addresses NG-RAN. 

TS 28.310 [1] captures use cases, requirements and procedures for collecting performance measurements (namely data volume measurements and PEE (Power, Energy and Environment) parameters from 5G base stations. The EE KPI for 5G base stations is obtained thanks to these measurements. Those measurements are collected by the OSS thanks to the usage of generic management services defined in TS 28.532. Data Volume (DV) measurements, at PDCP layer, have been introduced in TS 28.552 [2], as well as PEE parameters definition (amongst which the Energy Consumption (EC) of the base station). A new KPI, named EE KPI, calculated by dividing Data Volume (DV) by Energy Consumption (EC) has been defined in TS 28.554 [5]. All this is fully aligned with baseline ETSI TC EE (Environmental Engineering) specifications ES 203 228 [7] and ES 202 336-12 [8].
Some intra- and inter-RAT energy saving use cases and requirements have been specified in TS 28.310 [1]. The 5G Network Resource Model (TS 28.541 [9]) has been augmented with an Energy Saving NRM fragment enabling the management of both centralized and distributed energy saving modes.
References
[1] TS 28.310: Management and orchestration; Energy efficiency of 5G
[2] TS 28.552: Management and orchestration; 5G performance measurements
[3] SP-190755: Add Power, Energy and Environmental (PEE) measurements and related use case description
[4] SP-190119: Add PDCP data volume measurements for EE 
[5] TS 28.554: Management and orchestration; 5G end to end Key Performance Indicators (KPI)
[6] SP-191165: Add 5G Energy Efficiency KPI
[7] ETSI ES 203 228: Environmental Engineering (EE); Assessment of mobile network energy efficiency
[8] ETSI ES 202 336-12: Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model
[9] TS 28.541: Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3

	Unique_ID
	Name
	Acronym
	WG
	WID
	WI Rapporteur

	790019
	Usage of CAPIF for xMB API
	CAPIF4xMB
	S4
	SP-180031
	Thorsten Lohmar, Ericsson LM


Summary based on the input provided by Ericsson in SP-181187.
The CAPIF4xMB work item resulted in the creation of the xMB specification in TS.26.348 [1]. This TS contains the reference point specification for the external interface towards content providers or other 3GPP defined API invokers.
3GPP SA4 aligned the xMB reference point to the Common API Framework (CAPIF) within the CAPIF4xMB work item targeting Release 16. The xMB reference point exists between Content Providers (as API invoker) and the BM-SC. An API invoker can be a 3rd party provider or other 3GPP defined services.
xMB offers a simple interface to control the MBMS delivery procedure and to ingest the data to be delivered via MBMS. The MBMS usage complexity, e.g. handling of packet losses, etc is handled by the BM-SC.
xMB offers control procedures for different session types, namely generic file delivery, application (timed file streaming like DASH over MBMS), streaming and transport-only (access to a plain IP multicast transport). The xMB reference point offers an extended set of control features for MC Services.
As part of the CAPIF4xMB work item, the xMB Stage 2 architecture and procedures are moved from TS 26.346 to a new TS 26.348, containing the xMB Stage 2 and necessary extensions for CAPIF. The new TS also contains more elaborative guidelines around the usage of the different xMB API features.
References
 [1]	TS 26.348, "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point" 

	810024
	OAM aspects of LTE and WLAN integration
	OAM_LTE_WLAN
	S5
	SP-180820
	Yizhi Yao, Intel Corporation 


Summary based on the input provided by Intel Corporation in SP-191252.
The OAM_LTE_WLAN work item defined the requirements and solutions for management aspects of LWA (LTE-WLAN aggregation) and LWIP (LTE WLAN integration with IPsec tunnel) features defined by 3GPP RAN WGs. The management aspects of LWA and LWIP addressed by this work item include:
-   Configurations to eNB to support LWA and LWIP;
-   Management model for WT for co-located and non-co-located LWA deployment scenarios; and
-   Performance measurements to monitor the LWA (including co-located and non-co-located scenarios) and LWIP.
The work item resulted in a number of CRs on TS 32.425, 28.657, 28.658, and 28.659 based on the preceding TR 32.868.

	840066
	Volume Based Charging Aspects for VoLTE
	VBCLTE
	S5
	SP-180813
	Chen, Ai, China Mobile


Summary based on the input provided by China Mobile in SP-191277.
Based on the Study Item FS_VBCLTE (3GPP TR 32.848) which has investigated potential charging requirements and possible mechanisms to support volume based charging for VoLTE, the WI VBCLTE is the enhancement of online and offline charging aspects of volume based charging for VoLTE.
Stage 2 work on WI VBCLTE for TS 32.251 [1] and TS 32.260 [4]:
-	Clarify that IMS charging only supports duration based charging for VoLTE.
-	Introduce volume based charging for VoLTE in PS offline and online charging.
-	Introduce VoLTE Information parameter for volume based charging for VoLTE in PGW-CDR. 
-	Add Bindings of CDR parameter, Information Element and AVP for VoLTE Information parameter.
Stage 3 work on WI VBCLTE for 32.298 [3] and 32.299 [4]:
-	Introduce two new values for Change-Condition AVP to indicate the status of VoLTE service delivery.
-	Introduce two new reasons of Cause for Record Closing field in the CDR to indicate the status of VoLTE service delivery.
-	Introduce VoLTE Information parameter including Caller Information and Callee Information for volume based charging for VoLTE in PS domain CDRs.
-	Introduce VoLTE-Information AVP including Calling-Party-Address AVP and Callee-Information AVP for volume based charging for VoLTE in PS domain online charging messages.

References
[1]	TS 32.251: "Packet Switched (PS) domain charging"
[2] 	TS 32.260: "IP Multimedia Subsystem (IMS) charging"
[3] 	TS 32.298: "Charging Data Record (CDR) parameter description"
[4]	TS 32.299: "Diameter charging application"

	820031
	Charging Enhancement of 5GC interworking with EPC 
	5GIEPC_CH
	S5
	SP-181067
	Chen Shan, Huawei 


Summary based on the input provided by Huawei in SP-190855.
The WI 5GIEPC_CH is the enhancement of the WI 5GS_Ph1-SBI_CH and 5GS_Ph1-DCH (handover with N26 scenario) on charging aspect of 5GC interworking with EPC, to specify procedure, parameter and Open API impact for the handover cancel and handover without N26 scenarios. 
Stage 2 work on WI 5GIEPC_CH for TS 32.255 [1] and TS 32.290 [2]:
-	New message flow for EPS to 5GS handover for roaming in Home routed scenario, reflecting the "Visited created Charging Id, Home provided Charging ID" conveyed between VPLMN and HPLMN, and their use within each PLMN.
-	Definition of charging information for interworking with EPC: use of 5G attributes and CDR fields extended with EPC specific ones in the new Interworking Annex.
-	Handover triggers for handover cancel and handover without N26 scenarios.
Stage 3 work on WI 5GIEPC_CH for 32.291 [3] and 32.298 [4]:
-	TS 32.291 Nchf_ConvergedCharging API  
-	Extensions of Data model
-	Update OpenAPI 
-	TS 32.298 ASN.1 CHF CDR with "charging Ids" and extended EPC parameters

References
[1]	TS 32.255: "5G data connectivity domain charging"
[2] 	TS 32.290: "5G system; Services, operations and procedures of charging using Service Based Interface (SBI)"
[3]	TS 32.291: "5G system; Charging service, stage 3"
[4] 	TS 32.298: "Charging Data Record (CDR) parameter description"

	770020
	Service Interactivity
	SerInter
	S4
	SP-170796
	Lo, Charles, Qualcomm


Summary based on the input provided by Qualcomm Incorporated in SP-191247.
This summarizes the progress of the normative specifications accomplished during the course of the SerInter work item [1]. The related agreed CRs can be found in the Tdocs [2], [3], [4], [5] and [6].

The service interactivity feature enables dynamic user engagement and resulting auxiliary content presentation during the consumption of a streaming service or content item, received over unicast or broadcast.  Interactive service capabilities can be further personalized to the end user consuming the service. Examples of service interactivity functionality include voting, rating, purchasing, online chats, and reception of targeted advertisements and other content, in real-time during the viewing of a streaming program.
Technical functionality to enable and support dynamic and personalized service interactivity are added to 3GPP TS 26.247 [7], TS 26.346 [8] and TS 26.347 [9] and comprise the following components:
· Signaling of upcoming interactivity events to native or Web app based interactivity applications. Such interactivity event signaling, which could be sent at specific and potentially arbitrary times during the consumption of an associated 3GPP User Service, contain metadata of upcoming interactivity events and which enable an interactivity application to perform its intended task. The interactivity event signaling is defined by the DASH Industry Forum upon request from 3GPP, and is implemented as either  a DASH Event stream, or as samples of a ISOBMFF timed metadata track.
· Processing model and rules for the 3GP-DASH Client to extract metadata contained in interactivity event signaling   .
· WebIDL APIs exposed by the 3GP-DASH Client to an interactivity application, for the subscription by and delivery to, the application, of interactivity event metadata.
(The above functionalities are defined by the DASH Industry Forum, based on request from 3GPP to support the Service Interactivity work item, in the specification “DASH Player’s Application Events and Timed Metadata Processing Model and APIs” [10].) 
· For DASH-formatted streaming services, signaling via the DASH MPD of the intended measurement and reporting of interactivity-related usage by the user/device. This signaling enables the service provider to: a) specify the parameters and criteria regarding interactivity consumption reporting; b) specify the type of interactivity usage report to be submitted by the DASH client, and c) employ either random or selective control of the user/device population to perform the reporting. In addition, the XML-based interactivity usage report format and HTTP POST based reporting protocol are defined. The above functionality are specified in TS 26.247 [7].
· Clarifications to the MBMS APIs specification TS 26.347 [9] that an MBMS-Aware Application providing an auxiliary service interactivity feature is expected to acquire, from the MBMS client, a multiplicity of Application User Services. These Application User Services provide the media content of the DASH-over-MBMS application service as well as media content and/or metadata of adjunct application service(s) that provide the service interactivity functionality.
An architecture illustrating the high level interactions between the relevant entities, in the delivery of DASH-formatted content and interactivity event signaling from the network to the 3GP-DASH Client, forwarding of event signaling data from the 3GP-DASH Client to the interactivity application, and subsequent execution by the application of its interactivity task, is shown in the diagram below, which is copied from TR 26.953 [11].



References
[1] 	Tdoc SP-170796, “New WID on Service Interactivity” (SerInter).
[2]	Tdoc S4-180854, CR 26.247-0145, “Signaling and Reporting of Interactivity Usage in 3GP-DASH”.
[3] 	Tdoc S4-190182, CR 26.346-0625, “TS 26.346 Changes Pertaining to Service Interactivity Feature”.
[4] 	Tdoc S4-190196, CR 26.347-0006, “Changes Pertaining to Service Interactivity”.
[5] 	Tdoc S4-191314, CR 26.247-0163, “Support for Service Interactivity via Event Signaling and DASH APIs”.
[6]	Tdoc S4-191318, CR 26.346-0629, “Service Interactivity Support in DASH-over-MBMS Service”.
[7] 	3GPP TS 26.247 “Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)”.
[8] 	3GPP TS 26.346 “Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs”.
[9]	3GPP TS 26.347 “Multimedia Broadcast/Multicast Service (MBMS); Application Programming Interface and URL”.
[10]	DASH Industry Forum specification “DASH Player’s Application Events and Timed Metadata Processing Model and APIs”.
[11]	3GPP TR 26.953 “(MBMS and PSS) Interactivity Support for 3GPP-Based Streaming and Download Services”.



	850003
	RTCP Verification for Real-Time Services
	RTCPVer
	S4
	SP-190639
	Burman, Bo, Ericsson LM


Summary based on the input provided by Ericsson LM in SP-200034.
This summarizes the progress of the new, normative specification accomplished during the course of the RTCPVer work item [1].

The RTCP verification for real-time services feature enables verification of the most important parts of the RTP/RTCP and SRTP/SRTCP protocols used by current 3GPP conversational and real-time services.
Technical functionality to enable and support this verification are added to a new 3GPP TS 26.139 [2] and comprise the following aspects:
-	Explicitly allowing for and describing examples of different, possible test architectures.
-	Test cases needed to ensure an adequate level of RTP operation and RTP stream monitoring.
-	Test methods capable to verify that information contained in the RTP header and in RTCP is correct and consistent with the observed characteristics of the related RTP streams:
o	Between RTP/RTCP within the scope of a single RTP stream (e.g. between an RTP stream and the corresponding RTCP reporting from the remote party, or between an RTP stream and the corresponding RTCP metadata, e.g. for sampling clock accuracy compensation between RTP sender and RTP receiver).
o	Between RTP/RTCP across RTP streams in the same RTP session (e.g. between sent and received RTP streams, or between audio RTP streams and video RTP streams).
-	Requirements on what constitutes acceptable RTP/RTCP protocol field values, including RTP payload header and RTP payload length, based on the observed characteristics of the related RTP streams.
-	A method for an RTP/RTCP implementation to announce that it has passed the necessary tests and conforms to the new specification at call setup and during the call.
References
[1] 	Tdoc SP-190639, "New WID on ‘RTP/RTCP Verification for Real-Time Services’" (RTCPVer).
[2] 	3GPP TS 26.139 "Real-time Transport Protocol (RTP) / RTP Control Protocol (RTCP) verification procedures".



