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8.6.2
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Enhanced NR Sidelink Relay 
Acronym: NR_SL_eRelay 
Unique identifier: 
{A number to be provided by MCC at the plenary} 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-18 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	X


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 





	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	800015
	Network Controlled Interactive Service
	Related SA1 work on determine service requirements for commercial use cases, e.g. interactive services. (FS_NCIS)

	830033
	Study on System enhancement for Proximity based Services in 5GS
	Related SA2 work on identifying and evaluating architecture enhancements of 5G System design needed to support proximity based services. (FS_5G_ProSe)

	880005
	Study on Security Aspects of Enhancement for Proximity Based Services in 5GS
	SA3 study item, which studies ProSe security aspects (FS_5G_ProSe_Sec)

	900030
	Proximity based Service in 5GS
	Work Item in SA2 (5G_ProSe)

	860038
	Study on NR Sidelink relay
	Study Item in RAN2 (FS_NR_SL_relay)

	911105
	NR Sidelink Relay
	Work Item in RAN (NR_SL_relay)

	910018
	CT aspects of proximity based service in 5GS
	Work Item in CT (5G_ProSe)

	890018
	Study on charging aspects of Proximity-based Services in 5GS
	Study Item in SA5 (FS_5G_Prose_CH)


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

3
Justification

3GPP RAN approved a study item “Study on NR Sidelink Relay” in Rel-17 in order to cover the enhancements and solutions necessary to support the UE-to-network Relay and UE-to-UE Relay coverage extension, considering wider range of including V2X, Public Safety and commercial applications and services. The study outcome was documented in 3GPP TR 38.836, and it contains potential technical solutions for the sidelink relay with a conclusion that both Layer-2 based Relay architecture and Layer-3 based Relay architecture are feasible and a recommendation for their normative work. However, the follow-up Rel-17 work item “NR Sidelink Relay” included only limited features due to the lack of time. In particular, it supports only UE-to-Network relay and its service continuity solution is limited to intra-gNB direct-to-indirect and indirect-to-direct path switching in Layer-2 relay. 
A study item for ProSe phase 2 is approved in SA in order to investigate further 5G system enhancements to support Proximity Services in Rel-18. RAN-side enhancements for sidelink relay is necessary in accordance with the SA work. 
For better support of the use cases requiring sidelink relay, further enhancements are necessary in order to introduce the potential solutions identified during the Rel-17 study item. To be specific, support of UE-to-UE relay is essential for the sidelink coverage extension without relying on the use of uplink and downlink. Service continuity enhancements in UE-to-Network relay are also necessary in order to cover the mobility scenarios not supported in the Rel-17 WI. 
In addition, support of multi-path with relay, where a remote UE is connected to network via direct and indirect paths, has a potential to improve the reliability/robustness as well as throughput, so it needs to be considered as an enhancement area in Rel-18. This multi-path relay solution can also be utilized to for UE aggregation where a UE is connected to the network via direct path and via another UE using a non-standardized UE-UE interconnection. UE aggregation aims to provide applications requiring high UL bitrates on 5G terminals, in cases when normal UEs are too limited by UL UE transmission power to achieve required bitrate, especially at the edge of a cell. Additionally, UE aggregation can improve the reliability, stability and reduce delay of services as well, that is, if the channel condition of a terminal is deteriorating, another terminal can be used to make up for the traffic performance unsteadiness caused by channel condition variation.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify solutions that are needed to enhance NR Sidelink Relay for the V2X, public safety and commercial use cases.
1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]

ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]

iii. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.
2. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)

D. Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)

Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.
3. Study the benefit and potential solutions for multi-path support to enhance reliability and throughput (e.g., by switching among or utilizing the multiple paths simultaneously) in the following scenarios [RAN2, RAN3]:
A. A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal), where the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2).
Note 3A: Study on the benefit and potential solutions are to be completed in RAN#98 which will decide whether/how to start the normative work.
Note 3B: UE-to-Network relay in scenario 1 reuses the Rel-17 solution as the baseline. 
4. Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17 [RAN2]
Note 4A: This objective is to be checked in RAN#95e.
5. Specify RRM core requirements for relay discovery and (re)selection in UE-to-UE relay [RAN4]
This work will not consider specific enhancement for sidelink relay support of functionality specified in Rel-18 sidelink enhancements.  If Rel-18 sidelink enhancements can be operated in relay without any special handling, they can be used in relaying operations.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Define RRM performance requirements for relay discovery and (re)selection in UE-to-UE relay [RAN4]
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	



	

	
	

	

	



NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.300
	NR; NR and NG-RAN Overall Description; Stage 2
	102
	Core part

	38.304
	NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state
	102
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	102
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	102
	Core Part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	102
	Core part

	38.401
	NG-RAN; Architecture description
	102
	Core part

	38.413
	NG-RAN; NG Application Protocol (NGAP)
	102
	Core part

	38.423
	NG-RAN; Xn application protocol (XnAP)
	102
	Core part

	38.133
	NR; Requirements for support of radio resource management -Core
	102
	Core part

	38.351
	NR; Sidelink Adaptation layer Protocol
	102
	Core part

	38.133
	NR; Requirements for support of radio resource management -Performance
	104
	Performance part 

	38.323
	NR;

Packet Data Convergence Protocol (PDCP) specification
	102
	Core part

	38.473
	NG-RAN;

F1 application protocol (F1AP)
	102
	Core part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)


Giwon Park 
Company:
LG Electronics
Email: giwon.park@lge.com
7
Work item leadership

Primary WG: RAN2
Secondary WG: RAN3, RAN4
8
Aspects that involve other WGs
SA2/CT1 have to capture impacts of NR Sidelink Relay on Discovery/PC5-S and CN. 

SA3 has to capture impacts of NR Sidelink Relay on security related part.
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members

	Supporting IM name

	Apple

	CAICT

	CATT

	China Telecom

	China Unicom

	Continental Automotive

	Ericsson

	Fraunhofer HHI

	Fraunhofer IIS

	Fujitsu

	Futurewei

	H3C

	InterDigital

	International Union of the Railways

	LG Electronics

	MediaTek Inc.

	NEC

	Nokia

	Nokia Shanghai Bell

	OPPO

	Philips

	Qualcomm Inc.

	Robert Bosch GmbH

	Sanechips

	SHARP

	SONY

	vivo

	ZTE Corporation