	820042
	Stage-3 SAE Protocol Development for Rel16
	SAES16
	C1
	CP-183088
	Aghili, Behrouz, InterDigital Communications

	820038
	IMS Stage-3 IETF Protocol Alignment 
	IMSProtoc16
	C1
	CP-183084
	Leis, Peter, Nokia 


The description of these WIDs has not changed at all from its predecessors, e.g. SAES6, SAES5, etc. 
The contents of the WID are exact copies of the ones before as it is an “ongoing” WID at CT1, meaning that it keeps existing for every new release until CT1 makes a decision that it is no longer needed. The only thing that happened this time, i.e. for the Rel-16 version, was that we decided to align the “x” in SAESx with the corresponding release so, as of Rel-16, the WID is called SAES16 and it will be SAES17 for Rel-17.
Same with IMSProtocolx.

	Unique_ID
	Name
	Acronym
	WG
	WID
	WI_rapporteur_name

	840017
	Reliable Data Service Serialization Indication
	RDSSI
	S2
	SP-190446
	Michael Starsinic, Convida Wireless LLC


Summary based on the input provided by Convida Wireless LLC in SP-200057.
This work item enhances the Reliable Data Service by adding support to the Reliable Data Service for indicating the serialization format of the data that will be sent in a NIDD session

The Reliable Data Service was added to EPS in Rel-14 as part of the “Extended architecture support for Cellular Internet of Things” work item and added to 5GS in Rel-16 as part of the “Cellular IoT support and evolution for the 5G System” work item. 

The work was motivated by an LS from oneM2M and resulted in TS 23.682, TS 23.501, and TS 23.502 CRs which added support to the Reliable Data Service for indicating the serialization format of the data that will be sent in a NIDD session. The CRs also updated the NIDD Configuration procedure so that the SCS/AS can indicate to the SCEF or NEF the serialization format(s) that are supported by the SCS/AS. 

References
 [1] S2-1903031, NIDD RDS API enhancement, LS from oneM2M Technical Plenary to CT3
 [2] S2-1903039, LS Reply on NIDD RDS API enhancement, LS from CT3 to SA2 and oneM2M Technical Plenary
 [3] S2-1906025, Adding Support for Indicating Serialization Format in RDS, TS 23.682 CR, Convida Wireless LLC, Intel, Deutsche Telekom, AT&T
 [4] S2-1906027, Adding Support for Indicating Serialization Format in RDS, TS 23.502 CR, Convida Wireless LLC, Intel, Deutsche Telekom, AT&T
 [5] S2-1906162, Adding Support for Indicating Serialization Format in RDS, TS 23.501 CR, Convida Wireless LLC, Intel, Deutsche Telekom, AT&T

	800046
	Shared Data Handling on Nudm and Nudr
	Shared_Data
	C4
	CP-181136
	Wiehe, Ulrich, Nokia


Summary based on the input provided by Nokia, Nokia Shanghai Bell in CP-200143.
The problem of potential signalling floods on Nudm and Nudr service based interfaces that are caused by (identical) subscription data changes for a huge set of subscriptions (e.g. MTC devices) is solved by the concept of shared data.
Subscription data that are retrieved by serving nodes (AMF, SMF, SMSF) from the UDM (and by the UDM from the UDR) may contain a subset that is shared by a huge number of subscriptions (e.g. 1000 specific MTC devices). A simple example for such a subset is e.g. a subscribed periodic registration time with a value of 300 seconds. When the operator decides to modify the value for all these MTC devices to e.g. 400 seconds, a single notification per serving node is sent to update the shared subset; there is no need to send 1000 notifications addressing each single subscription.
The solution is a pure stage 3 signalling optimization issue and is not based on specific stage1 or stage 2 requirements.
CT4#84 decided to implement the solution already in Rel-15.

References
Impacted TSs:
-	3GPP TS 29.503: "Unified Data Management Services".
-	3GPP TS 29.504: "5G System; Unified Data Repository Services; Stage 3".
-	3GPP TS 29.505: "5G System; Usage of the Unified Data Repository Services for Subscription Data; Stage 3".

Main CRs 
29.503 CR 0008r4 C4-186497
29.504 CR 0010r1 C4-187507
29.505 CR 0019r1 C4-187506

	810049
	Remote Identification of Unmanned Aerial Systems
	ID_UAS
	 
	SP-180771
	Eddy HALL, Qualcomm


This item was moved to Rel-17.
Annex A:
List of expected contributions

Summary needed for highlighted items. Summary to be produced by the Rapporteur as highlighted in the table below.
Green: summary provided.
No need for summary for items shown with strike through font.
	UID
	Name
	Acronym
	WG 
	WID
	Rapporteur

	0
	Release 16 Features and related studies
	-
	 
	-
	-

	0
	Enhancement of Ultra-Reliable (UR) Low Latency Communications (URLLC)
	-
	 
	-
	-

	830098
	Enhancement of URLLC support in the 5G Core network
	5G_URLLC
	S2
	SP-181122
	Hui Ni, Huawei

	790008
	   Study on enhancement of URLLC supporting in 5GC 
	FS_5G_URLLC
	S2
	SP-180118
	Hui Ni, Huawei

	810036
	   Study on the security of URLLC for 5GS 
	FS_5G_URLLC_SEC
	S3
	SP-180910
	Rong Wu, Huawei Technologies

	820019
	   Stage 2 of 5G_URLLC 
	5G_URLLC
	S2
	SP-181122
	Hui Ni, Huawei

	840026
	   Security of URLLC for 5GS 
	5G_URLLC_SEC
	S3
	SP-190351
	Rong Wu, Huawei Technologies 

	840005
	   CT Aspects of 5G_URLLC
	5G_URLLC
	ct
	CP-191063
	Qi Caixia, Huawei 

	840060
	      CT3 Aspects of 5G_URLLC
	5G_URLLC
	C3
	CP-191063
	Qi Caixia, Huawei 

	840061
	      CT4 Aspects of 5G_URLLC
	5G_URLLC
	C4
	CP-191063
	Qi Caixia, Huawei 

	780030
	   Stopped - Study on EPC support for Mobility with Low Latency Communication
	FS_LLC_Mob
	S2
	SP-171069
	Chris PUDNEY

	790009
	   Stopped - Study on enht of systems using EPS for UR and Availability using commodity equipment
	FS_EPS_URACE
	S2
	SP-180119
	Chris Pudney

	830074
	Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)
	NR_L1enh_URLLC
	R1
	RP-191584
	Huawei

	800095
	   Study on physical layer enhancements for NR UR Low Latency Cases
	FS_NR_L1enh_URLLC
	R1
	RP-181477
	Huawei

	830174
	   Core part: Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)
	NR_L1enh_URLLC-Core
	R1
	RP-190726
	Huawei

	830274
	   Perf. part: Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)
	NR_L1enh_URLLC-Perf
	R4
	RP-190726
	Huawei

	830080
	Support of NR Industrial Internet of Things (IoT)
	NR_IIOT
	R2
	RP-191561
	Nokia

	810060
	   Study on channel modeling for indoor industrial scenarios
	FS_IIIOT_CM
	R1
	RP-182138
	Ericsson

	800098
	   Study on NR Industrial Internet of Things (IoT)
	FS_NR_IIOT
	R2
	RP-181479
	Nokia

	830180
	   Core part: Support of NR Industrial Internet of Things (IoT)
	NR_IIOT-Core
	R2
	RP-190728
	Nokia

	820999
	5GS Enhanced support of Vertical and LAN Services
	-
	 
	-
	-

	750004
	Study on Communication for Automation in Vertical Domains
	FS_CAV
	S1
	SP-170169
	Walewski, Joachim, Siemens AG

	800007
	Service requirements for cyber-physical control applications in vertical domains
	cyberCAV
	S1
	SP-180321
	Joachim W. Walewski (Siemens)

	830042
	5GS Enhanced support of Vertical and LAN Services
	Vertical_LAN
	S2
	SP-181120
	Devaki Chandramouli, Nokia

	800028
	   Study on 5GS Enhanced support of Vertical and LAN Services
	FS_Vertical_LAN
	S2
	SP-180507
	Devaki Chandramouli, Nokia

	820017
	   Stage 2 of Vertical_LAN
	Vertical_LAN
	S2
	SP-181120
	Devaki Chandramouli, Nokia

	810038
	   Study on Security for 5GS Enhanced support of Vertical and LAN Services
	FS_Vertical_LAN_SEC
	S3
	SP-180697
	Jerichow, Anja (Nokia) 

	840027
	   Security for Vertical_LAN 
	Vertical_LAN_SEC
	S3
	SP-190352
	Jerichow, Anja, Nokia 

	830010
	   CT aspects of Vertical_LAN
	Vertical_LAN
	ct
	CP-191157
	WON, Sung Hwan, Nokia

	830035
	      CT1 aspects of Vertical_LAN
	Vertical_LAN
	C1
	CP-191157
	WON, Sung Hwan, Nokia

	830036
	      CT3 aspects of Vertical_LAN
	Vertical_LAN
	C3
	CP-191157
	WON, Sung Hwan, Nokia

	830037
	      CT4 aspects of Vertical_LAN
	Vertical_LAN
	C4
	CP-191157
	WON, Sung Hwan, Nokia

	820027
	Service Enabler Architecture Layer for Verticals
	SEAL
	S6
	SP-181141
	Basavaraj (Basu) Pattan, Samsung

	820067
	NR-based access to unlicensed spectrum
	NR_unlic
	R1
	RP-191575
	Qualcomm

	750045
	   Study on NR-based access to unlicensed spectrum
	FS_NR_unlic
	R1
	RP-181339
	Qualcomm

	820167
	   Core part: NR-based access to unlicensed spectrum
	NR_unlic-Core
	R1
	RP-190706
	Qualcomm

	820267
	   Perf. part: NR-based access to unlicensed spectrum
	NR_unlic-Perf
	R4
	RP-190706
	Qualcomm

	800006
	LAN support in 5G
	5GLAN
	S1
	SP-180593
	Jose Almodovar, KPN

	760007
	   Study on LAN Support in 5G 
	FS_5GLAN
	S1
	SP-170456
	Nasielski, Jack, Qualcomm

	800047
	   Stage 1 of 5GLAN
	5GLAN
	S1
	SP-180593
	Jose Almodovar, KPN

	830024
	Study on non-public networks management
	FS_OAM_NPN
	S5
	SP-190137
	ZHANG, Kai, Huawei 

	0
	Cellular IoT support and evolution 
	-
	 
	-
	-

	830043
	Cellular IoT support and evolution for the 5G System
	5G_CIoT
	S2
	SP-181118
	 Sebastian Speicher

	770038
	   Study on 5G_CIoT
	FS_CIoT_5G
	S2
	SP-180614
	Sebastian Speicher 

	820015
	   Stage 2 of 5G_CIoT
	5G_CIoT
	S2
	SP-181118
	Sebastian Speicher 

	830013
	   CT aspects of 5G_CIoT
	5G_CIoT
	ct
	CP-111237
	Mahmoud Watfa; Qualcomm

	830038
	      CT1 aspects of 5G_CIoT
	5G_CIoT
	C1
	CP-111237
	Mahmoud Watfa; Qualcomm

	830039
	      CT3 aspects of 5G_CIoT
	5G_CIoT
	C3
	CP-111237
	Mahmoud Watfa; Qualcomm

	830040
	      CT4 aspects of 5G_CIoT
	5G_CIoT
	C4
	CP-111237
	Mahmoud Watfa; Qualcomm

	830041
	      CT6 aspects of 5G_CIoT
	5G_CIoT
	C6
	CP-111237
	Mahmoud Watfa; Qualcomm

	800033
	Study on evolution of Cellular IoT security for the 5G System
	FS_CIoT_sec_5G
	S3
	SP-180440
	Noamen Ben Henda 

	760040
	Study on MBMS User Services for IoT
	FS_MBMS_IoT
	S4
	SP-170592
	Cedric thienot, Expway

	800083
	Additional MTC enhancements for LTE
	LTE_eMTC5
	R1
	RP-191356
	Ericsson

	800183
	   Core part: Additional MTC enhancements for LTE
	LTE_eMTC5-Core
	R1
	RP-190770
	Ericsson

	800283
	   Perf. part: Additional MTC enhancements for LTE
	LTE_eMTC5-Perf
	R4
	RP-190770
	Ericsson

	800084
	Additional enhancements for NB-IoT
	NB_IOTenh3
	R1
	RP-191576
	Huawei

	800184
	   Core part: Additional enhancements for NB-IoT
	NB_IOTenh3-Core
	R1
	RP-190757
	Huawei

	800284
	   Perf. part: Additional enhancements for NB-IoT
	NB_IOTenh3-Perf
	R4
	RP-190757
	Huawei

	810050
	5G message service
	5GMSG
	S1
	SP-180772
	 Zheng, Jianping, China Mobile

	770004
	   Study on 5G message service for MIoT
	FS_5GMSG
	S1
	SP-170704
	Zheng, Jianping, China Mobile

	810014
	   Message Service Within the 5G System requirements 
	MSGin5G
	S1
	SP-180920
	Zheng, Jianping, China Mobile

	0
	Advanced V2X support
	-
	 
	-
	-

	790002
	Study on Improvement of V2X Service Handling 
	FS_V2XIMP
	S1
	SP-180247
	SungDuck Chun; LG Electronics

	820024
	Improvement of V2X service Handling 
	V2XIMP
	S1
	SP-181013
	SungDuck Chun; LG Electronics

	840074
	Application layer support for V2X services 
	V2XAPP
	S6
	SP-180898
	Niranth Amogh, Huawei Tel.India

	780025
	   Study on V2XAPP
	FS_V2XAPP
	S6
	SP-171071
	Niranth Amogh, Huawei Tel.India

	810020
	   Stage 2 of V2XAPP
	V2XAPP
	S6
	SP-180898
	Niranth Amogh, Huawei Tel.India

	840010
	   CT aspects of V2XAPP 
	V2XAPP
	ct
	CP-191153
	Herrero Veron, Christian (Huawei) 

	840075
	      CT1 aspects of V2XAPP 
	V2XAPP
	C1
	CP-191153
	Herrero Veron, Christian (Huawei) 

	840076
	      CT3 aspects of V2XAPP 
	V2XAPP
	C3
	CP-191153
	Herrero Veron, Christian (Huawei) 

	840077
	      CT4 aspects of V2XAPP 
	V2XAPP
	C4
	CP-191153
	Herrero Veron, Christian (Huawei) 

	840078
	Architecture enhancements for 3GPP support of advanced V2X services
	eV2XARC
	S2
	SP-181121
	LaeYoung Kim, LG Electronics

	760043
	   Study on eV2XARC
	FS_eV2XARC
	S2
	SP-180733
	LaeYoung Kim, LG Electronics

	820018
	   Stage 2 of eV2XARC
	eV2XARC
	S2
	SP-181121
	LaeYoung Kim, LG Electronics

	840011
	   CT aspects of eV2XARC 
	eV2XARC
	ct
	CP-191154
	Herrero Veron, Christian (Huawei) 

	840079
	      CT1 aspects of eV2XARC 
	eV2XARC
	C1
	CP-191154
	Herrero Veron, Christian (Huawei) 

	840080
	      CT3 aspects of eV2XARC 
	eV2XARC
	C3
	CP-191154
	Herrero Veron, Christian (Huawei) 

	840081
	      CT4 aspects of eV2XARC 
	eV2XARC
	C4
	CP-191154
	Herrero Veron, Christian (Huawei) 

	840082
	      CT6 aspects of eV2XARC 
	eV2XARC
	C6
	CP-191154
	Herrero Veron, Christian (Huawei) 

	800096
	Study on NR Vehicle-to-Everything (V2X)
	FS_NR_V2X
	R1
	RP-190224
	LG Electronics

	770029
	Study on V2X Media Handling and Interaction
	FS_mV2X
	S4
	SP-170799
	Jung, Kyunghun, Samsung Electronics Co., Ltd

	830023
	Study on Security Aspects of 3GPP support for Advanced V2X Services 
	FS_eV2X_Sec
	S3
	SP-190108
	Joonwoong Kim, LG Electronics

	830078
	5G V2X with NR sidelink
	5G_V2X_NRSL
	R1
	RP-190984
	LG Electronics

	830178
	   Core part: 5G V2X with NR sidelink
	5G_V2X_NRSL-Core
	R1
	RP-190766
	LG Electronics

	830278
	   Perf. part: 5G V2X with NR sidelink
	5G_V2X_NRSL-Perf
	R4
	RP-190766
	LG Electronics

	0
	5G Location and Positionning Services
	-
	 
	-
	-

	800013
	5G positioning services
	5G_HYPOS
	S1
	SP-180329
	Ries, Lionel, ESA

	760006
	   Study on positioning use cases
	FS_5G_HYPOS
	S1
	SP-170589
	Ries, Lionel, ESA 

	800049
	   Stage 1 of 5G_HYPOS
	5G_HYPOS
	S1
	SP-180329
	Ries, Lionel, ESA

	830102
	Enhancement to the 5GC LoCation Services
	5G_eLCS
	S2
	SP-181119
	Ming Ai, CATT

	780028
	   Study on Enhancement to the 5GC Location Services
	FS_eLCS
	S2
	SP-180734
	Ming Ai, CATT

	810035
	   Study on Security of the enhancement to the 5GC location services
	FS_eLCS_Sec
	S3
	SP-180694
	Wei Zhou, CATT

	820016
	   Stage 2 of 5G_eLCS
	5G_eLCS
	S2
	SP-181119
	Ming Ai, CATT

	830003
	   CT aspects of 5G_eLCS
	5G_eLCS
	ct
	CP-190014
	Tingfang Tang, CATT

	830044
	      CT1 aspects of 5G_eLCS
	5G_eLCS
	C1
	CP-191064
	Tingfang Tang, CATT

	830045
	      CT3 aspects of 5G_eLCS
	5G_eLCS
	C3
	CP-191064
	Tingfang Tang, CATT

	830046
	      CT4 aspects of 5G_eLCS
	5G_eLCS
	C4
	CP-191064
	Tingfang Tang, CATT

	830077
	NR positioning support
	NR_pos
	R1
	RP-191156
	Intel

	800092
	   Study on NR positioning support
	FS_NR_pos
	R1
	RP-181399
	Intel

	830073
	   Study on local NR positioning in NG-RAN
	FS_NR_local_pos
	R3
	RP-190754
	CMCC

	830177
	   Core part: NR positioning support
	NR_pos-Core
	R1
	RP-190752
	Intel

	830277
	   Perf. part: NR positioning support
	NR_pos-Perf
	R4
	RP-190752
	Intel

	0
	UE radio capability signalling optimization
	-
	 
	-
	-

	840054
	Optimisations on UE radio capability signalling
	RACS
	S2
	RP-191460
	Haris Zisimopoulos 

	800025
	   Study on RACS
	FS_RACS
	S2
	SP-180599
	Haris Zisimopoulos, Qualcomm 

	830027
	   Stage 2 of RACS
	RACS
	S2
	SP-190180
	Haris Zisimopoulos 

	840003
	   CT aspects of RACS
	RACS
	ct
	CP-191061
	Chaponniere, Lena, Qualcomm 

	840055
	      CT1 aspects of RACS
	RACS
	C1
	CP-191061
	Chaponniere, Lena, Qualcomm 

	840056
	      CT3 aspects of RACS
	RACS
	C3
	CP-191061
	Chaponniere, Lena, Qualcomm 

	840057
	      CT4 aspects of RACS
	RACS
	C4
	CP-191061
	Chaponniere, Lena, Qualcomm 

	830079
	Optimisations on UE radio capability signalling – NR/E-UTRA Aspects
	RACS-RAN
	R2
	RP-190657
	MediaTek

	800097
	   Study on optimisations on UE radio capability signalling – NR/E-UTRA Aspects
	FS_RACS_RAN
	R2
	RP-181459
	MediaTek

	830179
	   Core part: Optimisations on UE radio capability signalling – NR/E-UTRA Aspects
	RACS-RAN-Core
	R2
	RP-191088
	MediaTek

	0
	Satellite Access in 5G
	-
	 
	-
	-

	800010
	Integration of Satellite Access in 5G
	5GSAT
	S1
	SP-180326
	MICHEL, Cyril, Thales

	770002
	   Study on using Satellite Access in 5G
	FS_5GSAT
	S1
	SP-170702
	MICHEL, Cyril

	800048
	   Stage 1 of 5GSAT
	5GSAT
	S1
	SP-180326
	MICHEL, Cyril, Thales

	800026
	Study on architecture aspects for using satellite access in 5G
	FS_5GSAT_ARCH
	S2
	SP-181253
	MICHEL, Cyril

	800099
	Study on solutions for NR to support non-terrestrial networks (NTN)
	FS_NR_NTN_solutions
	R3
	RP-190710
	Thales

	830025
	Study on management and orchestration aspects with integrated satellite components in a 5G network
	FS_5GSAT_MO
	S5
	SP-190138
	MICHEL, Cyril, THALES

	0
	Enablers for Network Automation Architecture for 5G
	-
	 
	-
	-

	830047
	Enablers for Network Automation for 5G 
	eNA
	S2
	SP-181123
	Xiaobo Wu, Huawei Technologies 

	760047
	   Study of enablers for Network Automation for 5G 
	FS_eNA
	S2
	SP-180792
	Xiaobo Wu, Huawei Technologies 

	820020
	   Stage 2 of eNA
	eNA
	S2
	SP-181123
	Xiaobo Wu, Huawei Technologies 

	830009
	   CT aspects of eNA
	eNA
	ct
	CP-191111
	Yali Yan, Huawei

	830048
	      CT3 aspects of eNA
	eNA
	C3
	CP-191111
	Yali Yan, Huawei

	830049
	      CT4 aspects of eNA
	eNA
	C4
	CP-191111
	Yali Yan, Huawei

	0
	Wireless and Wireline Convergence Enhancement 
	-
	 
	-
	-

	760044
	Study on the Wireless and Wireline Convergence for the 5G system architecture 
	FS_5WWC
	S2
	SP-170380
	Marco Spini, Huawei Technologies

	800031
	Study on the security of the Wireless and Wireline Convergence for the 5G system architecture
	FS_5WWC_SEC
	S3
	SP-180438
	He Li, Huawei Technologies

	830050
	Wireless and Wireline Convergence for the 5G system architecture
	5WWC
	 
	SP-181117
	Marco Spini, Huawei Technologies 

	820014
	   Stage 2 of 5WWC
	5WWC
	S2
	SP-181117
	Marco Spini, Huawei Technologies 

	829910
	   CT aspects of 5WWC
	5WWC
	ct
	CP-191156
	Herrero Veron, Christian (Huawei)

	829911
	      CT1 aspects of 5WWC
	5WWC
	C1
	CP-191156
	Herrero Veron, Christian (Huawei)

	829912
	      CT3 aspects of 5WWC
	5WWC
	C3
	CP-191156
	Herrero Veron, Christian (Huawei)

	829914
	      CT4 aspects of 5WWC
	5WWC
	C4
	CP-191156
	Herrero Veron, Christian (Huawei)

	830082
	   NG interface usage for WWC
	5WWC-NG_interface
	R3
	RP-190772
	Huawei

	830182
	      Core part: NG interface usage for WWC
	5WWC-NG_interface-Core
	R3
	RP-190999
	Huawei

	0
	Mission Critical, Public Warning, Railways and Maritime
	-
	 
	-
	-

	790024
	Study on MC services access aspects 
	FS_MCSAA
	S6
	SP-181135
	Joakim Åkesson, Ericsson

	800024
	Study into discreet listening and logging for mission critical services
	FS_MCLOG
	S6
	SP-181138
	Chater-Lea, David, Motorola Solutions

	810055
	Study on location enhancements for mission critical services 
	FS_enhMCLoc
	S6
	SP-180921
	Dom Lazara, Motorola Solutions

	800022
	Enhanced Mission Critical Push-to-talk architecture phase 2
	enh2MCPTT
	S6
	SP-190068
	Dom Lazara; Motorola Solutions

	830051
	Enhancements to Functional architecture and information flows for Mission Critical Data
	eMCData2
	S6
	SP-180378
	Shih, Jerry, AT&T

	800018
	   Stage 2 of eMCData2
	eMCData2
	S6
	SP-180378
	Shih, Jerry, AT&T

	830014
	   CT aspects of eMCData2
	eMCData2
	C1
	CP-190199
	Val Oprescu (AT&T)

	800023
	Study on Mission Critical services support over 5G System
	FS_MCOver5GS
	S6
	SP-181136
	Verweij, Kees, The Police of the Netherlands

	810004
	MCData File Distribution support over xMB
	MC_XMB
	S4
	SP-180665
	Thiénot Cédric, Expway

	810011
	Protocol enhancements for Mission Critical Services
	MCProtoc16
	C1
	CP-182110
	AXELL, Jörgen

	800053
	MBMS APIs for Mission Critical Services
	MBMSAPI_MCS
	S6
	SP-180380
	Ling Zhang, TD Tech Ltd.

	760051
	   Study on MBMS APIs for MC Services
	FS_MBMSAPI_MC
	S6
	SP-180237
	Ling Zhang, TD Tech Ltd

	800020
	   Stage 2 of MBMS APIs for MC Services
	MBMSAPI_MCS
	S6
	SP-180380
	Ling Zhang, TD Tech Ltd.

	840013
	Enhancement of 3GPP Northbound APIs 
	eNAPIs
	C3
	CP-191233
	Yali Yan, Huawei 

	800019
	Enhanced Mission Critical System Migration and Interconnection
	eMCSMI
	S6
	SP-180379
	Chater-Lea, David; Motorola Solutions

	810054
	Enhanced Mission Critical Communication Interworking with Land Mobile Radio Systems
	eMCCI
	 
	 
	Monnes, Peter, Harris Corporation

	800021
	   Enhanced Mission Critical Communication Interworking with Land Mobile Radio Systems
	eMCCI
	S6
	SP-180680
	Monnes, Peter, Harris Corporation

	800016
	Stage 3 for MC Communication Interworking with Land Mobile Radio Systems
	MCCI_CT
	C1
	CP-190203
	Monnes, Peter, Harris Corporation

	820040
	Mission Critical system migration and interconnection 
	MCSMI_CT
	C1
	CP-190143
	Dom Lazara, Motorola Solutions 

	800032
	Mission Critical Services Security Enhancements
	MCXSec
	S3
	SP-180596
	Woodward, Tim, Motorola Solutions, Inc

	780003
	Enhancements of Public Warning System 
	ePWS
	 
	SP-170998
	Hyounhee Koo, SyncTechno Inc. 

	730005
	   Study on enhancements of Public Warning System
	FS_ePWS
	S1
	SP-160733
	SyncTechno Inc., Hyounhee Koo

	800052
	   Stage 1 of ePWS
	ePWS
	S1
	SP-170998
	Hyounhee Koo, SyncTechno Inc. 

	810012
	   CT aspects of enhancements of Public Warning System 
	ePWS
	ct
	CP-191155
	TaeHyeon Kim, SyncTechno Inc. 

	810053
	      Study on stages 2 and 3 of enhancements of ePWS
	ePWS
	C1
	CP-191155
	TaeHyeon Kim, SyncTechno Inc. 

	810047
	      CT1 aspects of ePWS 
	ePWS
	C1
	CP-191155
	TaeHyeon Kim, SyncTechno Inc. 

	810048
	      CT4 aspects of ePWS (Possible impacts)
	ePWS
	C4
	CP-191155
	TaeHyeon Kim, SyncTechno Inc. 

	760054
	Mobile Communication System for Railways 2
	MONASTERY2
	 
	SP-170451
	Merkel, Juergen, Nokia

	760005
	   Study on MONASTERY2
	FS_FRMCS2
	S1
	SP-170588
	Merkel, Juergen, Nokia

	790023
	   Study on application architecture for the Future Railway Mobile Communication System (FRMCS) Phase 2
	FS_FRMCS2_SA6
	S6
	SP-181133
	Oettl, Martin, Nokia

	760004
	   Stage 1 of MONASTERY2
	MONASTERY2
	S1
	SP-170451
	Merkel, Juergen, Nokia

	830007
	   Application Architecture for MONASTERY2
	MONASTERY2
	S6
	SP-190064
	Oettl, Martin, Nokia

	840009
	   CT aspects of MONASTERY2 
	MONASTERY2
	ct
	CP-191152
	Gkatzikis, Lazaros (Nokia) 

	840072
	      CT1 aspects of MONASTERY2 
	MONASTERY2
	C1
	CP-191152
	Gkatzikis, Lazaros (Nokia) 

	840073
	      CT3 aspects of MONASTERY2 
	MONASTERY2
	C3
	CP-191152
	Gkatzikis, Lazaros (Nokia) 

	840092
	NR support for high speed train scenario
	NR_HST
	R4
	RP-191512
	CMCC

	840192
	   Core part: NR support for high speed train scenario
	NR_HST-Core
	R4
	RP-191512
	CMCC

	840292
	   Perf. part: NR support for high speed train scenario
	NR_HST-Perf
	R4
	RP-191512
	CMCC

	800011
	Maritime Communication Services over 3GPP System
	MARCOM
	S1
	SP-180594
	Hyounhee Koo, SyncTechno Inc

	730007
	   Study on Maritime Communication Services over 3GPP system
	FS_MARCOM
	S1
	SP-170453
	SyncTechno Inc., Hyounhee Koo

	800051
	   Stage 1 of MARCOM
	MARCOM
	S1
	SP-180594
	Hyounhee Koo, SyncTechno Inc
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	Streaming and TV
	-
	 
	-
	-

	800008
	Enhancement of LTE for Efficient delivery of Streaming Service
	eLSTR
	S1
	SP-180322
	Xia, Xu, China Telecom

	740001
	   Study on eLSTR
	FS_eLESTR
	S1
	SP-160960
	China Telecommunications, XIA Xu

	800054
	   Stage 1 of eLSTR
	eLSTR
	S1
	SP-180322
	Xia, Xu, China Telecom

	800001
	Enhancements to Framework for Live Uplink Streaming
	E_FLUS
	S4
	SP-180285
	Lo, Charles, Qualcomm

	810003
	Coverage and Handoff Enhancements for Multimedia 
	CHEM
	S4
	SP-180664
	Nikolai Leung

	770027
	Study on QoE metrics for VR
	FS_QoE_VR
	S4
	SP-170614
	Ericsson (Gunnar Heikkilä

	760039
	Study on 5G enhanced Mobile Broadband Media Distribution
	FS_5GMedia_Distribution
	S4
	SP-170334
	Bouazizi, Imed, Samsung Electronics Co., Ltd., 

	820002
	Media streaming architecture 
	5GMSA
	S4
	SP-180984
	Frédéric GABIN 

	810040
	Media Handling Extensions for 5G Conversational Services
	5G_MEDIA_MTSI_ext
	S4
	SP-180663
	Oyman, Ozgur, Company: Intel

	760041
	   Study on Media Handling Aspects of Conversational Services in 5G Systems
	FS_5G_MEDIA_MTSI
	S4
	SP-170336
	Oyman, Ozgur, Company: Intel

	810002
	   Media Handling Extensions for 5G Conversational Services
	5G_MEDIA_MTSI_ext
	S4
	SP-180663
	Oyman, Ozgur, Company: Intel

	770031
	Study on EVS Float Conformance Non Bit-Exact
	FS_EVS_FCNBE
	S4
	SP-170618
	Fabrice Plante, Intel

	820001
	EVS Floating-point Conformance for Non Bit-Exact 
	EVS_FCNBE
	S4
	SP-180983
	Fabrice, Plante, Intel 

	800003
	Addition of HLG HDR to TV Video Profiles
	HLG_HDR
	S4
	SP-180287
	Paul Szucs, Sony Europe Limited

	0
	User Identities, Authentication, multi-device
	-
	 
	-
	-

	800012
	User Identities and Authentication
	UIA
	S1
	SP-180328
	Bischinger, Kurt; Deutsche Telekom

	780004
	   Study on a Layer for User Centric Identifiers and Authentication
	FS_LUCIA
	S1
	SP-170995
	Bischinger, Kurt; Deutsche Telekom

	800050
	   Stage 1 of User Identities and Authentication
	UIA
	S1
	SP-180328
	Bischinger, Kurt; Deutsche Telekom

	810044
	Multi-device and multi-identity
	MuD
	S1
	SP-180315
	Peter Bleckert, Ericsson 

	800004
	   Stage 1 of Multi-device and multi-identity
	MuD
	S1
	SP-180315
	Peter Bleckert, Ericsson 

	810010
	   CT aspects of Multi-device and multi-identity
	MuD
	ct
	CP-182227
	Axell, Jörgen, Ericsson

	810045
	      CT1 aspects of Multi-device and multi-identity
	MuD
	C1
	CP-182227
	Axell, Jörgen, Ericsson

	810046
	      CT3 aspects of Multi-device and multi-identity
	MuD
	C3
	CP-182227
	Axell, Jörgen, Ericsson
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	Slicing
	-
	 
	-
	-

	830103
	Enhancement of Network Slicing
	eNS
	 
	SP-181232
	ZTE, Tricci So 

	790011
	   Study on Enhancement of Network Slicing
	FS_eNS
	S2
	SP-180503
	ZTE, Tricci So 

	820023
	   Stage 2 of eNS
	eNS
	S2
	SP-181232
	ZTE, Tricci So 

	830011
	   CT aspects of eNS
	eNS
	ct
	CP-190196
	Fei Lu, ZTE

	830052
	      CT1 aspects of eNS
	eNS
	C1
	CP-190196
	Fei Lu, ZTE

	830053
	      CT3 aspects of eNS
	eNS
	C3
	CP-190196
	Fei Lu, ZTE

	830054
	      CT4 aspects of eNS
	eNS
	C4
	CP-190196
	Fei Lu, ZTE

	810051
	Business Role Models for Network Slicing 
	BRMNS
	S1
	SP-180773
	Covell, Betsy, Nokia

	770005
	   Study on Business Role Models for Network Slicing 
	FS_BMNS
	S1
	SP-180169
	Covell, Betsy, Nokia

	810015
	   Business Role Models for Network Slicing 
	BRMNS
	S1
	SP-180773
	Covell, Betsy, Nokia

	810034
	Study on Security aspects of Enhancement of Network Slicing
	FS_eNS_SEC
	S3
	SP-180692
	 

	810022
	Study on tenancy concept in 5G networks and network slicing management
	FS_TENANCYC
	S5
	SP-180815
	ZHU, Lei (Huawei

	810031
	Enhancement of performance assurance for 5G networks including network slicing
	5G_SLICE_ePA
	S5
	SP-190247
	Xiaowei Sun (China Mobile)

	820029
	Study on Charging Aspects of Network Slicing 
	FS_NETSLICE_CH
	S5
	SP-181065
	Chen Shan, Huawei

	0
	Other cross-TSG Release 16 Features
	-
	 
	-
	-

	760003
	Provision of Access to Restricted Local Operator Services by Unauthenticated UEs
	PARLOS
	 
	SP-170449
	Covell, Betsy Nokia

	740002
	   Study on Stage 1 of PARLOS
	FS_PARLOS
	S1
	SP-160904
	Covell, Betsy

	760046
	   Study on Stage 2 for PARLOS
	FS_PARLOS_SA2
	S2
	SP-180501
	Nokia (Nicolas Drevon

	800035
	   Study on Security Aspects of PARLOS
	FS_PARLOS_Sec
	S3
	SP-180442
	Greg Schumacher, Sprint

	760071
	   Stage 1 of PARLOS
	PARLOS
	S1
	SP-170449
	Covell, Betsy Nokia

	810008
	   Stage 2 of PARLOS
	PARLOS
	S2
	SP-180738
	Nokia (Nicolas Drevon

	830012
	   CT aspects of PARLOS
	PARLOS
	ct
	CP-190197
	Liu, Jennifer; Nokia 

	830062
	      CT1 aspects of PARLOS
	PARLOS
	C1
	CP-190197
	Liu, Jennifer; Nokia 

	830063
	      CT3 aspects of PARLOS
	PARLOS
	C3
	CP-190197
	Liu, Jennifer; Nokia 

	830064
	      CT4 aspects of PARLOS
	PARLOS
	C4
	CP-190197
	Liu, Jennifer; Nokia 

	830065
	      CT6 aspects of PARLOS
	PARLOS
	C6
	CP-190197
	Liu, Jennifer; Nokia 

	820043
	Enhancing Topology of SMF and UPF in 5G Networks
	ETSUN
	 
	SP-181116
	 Laurent Thiebaut (Nokia)

	770039
	   Study on ETSUN
	FS_ETSUN
	S2
	SP-180731
	Laurent Thiebaut (Nokia)

	820013
	   Stage 2 of ETSUN
	ETSUN
	S2
	SP-181116
	 

	830002
	   CT aspects of ETSUN
	ETSUN
	ct
	CP-190192
	Landais, Bruno, Nokia

	830055
	      CT3 aspects of ETSUN
	ETSUN
	C3
	CP-190192
	Landais, Bruno, Nokia

	830056
	      CT4 aspects of ETSUN
	ETSUN
	C4
	CP-190192
	Landais, Bruno, Nokia

	820044
	Access Traffic Steering, Switch and Splitting support in the 5G system architecture
	ATSSS
	 
	SP-181124
	So, Tricci, ZTE

	760052
	   Study on ATSSS
	FS_ATSSS
	S2
	SP-180732
	So, Tricci, ZTE

	820021
	   Stage 2 of ATSSS
	ATSSS
	S2
	SP-181124
	So, Tricci, ZTE

	830016
	   CT aspects of ATSSS
	ATSSS
	ct
	CP-190201
	ZHOU, Xingyue (Joy), ZTE

	830057
	      CT1 aspects of ATSSS
	ATSSS
	C1
	CP-190201
	ZHOU, Xingyue (Joy), ZTE

	830058
	      CT3 aspects of ATSSS
	ATSSS
	C3
	CP-190201
	ZHOU, Xingyue (Joy), ZTE

	830059
	      CT4 aspects of ATSSS
	ATSSS
	C4
	CP-190201
	ZHOU, Xingyue (Joy), ZTE

	840999
	      (IETF) TCP Extensions for Multipath Operation with Multiple Addresses (draft-ietf-mptcp-rfc6824bis)
	ATSSS
	S2-IETF
	 
	 

	840998
	      (IETF) 0-RTT TCP Convert Protocol (draft-ietf-tcpm-converters)
	ATSSS
	S2-IETF
	 
	 

	810041
	Single radio voice continuity from 5GS to 3G
	5G_SRVCC
	 
	SP-180737
	Chi Ren, China Unicom

	790010
	   Study for single radio voice continuity from 5GS to 3G
	FS_5G-SRVCC
	S2
	SP-180239
	Chi Ren, China Unicom

	810007
	   Single radio voice continuity from 5GS to 3G
	5G_SRVCC
	S2
	SP-180897
	Chi Ren, China Unicom

	820008
	   Security aspects of single radio voice continuity from 5GS to UTRAN 
	5GS_UTRAN_SEC
	S3
	SP-181037
	Feng Gao, China Unicom 

	820069
	   RAN aspects of 5G_SRVCC
	SRVCC_NR_to_UMTS
	R2
	RP-190713
	China Unicom

	820169
	      Core part: Single Radio Voice Call Continuity from 5G to 3G
	SRVCC_NR_to_UMTS-Core
	R2
	RP-190713
	China Unicom

	830270
	      Perf. part: Single Radio Voice Call Continuity from 5G to 3G
	SRVCC_NR_to_UMTS-Perf
	R4
	RP-190713
	China Unicom

	840004
	   CT aspect of 5G_SRVCC
	5G_SRVCC
	ct
	CP-191062
	Chi Ren, China Unicom 

	840058
	      CT1 aspect of 5G_SRVCC
	5G_SRVCC
	C1
	CP-191062
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	      Perf. part: Dual Connectivity (EN-DC) of 3 bands LTE inter-band CA (3DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_3BLTE_1BNR_4DL2UL-Perf
	R4
	RP-190159
	Ericsson

	800069
	   Dual Connectivity (EN-DC) of 4 bands LTE inter-band CA (4DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_4BLTE_1BNR_5DL2UL
	R4
	RP-191205
	Nokia

	800169
	      Core part: Dual Connectivity (EN-DC) of 4 bands LTE inter-band CA (4DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_4BLTE_1BNR_5DL2UL-Core
	R4
	RP-190294
	Nokia

	800269
	      Perf. part: Dual Connectivity (EN-DC) of 4 bands LTE inter-band CA (4DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_4BLTE_1BNR_5DL2UL-Perf
	R4
	RP-190294
	Nokia

	800070
	   Dual Connectivity (EN-DC) of 5 bands LTE inter-band CA (5DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_5BLTE_1BNR_6DL2UL
	R4
	RP-180997
	Samsung

	800170
	      Core part: Dual Connectivity (EN-DC) of 5 bands LTE inter-band CA (5DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_5BLTE_1BNR_6DL2UL-Core
	R4
	RP-180997
	Samsung

	800270
	      Perf. part: Dual Connectivity (EN-DC) of 5 bands LTE inter-band CA (5DL/1UL) and 1 NR band (1DL/1UL)
	DC_R16_5BLTE_1BNR_6DL2UL-Perf
	R4
	RP-180997
	Samsung

	800071
	   Dual Connectivity (EN-DC) of x bands (x=1, 2, 3, 4) LTE inter-band CA (xDL/1UL) and 2 bands NR inter-band CA (2DL/1UL)
	DC_R16_xBLTE_2BNR_yDL2UL
	R4
	RP-190949
	LG Electronics

	800171
	      Core part: Dual Connectivity (EN-DC) of x bands (x=2, 3, 4) LTE inter-band CA (xDL/1UL) and 2 bands NR inter-band CA (2DL/1UL)
	DC_R16_xBLTE_2BNR_yDL2UL-Core
	R4
	RP-190151
	LG Electronics

	800271
	      Perf. part: Dual Connectivity (EN-DC) of x bands (x=2, 3, 4) LTE inter-band CA (xDL/1UL) and 2 bands NR inter-band CA (2DL/1UL)
	DC_R16_xBLTE_2BNR_yDL2UL-Perf
	R4
	RP-190151
	LG Electronics

	0
	LTE-related Release 16 Features
	-
	 
	-
	-

	790057
	E-UTRA 2.4 GHz TDD Band for US
	LTE_TDD_2400_US
	R4
	RP-182405
	Globalstar

	790157
	   Core part: E-UTRA 2.4 GHz TDD Band for US
	LTE_TDD_2400_US-Core
	R4
	RP-182405
	Globalstar

	790257
	   Perf. part: E-UTRA 2.4 GHz TDD Band for US
	LTE_TDD_2400_US-Perf
	R4
	RP-182405
	Globalstar

	820063
	   UE Conformance Test Aspects - E-UTRA 2.4 GHz TDD Band for US (Band 53)
	LTE_TDD_2400_US-UEConTest
	R5
	RP-182406
	Globalstar

	800059
	LTE intra-band Carrier Aggregation (CA)
	 
	R4 
	 
	 Qualcomm

	800060
	   Rel-16 LTE intra-band CA for x CC DL/y CC UL including contiguous and non-contiguous spectrum (x>=y)
	LTE_CA_R16_intra
	R4
	RP-191193
	Ericsson

	800160
	      Core part: Rel-16 LTE intra-band CA for x CC DL/y CC UL including contiguous and non-contiguous spectrum (x>=y)
	LTE_CA_R16_intra-Core
	R4
	RP-190157
	Ericsson

	800260
	      Perf. part: Rel-16 LTE intra-band CA for x CC DL/y CC UL including contiguous and non-contiguous spectrum (x>=y)
	LTE_CA_R16_intra-Perf
	R4
	RP-190157
	Ericsson

	800061
	   Rel-16 LTE inter-band CA for 2 bands DL with 1 band UL
	LTE_CA_R16_2BDL_1BUL
	R4
	RP-191085
	Qualcomm

	800161
	      Core part: Rel-16 LTE inter-band CA for 2 bands DL with 1 band UL
	LTE_CA_R16_2BDL_1BUL-Core
	R4
	RP-191085
	Qualcomm

	800261
	      Perf. part: Rel-16 LTE inter-band CA for 2 bands DL with 1 band UL
	LTE_CA_R16_2BDL_1BUL-Perf
	R4
	RP-191085
	Qualcomm

	800062
	   Rel-16 LTE inter-band CA for 3 bands DL with 1 band UL
	LTE_CA_R16_3BDL_1BUL
	R4
	RP-191120
	Huawei

	800162
	      Core part: Rel-16 LTE inter-band CA for 3 bands DL with 1 band UL
	LTE_CA_R16_3BDL_1BUL-Core
	R4
	RP-191120
	Huawei

	800262
	      Perf. part: Rel-16 LTE inter-band CA for 3 bands DL with 1 band UL
	LTE_CA_R16_3BDL_1BUL-Perf
	R4
	RP-191120
	Huawei

	800063
	   Rel-16 LTE inter-band CA for x bands DL (x=4, 5) with 1 band UL
	LTE_CA_R16_xBDL_1BUL
	R4
	RP-190906
	Nokia

	800163
	      Core part: Rel-16 LTE inter-band CA for x bands DL (x=4, 5) with 1 band UL
	LTE_CA_R16_xBDL_1BUL-Core
	R4
	RP-190138
	Nokia

	800263
	      Perf. part: Rel-16 LTE inter-band CA for x bands DL (x=4, 5) with 1 band UL
	LTE_CA_R16_xBDL_1BUL-Perf
	R4
	RP-190138
	Nokia

	800064
	   Rel-16 LTE inter-band CA for 2 bands DL with 2 band UL
	LTE_CA_R16_2BDL_2BUL
	R4
	RP-190377
	Huawei

	800164
	      Core part: Rel-16 LTE inter-band CA for 2 bands DL with 2 band UL
	LTE_CA_R16_2BDL_2BUL-Core
	R4
	RP-190377
	Huawei

	800264
	      Perf. part: Rel-16 LTE inter-band CA for 2 bands DL with 2 band UL
	LTE_CA_R16_2BDL_2BUL-Perf
	R4
	RP-190377
	Huawei

	800065
	   Rel-16 LTE inter-band CA for x bands DL (x= 3, 4, 5) with 2 band UL
	LTE_CA_R16_xBDL_2BUL
	R4
	RP-190946
	LG Electronics

	800165
	      Core part: Rel-16 LTE inter-band CA for x bands DL (x= 3, 4, 5) with 2 band UL
	LTE_CA_R16_xBDL_2BUL-Core
	R4
	RP-190150
	LG Electronics

	800265
	      Perf. part: Rel-16 LTE inter-band CA for x bands DL (x= 3, 4, 5) with 2 band UL
	LTE_CA_R16_xBDL_2BUL-Perf
	R4
	RP-190150
	LG Electronics

	810061
	   UE Conformance Test Aspects – Rel-16 LTE CA configurations
	LTE_CA_R16-UEConTest
	R5
	RP-182648
	Ericsson

	830076
	LTE-based 5G terrestrial broadcast
	LTE_terr_bcast
	R1
	RP-190732
	Qualcomm

	800091
	   Study on LTE-based 5G terrestrial broadcast
	FS_LTE_terr_bcast
	R1
	RP-181342
	Qualcomm

	830176
	   Core part: LTE-based 5G terrestrial broadcast
	LTE_terr_bcast-Core
	R1
	RP-190732
	Qualcomm

	830276
	   Perf. part: LTE-based 5G terrestrial broadcast
	LTE_terr_bcast-Perf
	R4
	RP-190732
	Qualcomm

	830094
	Power class 2 UE for LTE bands 31 and 72
	LTE_PC2_B31_B72
	R4
	RP-191285
	Nokia

	830194
	   Core part: Power class 2 UE for LTE bands 31 and 72
	LTE_PC2_B31_B72-Core
	R4
	RP-190665
	Nokia

	830294
	   Perf. part: Power class 2 UE for LTE bands 31 and 72
	LTE_PC2_B31_B72-Perf
	R4
	RP-190665
	Nokia

	800056
	Additional LTE bands
	 
	R4 
	 
	 Ericsson

	800075
	   Additional LTE bands for UE category M1 and/or NB1 in Rel-16
	LTE_bands_R16_M1_NB1
	R4
	RP-190332
	Ericsson

	800175
	      Core part: Additional LTE bands for UE category M1 and/or NB1 in Rel-16
	LTE_bands_R16_M1_NB1-Core
	R4
	RP-190332
	Ericsson

	800275
	      Perf. part: Additional LTE bands for UE category M1 and/or NB1 in Rel-16
	LTE_bands_R16_M1_NB1-Perf
	R4
	RP-190332
	Ericsson

	800076
	   Additional LTE bands for UE category M2 and/or NB2 in Rel-16
	LTE_bands_R16_M2_NB2
	R4
	RP-190333
	Ericsson

	800176
	      Core part: Additional LTE bands for UE category M2 and/or NB2 in Rel-16
	LTE_bands_R16_M2_NB2-Core
	R4
	RP-190333
	Ericsson

	800079
	Further performance enhancement for LTE in high speed scenario
	LTE_high_speed_enh2
	R4
	RP-181482
	NTT DOCOMO

	800179
	   Core part: Further performance enhancement for LTE in high speed scenario
	LTE_high_speed_enh2-Core
	R4
	RP-181482
	NTT DOCOMO

	800279
	   Perf. part: Further performance enhancement for LTE in high speed scenario
	LTE_high_speed_enh2-Perf
	R4
	RP-181482
	NTT DOCOMO

	800082
	Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
	NR_CLI_RIM
	R1
	RP-191546
	LG Electronics

	800182
	   Core part: Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
	NR_CLI_RIM-Core
	R1
	RP-190700
	LG Electronics

	800282
	   Perf. part: Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
	NR_CLI_RIM-Perf
	R4
	RP-190700
	LG Electronics

	800086
	DL MIMO efficiency enhancements for LTE
	LTE_DL_MIMO_EE
	R1
	RP-182901
	Huawei

	800186
	   Core part: DL MIMO efficiency enhancements for LTE
	LTE_DL_MIMO_EE-Core
	R1
	RP-182901
	Huawei

	800286
	   Perf. part: DL MIMO efficiency enhancements for LTE
	LTE_DL_MIMO_EE-Perf
	R4
	RP-182901
	Huawei

	820071
	Transfer of Iuant interface specifications from 25-series to 37-series
	Iuant_transfer
	R3
	RP-190160
	Huawei

	820171
	   Core part: Transfer of Iuant interface specifications from 25-series to 37-series
	Iuant_transfer-Core
	R3
	RP-190160
	Huawei

	820072
	Direct data forwarding between NG-RAN and E-UTRAN nodes for inter-system mobility
	Direct_data_fw_NR
	R3
	RP-182886
	Ericsson

	820172
	   Core part: Direct data forwarding between NG-RAN and E-UTRAN nodes for inter-system mobility
	Direct_data_fw_NR-Core
	R3
	RP-182886
	Ericsson

	800089
	Even further mobility enhancement in E-UTRAN
	LTE_feMob
	R2
	RP-190921
	China Telecom

	800189
	   Core part: Even further mobility enhancement in E-UTRAN
	LTE_feMob-Core
	R2
	RP-190272
	China Telecom

	800289
	   Perf. part: Even further mobility enhancement in E-UTRAN
	LTE_feMob-Perf
	R4
	RP-190272
	China Telecom

	820078
	410 - 430 MHz E-UTRA FDD Band(s) for LTE PPDR and PMR/PAMR in Europe
	LTE410_Europe_PPDR
	R4
	RP-191287
	Nokia

	820178
	   Core part: 410 - 430 MHz E-UTRA FDD Band(s) for LTE PPDR and PMR/PAMR in Europe
	LTE410_Europe_PPDR-Core
	R4
	RP-182898
	Nokia

	820278
	   Perf. part: 410 - 430 MHz E-UTRA FDD Band(s) for LTE PPDR and PMR/PAMR in Europe
	LTE410_Europe_PPDR-Perf
	R4
	RP-182898
	Nokia

	0
	All other Release 16 Features
	-
	 
	-
	-

	830086
	Introduction of GSM, UTRA, E-UTRA and NR capability set(s) (CS(s)) to the multi-standard radio (MSR) specifications
	MSR_GSM_UTRA_LTE_NR
	R4
	RP-190642
	Ericsson

	830186
	   Core part: Introduction of GSM, UTRA, E-UTRA and NR capability set(s) (CS(s)) to the multi-standard radio (MSR) specifications
	MSR_GSM_UTRA_LTE_NR-Core
	R4
	RP-190642
	Ericsson

	830286
	   Perf. part: Introduction of GSM, UTRA, E-UTRA and NR capability set(s) (CS(s)) to the multi-standard radio (MSR) specifications
	MSR_GSM_UTRA_LTE_NR-Perf
	R4
	RP-190642
	Ericsson

	840066
	Volume Based Charging Aspects for VoLTE
	VBCLTE
	S5
	SP-180813
	Chen, Ai, China Mobile

	810021
	   Stage 2 of VBCLTE
	VBCLTE
	S5
	SP-180813
	Chen, Ai, China Mobile

	840012
	   CT aspects of VBCLTE
	VBCLTE
	ct
	CP-191110
	Huang Zhenning (China Mobile) 

	840067
	      CT1 aspects of VBCLTE
	VBCLTE
	C1
	CP-191110
	Huang Zhenning (China Mobile) 

	840068
	      CT3 aspects of VBCLTE
	VBCLTE
	C3
	CP-191110
	Huang Zhenning (China Mobile) 

	790003
	Enhancements to IMS for new real time communication services
	enIMS
	S1
	SP-180137
	China Mobile, Hui Cai 

	820028
	Enhancement of 5G PCC related services 
	en5GPccSer
	C3
	CP-183246
	Xiaoyun Zhou, Huawei 

	810023
	Energy efficiency of 5G
	EE_5G
	S5
	SP-180819
	CORNILY, Jean-Michel, ORANGE

	820039
	Signalling Improvements for Network Efficiency in 5GS 
	SINE_5G
	C1
	CP-190142
	Shu, Lin 

	790001
	New Services and Markets Technology Enablers – Phase 2 
	SMARTER_Ph2
	S1
	SP-180589
	Li, Alice, Vodafone

	780055
	5G Voice Service Continuity 
	5GVSC
	S1
	SP-171077
	Qun Wei, China Unicom

	790015
	Security Assurance Specification for 5G 
	SCAS_5G
	S3
	SP-180689
	Marcus Wong, Huawei Technologies 

	840069
	5GS Transfer of Policies for Background Data Transfer
	xBDT
	S2
	SP-180509
	Takeshi　Usui KDDI 

	800030
	   Stage 2 of xBDT
	xBDT
	S2
	SP-180509
	Takeshi　Usui KDDI 

	840014
	   CT aspects of xBDT
	xBDT
	ct
	CP-191113
	Yan Xiaojian, ZTE 

	840070
	      CT1 aspects of xBDT
	xBDT
	C1
	CP-191113
	Yan Xiaojian, ZTE 

	840071
	      CT3 aspects of xBDT
	xBDT
	C3
	CP-191113
	Yan Xiaojian, ZTE 

	770020
	Service Interactivity
	SerInter
	S4
	SP-170796
	Lo, Charles, Qualcomm

	770024
	EVS Codec Extension for Immersive Voice and Audio Services
	IVAS_Codec
	S4
	SP-170611
	Gibbs, Jon, Huawei Technologies Co Ltd

	800002
	Alternative EVS implementation using updated fixed-point basic operators
	Alt_FX_EVS
	S4
	SP-180286
	Pawate, Raj, Cadence Design Systems Inc

	800046
	Shared Data Handling on Nudm and Nudr
	Shared_Data
	C4
	CP-181136
	Wiehe, Ulrich, Nokia

	800009
	Policy delivery to UE for background data transfer
	PDBDT
	S1
	SP-180324
	Takatsugu Kito, KDDI

	790004
	QoS Monitoring 
	QoS_MON
	S1
	SP-180141
	Amar Deol 

	800005
	Inter-RAT Mobility requirements for real time service
	MOBRT
	S1
	SP-180592
	Yang Xu, Oppo

	760058
	Management of QoE measurement collection
	QOED
	S5
	SP-181069
	Petersen, Robert, Ericsson

	760059
	Study on network policy management for mobile networks based on NFV scenarios
	FS_NETPOL
	S5
	SP-170593
	China Mobile Jinglei Liu 

	810025
	Network policy management for mobile networks based on NFV scenarios
	NETPOL
	S5
	SP-180821
	China Mobile Hao Zhang 

	810027
	Intent driven management service for mobile network
	IDMS_MN
	S5
	SP-180899
	Zou Lan, Huawei 

	810024
	OAM aspects of LTE and WLAN integration
	OAM_LTE_WLAN
	S5
	SP-180820
	Yizhi Yao, Intel Corporation 

	810026
	Methodology for 5G management specifications
	METHOGY
	S5
	SP-180822
	Groenendijk, Jan, Ericsson

	820030
	Nchf Online and Offline charging services 
	OFSBI_CH
	S5
	SP-181066
	Zhu Lei, Huawei

	820031
	Charging Enhancement of 5GC interworking with EPC 
	5GIEPC_CH
	S5
	SP-181067
	Chen Shan, Huawei 

	820032
	NRM enhancements 
	eNRM
	S5
	SP-190140
	Jing Ping, Nokia 

	820033
	Network Exposure Charging in 5G System Architecture 
	5GS_Ph1_NEFCH
	S5
	SP-181070
	Tornkvist, Robert, Ericsson 

	820034
	Charging AMF in 5G System Architecture Phase 1 
	5GS_Ph1_AMFCH
	S5
	SP-181071
	Gardella, Maryse, Nokia 

	820035
	Discovery of management services in 5G 
	5GDMS
	S5
	SP-181072
	Attila Horvat, Huawei Technologies Sweden AB 

	820036
	Trace Management in the context of Services Based Management Architecture 
	TM_SBMA
	S5
	SP-181073
	Andrianov, Anatoly, Nokia 

	820005
	Lawful Interception Rel-16 
	LI16
	S3LI
	SP-181210
	Alex Leadbeater, BT 

	820038
	IMS Stage-3 IETF Protocol Alignment 
	IMSProtoc16
	C1
	CP-183084
	Leis, Peter, Nokia 

	820041
	Stage-3 5GS NAS protocol development 
	5GProtoc16
	C1
	CP-183087
	Sedlacek, Ivo, Ericsson 

	820049
	   Stage-3 5GS NAS protocol development general aspects
	5GProtoc16
	C1
	CP-183087
	Sedlacek, Ivo, Ericsson 

	820050
	   Stage-3 5GS NAS protocol development for support for non-3GPP accesses
	5GProtoc16-non3GPP
	C1
	CP-183087
	Sedlacek, Ivo, Ericsson 

	820042
	Stage-3 SAE Protocol Development for Rel16
	SAES16
	C1
	CP-183088
	Aghili, Behrouz, InterDigital Communications

	820046
	   Stage-3 SAE Protocol Development for Rel16 general aspects
	SAES16
	C1
	CP-183088
	Aghili, Behrouz, InterDigital Communications

	820047
	   Stage-3 SAE Protocol Development for Rel16 for CS Fallback in EPS
	SAES16-CSFB
	C1
	CP-183088
	Aghili, Behrouz, InterDigital Communications

	820048
	   Stage-3 SAE Protocol Development Rel16 for support for non-3GPP accesses
	SAES16-non3GPP
	C1
	CP-183088
	Aghili, Behrouz, InterDigital Communications

	840017
	Reliable Data Service Serialization Indication 
	RDSSI
	S2
	SP-190446
	Starsinic, Michael, Convida Wireless LLC 

	840018
	S6b Optional for ePDG connected to 5GS 
	5GS_S6b_Optional
	S2
	SP-190447
	Irfan Ali, Cisco 

	840002
	Service Based Interface Protocol Improvements 
	SBIProtoc16
	ct
	CP-191060
	Yue Song, China Mobile 

	840052
	   CT3 aspects of SBIProtoc16
	SBIProtoc16
	C3
	CP-191060
	Yue Song, China Mobile 

	840053
	   CT4 aspects of SBIProtoc16
	SBIProtoc16
	C4
	CP-191060
	Yue Song, China Mobile 

	840008
	Withdrawal of TS 24.323 from Rel-11, Rel-12, Rel-13 
	ISAT-MO-WITHDRAW
	C1
	CP-191151
	Dawes, Peter, Vodafone 

	840051
	Lawful Interception Report Rel-16 
	LIR16
	S3LI
	SP-190342
	Nag Rao, Nokia 

	770050
	(Small) Technical Enhancements and Improvements for Rel-16
	TEI16
	 
	 
	 

	800100
	   (IETF) The Transport Layer Security (TLS) Protocol Version 1.3 (RFC 8446)
	TEI16
	S3-IETF
	 
	 



[bookmark: _Toc35353652]Annex A1:
Template for contributing
Editor's note: To contribute to this document, please copy-paste the following template into a document to be submitted to the TSG plenary as "Work Item Summary". This will be further endorsed by the plenary.
Each summary is expected to be one page long maximum. 
The target audience of this document are readers inside and outside the 3GPP community. Contributions should be written as to be understandable by non-specialist. 
The summary should reflect the actual outcome of the Feature - and not the initial intentions. 

---
Summary based on the input provided by [company name] in [tdoc numbed].
	Unique_ID
	Name
	Acronym
	WG
	WID
	WI_rapporteur_name

	AABBCC
	Title here
	XXX
	e.g. S4
	xP-19XXXX
	Firstname Familyname, Company



1	Introduction
<guidance:
- summarize in one to a few sentences what was achieved by this WI and how: what problems it solves, what new functionality it adds, etc.;
- remember that only what ended up in the specs is of interest;
- clarify what is the relation of this WI to other WIs (e.g. is this an enhancement of a former WI? Is there a related WI?) and what was the status before this WI

2	Description
<guidance: 
- Explain here in a couple of paragraphs the main impacts on the system, mostly: the new and/or impacted entities, and the big lines of the system's behaviour;
- remember that only what ended up in the specs shall be covered here;
- this it not intended to be a copy and paste from the specifications, the WID or status report;
- the reader shall understand how the key functionalities are working without running too far into details;
- use figures, tables, references to illlustrate and  facilitate the understanding;
- remember that you do not write the WI summary for people who contributed to this WI so make sure that you use terminology and abbreviations that can be understood by any engineer or make sure you explain them;
- When the usual Stage 1/Stage 2/Stage 3 process is not followed -and in particular if a full stage is missing- explain why.
- make the following test: give this summary to a colleague who was not at all involved in this topic and let this colleague explain in her/his own words how your WI works after reading the summary>

3	References
<guidance: It is recommended to add some references where the interested reader can find further documentation, e.g.
- new/impacted TRs and TSs (if any)
- last status report (if any)
- main CRs 
NOTE: Please provide references that can be found easily, e.g. indicating Tdoc numbers.>
 [X] TS XX.XXX, Spec title

[bookmark: historyclause][bookmark: _Toc35353653]
Annex B:
Process to get further information
[bookmark: _Toc35353654]B.1	General
Since the present document is limited to provide an overview of each Feature, this chapter explains how to get additional information, in particular how to retrieve all the Specifications (TSs) and Reports (TRs) as well as all the CRs which relate to a given Work Item.
The Unique Identifier (UID) is the key to get additional information on a given Work Item. It can be found in the table located just below the clause's header. The table has the following format:
Table B-1: table format
	Unique Identifier (UID)
	Name
	Acronym
	Outline Level (1=Feature, 2=Building Block, 3=Work Task)
	Responsible Working Group
	Work Item Description



For readability reasons, the table headers are omitted in the continuation of the present document.
For instance, for the "Mission Critical Push to Talk over LTE Realignment", the table has to be understood as:
Table B-2: Example of table at the introduction of each Feature
	Unique Identifier (UID)
	Name
	Acronym
	Outline Level 
	Responsible Working Group
	Work Item Description

	700029
	Mission Critical Push to Talk over LTE Realignment 
	MCImp-MCPTTR
	2
	S1
	SP-150821



Thus, the UID for this Work Item is 700029.
Two methods are now possible to retrieve more information on a given feature: the "Step by step method" and the "Direct method". The "direct method" is faster but implies to know the hierarchical structure of the Work Items. The "step by step method" is slower but is easier to use, in particular when the hierarchical structure is unknown.
For instance, for retrieving all the CRs that relate to "Enhancements for Mission Critical Push To Talk", the search has to be done on UID 740022 but also potentially on its children Work Items (UID 720056, 740023 and 740024).
Table B-3: Example of a hierarchical structure and its consequences on the search procedure
	740022
	Enhancements for Mission Critical Push To Talk
	MCImp-eMCPTT
	
	SP-160490

	720056
	Stage 2 of Enhancements for Mission Critical Push To Talk
	MCImp-eMCPTT
	S6
	SP-160490

	740023
	Stage 3 of Enhancements for Mission Critical Push To Talk
	MCImp-eMCPTT-CT
	CT
	CP-160824

	740024
	CT1 aspects of Enhancements for Mission Critical Push To Talk
	MCImp-eMCPTT-CT
	C1
	CP-160824



These two methods are described in the following clauses.
[bookmark: _Toc35353655]B.2	Direct method
The links below lead to the pages containing respectively all the Specifications and all the Change Requests (CRs) linked to a given Feature:
https://portal.3gpp.org/Specifications.aspx?q=1&WiUid=[UID]
https://portal.3gpp.org/ChangeRequests.aspx?q=1&workitem=[UID]
where "[UID]" has to be preplaced by the UID value.
Using the example provided in the table 4.1-3, the specification linked to "Stage 2 of Enhancements for Mission Critical Push To Talk" can be found in:
https://portal.3gpp.org/Specifications.aspx?q=1&WiUid=720056
And all the related Change Requests are listed in:
https://portal.3gpp.org/ChangeRequests.aspx?q=1&workitem=720056
[bookmark: _Toc35353656]B.3	Step by step method
This method is to be used when the hierarchical structure is not known or when the "direct method" above does not show the expected results.
In this case, the 3GPP Ultimate web site has to be used:
https://portal.3gpp.org
As a preliminary step, it is essential that the "Customized Selection" is set to "All TSGs" (otherwise, a filter would be applied).
[image: ]
Figure B.3-1: Selecting "All TSGs" in "Customized Selection" as to remove any potential filter on the Search
Then select the "Work Plan" tab (upper red arrow in the figure below).
[image: ]
Figure B.3-2: Using the 3GU Portal to retrieve more information on a given Feature
Then the search might be performed by either typing the Acronym (as shown by the left red arrow on the figure above, using the example "MCPTT"), or by the name or UID (right box) then by clicking on the "Search" button. Watch the "Granularity (Level)" field, which is a filter to return only the Items which level is specified here.
In the results, the icon depicting some binoculars has to be hit (lower right red arrow on the figure above).
This will lead to the page shown in the figure below:
[image: ]
Figure B.3-3: Window resulting from a "Search"
On this window, the "Related" tab has to be clicked, as pointed by the red arrow in the figure above. This will lead to the window depicted in the figure below.
[image: ]
Figure B.3-4: "Related" tab in a Work Item search, with links to all related Specifications and Change Requests
The two links pointed by the red arrows in the figure above lead to the pages containing respectively all the Specifications and all the Change Requests (CRs) linked to this Feature.
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Change history
	[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	2019-09
	TSG#85
	
	
	
	
	Initital draft, call for contributions
	0.1.0

	2019-12
	TSG#86
	
	
	
	
	Inputs received:
RP-190144	: Transfer of Iuant interface specifications from 25-series to 37-series
RP-191816	Introduction of GSM, UTRA, E-UTRA and NR capability set(s) (CS(s)) to the multi-standard radio (MSR) specifications
RP-192162	Direct data forwarding between NG-RAN and E-UTRAN nodes for inter-system mobility
SP-190855	Charging Enhancement of 5GC 
interworking with EPC
SP-190865	Coverage and Handoff Enhancements for Multimedia

SP-191223	WI summary for 5G_eLCS	CATT
SP-191229	Work Item Summary for RDSSI	Convida Wireless LLC
SP-191247	Summary for work item 'Service Interactivity'	Qualcomm Incorporated
SP-191252	Summary for work item 'OAM aspects of LTE and WLAN integration'	Intel
SP-191277	Summary for WI Volume Based Charging Aspects for VoLTE	China Mobile
SP-191328	Summary for work item 'EVS Float Conformance for Non Bit-exact	EVS_FCNBE Rapporteur (Intel)
	0.2.0

	2020-01
	SA1#89
	
	
	
	
	Inputs received from RAN#86:

RP-192721	Summary for WI: Further performance enhancement for LTE in high speed scenario	DOCOMO Communications Lab.
RP-192964	Summary for WI:eNB(s) Architecture Evolution for E-UTRAN and NG-RAN	China Unicom

	0.3.0

	2020-xx
	SA1#90
	
	
	
	
	Inputs received from SA#86:
SP-191223	WI summary for 5G_eLCS	CATT
(SP-191229	Work Item Summary for RDSSI	Convida Wireless LLC-> replaced by SP-200057)
SP-191247	Summary for work item 'Service Interactivity'	Qualcomm Incorporated
SP-191252	Summary for work item 'OAM aspects of LTE and WLAN integration'	Intel
SP-191277	Summary for WI Volume Based Charging Aspects for VoLTE	China Mobile
SP-191328	Summary for work item 'EVS Float Conformance for Non Bit-exact	EVS_FCNBE Rapporteur (Intel)

Inputs received from TSG#87e:

RP-200087	Work Item Summary for 2-step RACH	ZTE Corporation
RP-200112	Work Item Summary for Dual Connectivity (EN-DC) with 3 bands DL  and 3  bands UL	ZTE Corporation
RP-200152	Summary for WI: Single Radio Voice Call Continuity from 5G to 3G	China Unicom
RP-200170	Work Item Summary for inter-band CA/DC for 2 bands DL with up to 2 bands UL	ZTE Corporation
RP-200173	Work Item Summary for inter-band CA/DC for 3 bands DL with 2 bands UL	ZTE Corporation
RP-200214	Work Item Summary for High power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band)	CMCC

SP-200034	Summary for work item 'RTCP Verification for Real-Time Services'	Ericsson LM
SP-200036	Summary for work item "Media Handling Extensions for 5G Conversational Services” (5G_MEDIA_MTSI_ext)	Intel (Rapporteur)
SP-200057	Work Item Summary for RDSSI	Convida Wireless LLC
SP-200058	Work Item Summary for Rel-16 eV2XARC	LG Electronics
SP-200124	Work Item Summary for ATSSS	ZTE Wistron Telecom AB
SP-200125	Work Item Summary for eNS	ZTE Wistron Telecom AB
SP-200126	Work Item Summary for Rel-16 V2XIMP	LG Electronics France
SP-200128	Summary for work item "VR QoE Metrics"	Ericsson LM=> NOT INCLUDED, SAID TO BE REL-17 in the Work Plan
SP-200129	Work Item Summary for 5G_SRVCC	China Unicom
SP-200131	Work Item Summary for User Identities and Authentication	Deutsche Telekom AG
SP-200217	Work Item Summary for Business Role Models for Network Slicing	Nokia

CP-200143	Work Item Summary for Shared Data Handling on Nudm and Nudr	Nokia, Nokia Shanghai Bell
	0.4.0



List of missing inputs:
	UID
	Name
	Acronym
	WG 
	WID
	Rapporteur

	830098
	Enhancement of URLLC support in the 5G Core network
	5G-URLLC
	S2
	SP-181122
	Hui Ni, Huawei

	830074
	Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)
	NR-L1enh-URLLC
	R1
	RP-191584
	Huawei

	830080
	Support of NR Industrial Internet of Things (IoT)
	NR-IIOT
	R2
	RP-191561
	Nokia

	830042
	5GS Enhanced support of Vertical and LAN Services
	Vertical-LAN
	S2
	SP-181120
	Devaki Chandramouli, Nokia

	820027
	Service Enabler Architecture Layer for Verticals
	SEAL
	S6
	SP-181141
	Basavaraj (Basu) Pattan, Samsung

	820067
	NR-based access to unlicensed spectrum
	NR-unlic
	R1
	RP-191575
	Qualcomm

	800006
	LAN support in 5G
	5GLAN
	S1
	SP-180593
	Jose Almodovar, KPN

	830043
	Cellular IoT support and evolution for the 5G System
	5G-CIoT
	S2
	SP-181118
	 Sebastian Speicher

	800083
	Additional MTC enhancements for LTE
	LTE-eMTC5
	R1
	RP-191356
	Ericsson

	800084
	Additional enhancements for NB-IoT
	NB-IOTenh3
	R1
	RP-191576
	Huawei

	810050
	5G message service
	5GMSG
	S1
	SP-180772
	 Zheng, Jianping, China Mobile

	840074
	Application layer support for V2X services 
	V2XAPP
	S6
	SP-180898
	Niranth Amogh, Huawei Tel.India

	830078
	5G V2X with NR sidelink
	5G-V2X-NRSL
	R1
	RP-190984
	LG Electronics

	800049
	   Stage 1 of 5G_HYPOS
	5G-HYPOS
	S1
	SP-180329
	Ries, Lionel, ESA

	830077
	NR positioning support
	NR-pos
	R1
	RP-191156
	Intel

	840054
	Optimisations on UE radio capability signalling
	RACS
	S2
	RP-191460
	Haris Zisimopoulos 

	830079
	Optimisations on UE radio capability signalling – NR/E-UTRA Aspects
	RACS-RAN
	R2
	RP-190657
	MediaTek

	800048
	   Stage 1 of 5GSAT
	5GSAT
	S1
	SP-180326
	MICHEL, Cyril, Thales

	830047
	Enablers for Network Automation for 5G 
	eNA
	S2
	SP-181123
	Xiaobo Wu, Huawei Technologies 

	830050
	Wireless and Wireline Convergence for the 5G system architecture
	5WWC
	 
	SP-181117
	Marco Spini, Huawei Technologies 

	810004
	MCData File Distribution support over xMB
	MC-XMB
	S4
	SP-180665
	Thiénot Cédric, Expway

	800053
	MBMS APIs for Mission Critical Services
	MBMSAPI-MCS
	S6
	SP-180380
	Ling Zhang, TD Tech Ltd.

	840013
	Enhancement of 3GPP Northbound APIs 
	eNAPIs
	C3
	CP-191233
	Yali Yan, Huawei 

	800019
	Enhanced Mission Critical System Migration and Interconnection
	eMCSMI
	S6
	SP-180379
	Chater-Lea, David; Motorola Solutions

	800021
	   Enhanced Mission Critical Communication Interworking with Land Mobile Radio Systems
	eMCCI
	S6
	SP-180680
	Monnes, Peter, Harris Corporation

	800016
	Stage 3 for MC Communication Interworking with Land Mobile Radio Systems
	MCCI-CT
	C1
	CP-190203
	Monnes, Peter, Harris Corporation

	820040
	Mission Critical system migration and interconnection 
	MCSMI-CT
	C1
	CP-190143
	Dom Lazara, Motorola Solutions 

	800032
	Mission Critical Services Security Enhancements
	MCXSec
	S3
	SP-180596
	Woodward, Tim, Motorola Solutions, Inc

	780003
	Enhancements of Public Warning System 
	ePWS
	 
	SP-170998
	Hyounhee Koo, SyncTechno Inc. 

	760054
	Mobile Communication System for Railways 2
	MONASTERY2
	 
	SP-170451
	Merkel, Juergen, Nokia

	840092
	NR support for high speed train scenario
	NR-HST
	R4
	RP-191512
	CMCC

	800011
	Maritime Communication Services over 3GPP System
	MARCOM
	S1
	SP-180594
	Hyounhee Koo, SyncTechno Inc

	800008
	Enhancement of LTE for Efficient delivery of Streaming Service
	eLSTR
	S1
	SP-180322
	Xia, Xu, China Telecom

	800001
	Enhancements to Framework for Live Uplink Streaming
	E-FLUS
	S4
	SP-180285
	Lo, Charles, Qualcomm

	810003
	Coverage and Handoff Enhancements for Multimedia 
	CHEM
	S4
	SP-180664
	Nikolai Leung

	820002
	Media streaming architecture 
	5GMSA
	S4
	SP-180984
	Frédéric GABIN 

	800003
	Addition of HLG HDR to TV Video Profiles
	HLG-HDR
	S4
	SP-180287
	Paul Szucs, Sony Europe Limited

	810044
	Multi-device and multi-identity
	MuD
	S1
	SP-180315
	Peter Bleckert, Ericsson 

	810031
	Enhancement of performance assurance for 5G networks including network slicing
	5G-SLICE-ePA
	S5
	SP-190247
	Xiaowei Sun (China Mobile)

	760003
	Provision of Access to Restricted Local Operator Services by Unauthenticated UEs
	PARLOS
	 
	SP-170449
	Covell, Betsy Nokia

	820043
	Enhancing Topology of SMF and UPF in 5G Networks
	ETSUN
	 
	SP-181116
	 Laurent Thiebaut (Nokia)

	820045
	Enhancements to the Service-Based 5G System Architecture
	5G-eSBA
	S2
	SP-181125
	 

	840062
	SBA aspects of enhanced IMS to 5GC integration
	eIMS5G-SBA
	S2
	SP-190181
	T-Mobile USA, Christopher Joul

	830081
	Private Network Support for NG-RAN
	NG-RAN-PRN
	R3
	RP-190729
	China Telecom

	810039
	Media Handling Aspects of RAN Delay Budget Reporting in MTSI
	E2E-DELAY
	S4
	SP-180662
	Oyman, Ozgur, Company: Intel

	830069
	Enhancements for Common API Framework for 3GPP Northbound APIs 
	eCAPIF
	 
	SP-181137
	Basavaraj Pattan, Samsung

	790019
	Usage of CAPIF for xMB API
	CAPIF4xMB
	S4
	SP-180031
	Thorsten Lohmar, Ericsson LM 

	840065
	User data interworking, Coexistence and Migration
	UDICOM
	S2
	SP-190182
	Alessio Casati, Nokia

	830075
	UE Power Saving in NR
	NR-UE-pow-sav
	R1
	RP-191607
	CATT

	820070
	Integrated access and backhaul for NR
	NR-IAB
	 
	RP-191558
	Qualcomm

	800072
	Band combinations for SA NR supplementary uplink (SUL), NSA NR SUL, NSA NR SUL with UL sharing from the UE perspective (ULSUP)
	NR-SUL-combos-R16
	R4
	RP-191126
	Huawei

	831000
	New bands for New Radio
	 
	R4
	
	Dish Network

	831001
	New Radio Band-related topics
	 
	R4
	
	Nokia

	800085
	Enhancements on MIMO for NR
	NR-eMIMO
	R1
	RP-182863
	Samsung

	800087
	NR mobility enhancements
	NR-Mob-enh
	R2
	RP-190489
	Intel

	840091
	SON (Self-Organising Networks) and MDT (Minimization of Drive Tests) support for NR
	NR-SON-MDT
	R3
	RP-191594
	CMCC

	840093
	RRM requirement for CSI-RS based L3 measurement in NR
	NR-CSIRS-L3meas
	R4
	RP-191580
	CATT

	840094
	NR performance requirement enhancement
	NR-perf-enh
	R4
	RP-191587
	China Telecom

	840095
	NR RRM enhancement
	NR-RRM-enh
	R4
	RP-191601
	Intel

	840096
	Rel-16 NR inter-band Carrier Aggregation for 4 bands DL with 1 band UL
	NR-CA-R16-4BDL-1BUL
	R4
	RP-191196
	Ericsson

	840098
	Addition of wider channel bandwidth in NR band n1
	NR-n1-BW
	R4
	RP-191595
	Ericsson

	840099
	Addition of channel bandwidths in Band n77 and n78
	NR-n77-n78-BW
	R4
	RP-191606
	Huawei

	841001
	Introduction of NR FDD bands with variable duplex and corresponding framework
	NR-FDD-bands-varduplex
	R4
	RP-191567
	Huawei

	841002
	Common RF requirement configured output power for EN-DC with 3 uplink CC and 2 different bands (2CC LTE, 1CC NR FR1)
	DC-Pcmax-3UL-CC
	R4
	RP-191604
	Huawei

	800088
	LTE-NR & NR-NR Dual Connectivity and NR Carrier Aggregation enhancements
	LTE-NR-DC-CA-enh
	R2
	RP-191600
	Ericsson

	790054
	eNB(s) Architecture Evolution for E-UTRAN and NG-RAN
	LTE-NR-arch-evo
	R3
	RP-180531
	China Unicom

	820080
	LTE/NR spectrum sharing in Band 41/n41 frequency range
	NR-n41-LTE-41-coex
	R4
	RP-191588
	KDDI

	800078
	29 dBm UE Power Class for LTE band 41 and NR Band n41
	LTE-NR-B41-Bn41-PC29dBm
	R4
	RP-190502
	Sprint

	800058
	Dual Connectivity (EN-DC) 
	 
	 R4
	 
	 Ericsson

	800059
	LTE intra-band Carrier Aggregation (CA)
	 
	R4 
	 
	 Qualcomm

	830076
	LTE-based 5G terrestrial broadcast
	LTE-terr-bcast
	R1
	RP-190732
	Qualcomm

	830094
	Power class 2 UE for LTE bands 31 and 72
	LTE-PC2-B31-B72
	R4
	RP-191285
	Nokia

	800056
	Additional LTE bands
	 
	R4 
	 
	 Ericsson

	800079
	Further performance enhancement for LTE in high speed scenario
	LTE-high-speed-enh2
	R4
	RP-181482
	NTT DOCOMO

	800082
	Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
	NR-CLI-RIM
	R1
	RP-191546
	LG Electronics

	800086
	DL MIMO efficiency enhancements for LTE
	LTE-DL-MIMO-EE
	R1
	RP-182901
	Huawei

	820071
	Transfer of Iuant interface specifications from 25-series to 37-series
	Iuant-transfer
	R3
	RP-190160
	Huawei

	820072
	Direct data forwarding between NG-RAN and E-UTRAN nodes for inter-system mobility
	Direct-data-fw-NR
	R3
	RP-182886
	Ericsson

	800089
	Even further mobility enhancement in E-UTRAN
	LTE-feMob
	R2
	RP-190921
	China Telecom

	830086
	Introduction of GSM, UTRA, E-UTRA and NR capability set(s) (CS(s)) to the multi-standard radio (MSR) specifications
	MSR-GSM-UTRA-LTE-NR
	R4
	RP-190642
	Ericsson

	790003
	Enhancements to IMS for new real time communication services
	enIMS
	S1
	SP-180137
	China Mobile, Hui Cai 

	820028
	Enhancement of 5G PCC related services 
	en5GPccSer
	C3
	CP-183246
	Xiaoyun Zhou, Huawei 

	820039
	Signalling Improvements for Network Efficiency in 5GS 
	SINE-5G
	C1
	CP-190142
	Shu, Lin 

	790001
	New Services and Markets Technology Enablers – Phase 2 
	SMARTER-Ph2
	S1
	SP-180589
	Li, Alice, Vodafone

	780055
	5G Voice Service Continuity 
	5GVSC
	S1
	SP-171077
	Qun Wei, China Unicom

	790015
	Security Assurance Specification for 5G 
	SCAS-5G
	S3
	SP-180689
	Marcus Wong, Huawei Technologies 

	840069
	5GS Transfer of Policies for Background Data Transfer
	xBDT
	S2
	SP-180509
	Takeshi　Usui KDDI 

	770024
	EVS Codec Extension for Immersive Voice and Audio Services
	IVAS-Codec
	S4
	SP-170611
	Gibbs, Jon, Huawei Technologies Co Ltd

	800002
	Alternative EVS implementation using updated fixed-point basic operators
	Alt-FX-EVS
	S4
	SP-180286
	Pawate, Raj, Cadence Design Systems Inc

	800009
	Policy delivery to UE for background data transfer
	PDBDT
	S1
	SP-180324
	Takatsugu Kito, KDDI

	790004
	QoS Monitoring 
	QoS-MON
	S1
	SP-180141
	Amar Deol 

	800005
	Inter-RAT Mobility requirements for real time service
	MOBRT
	S1
	SP-180592
	Yang Xu, Oppo

	760058
	Management of QoE measurement collection
	QOED
	S5
	SP-181069
	Petersen, Robert, Ericsson

	810025
	Network policy management for mobile networks based on NFV scenarios
	NETPOL
	S5
	SP-180821
	China Mobile Hao Zhang 

	810027
	Intent driven management service for mobile network
	IDMS-MN
	S5
	SP-180899
	Zou Lan, Huawei 

	810026
	Methodology for 5G management specifications
	METHOGY
	S5
	SP-180822
	Groenendijk, Jan, Ericsson

	820030
	Nchf Online and Offline charging services 
	OFSBI-CH
	S5
	SP-181066
	Zhu Lei, Huawei

	820031
	Charging Enhancement of 5GC interworking with EPC 
	5GIEPC-CH
	S5
	SP-181067
	Chen Shan, Huawei 

	820032
	NRM enhancements 
	eNRM
	S5
	SP-190140
	Jing Ping, Nokia 

	820033
	Network Exposure Charging in 5G System Architecture 
	5GS-Ph1-NEFCH
	S5
	SP-181070
	Tornkvist, Robert, Ericsson 

	820034
	Charging AMF in 5G System Architecture Phase 1 
	5GS-Ph1-AMFCH
	S5
	SP-181071
	Gardella, Maryse, Nokia 

	820035
	Discovery of management services in 5G 
	5GDMS
	S5
	SP-181072
	Attila Horvat, Huawei Technologies Sweden AB 

	820036
	Trace Management in the context of Services Based Management Architecture 
	TM-SBMA
	S5
	SP-181073
	Andrianov, Anatoly, Nokia 

	820041
	Stage-3 5GS NAS protocol development 
	5GProtoc16
	C1
	CP-183087
	Sedlacek, Ivo, Ericsson 

	840018
	S6b Optional for ePDG connected to 5GS 
	5GS-S6b-Optional
	S2
	SP-190447
	Irfan Ali, Cisco 

	840002
	Service Based Interface Protocol Improvements 
	SBIProtoc16
	ct
	CP-191060
	Yue Song, China Mobile 



I notice two items from SA6 are missing in your list 1) enh2MCPTT 2) eMCData2.
For MBMSAPI_MCS, Ling Zhang has changed affiliation to CATT.
Suresh
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