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9.1.2
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: NR sidelink multi-hop relay
Acronym: NR_SL_relay_enh2
Unique identifier: TBD
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
	



or:

	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-19
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

	900007
	Proximity based Services in 5GS
	Rel-17 Stage 2 5G_ProSe work item.

	970016
	Proximity-based Services in 5GS Phase 2
	Rel-18 Stage 2 5G_ProSe_Ph2 work item.

	1020066
	Study on System Enhancement for Proximity-based Services in 5GS - Phase 3
	Rel-19 Stage 2 5G_ProSe_Ph3 study item

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

	911105
	NR Sidelink Relay
	Rel-17 RAN work Item (NR_SL_relay)

	941002
	NR sidelink relay enhancements
	Rel-18 RAN work item on NR sidelink relay enhancements


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

3
Justification

3GPP RAN completed a work item “NR Sidelink Relay” in Rel-17 and a work item “NR sidelink relay enhancements” in Rel-18 in order to cover the enhancements and solutions necessary to support the UE-to-network Relay coverage extension which consider a wide range of V2X, Public Safety and commercial applications and services. The 5GS has been also enhanced to support Proximity Services in Rel-17 and Rel-18 as specified in TS 23.304, based on the service requirements defined in TS 22.278, TS 22.261 and TS 22.115.

However, single hop U2N relays that have been developed in Rel-17 and Rel-18 have limited applicability because of the range limitation of a single hop sidelink relay. Thus, additional sidelink relay enhancements are needed to support some remaining (and new) requirements for Proximity Services captured in TS 22.278 and TS 22.261, e.g. multi-hop support for UE-to-Network Relay. 

A study item for ProSe phase 3 has been approved in SA in order to investigate further 5G system enhancements to support Proximity Services in Rel-19. RAN-side enhancements for sidelink relay, particularly multi-hop Layer-2 UE-to-Network relay, is necessary in accordance with the SA work. 

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 support multi-hop Layer-2 UE-to-Network relay for a single indirect path via SL relay UEs based on Rel-17/18 SL relay functionalities [RAN2, RAN3]

1. Specify mechanisms to support up to two additional hops relays on top of Rel-17 U2N relay. The work starts with one additional hop relay (i.e., remote UE -> first relay UE -> last relay UE -> gNB) until RAN#107 and further check will be made in RAN#107 if it can be easily extended to two additional hops relays (i.e., remote UE -> first relay UE -> second relay UE -> last relay UE -> gNB). A necessary criterion for the specified mechanisms is easy extensibility to support two additional hop relays for the work done until RAN#107 and to be forward compatible for future extensions for additional relays.
A. Relay discovery and (re)selection [RAN2]

B. Signalling support for relay UEs and remote UE authorization if SA2 concludes it is needed [RAN3]

C. Impact on SRAP and QoS handling for multi-hop [RAN2]

D. Control plane procedures [RAN2, RAN3]

2. Specify the following intra-gNB service continuity scenarios for multi-hop U2N relay based on Rel-17/18 procedures (for remote UE):

First Priority:

A. Intra-gNB multi-hop indirect to direct path switching using existing framework
B. Intra-gNB multi-hop indirect to single-hop indirect path switching using existing framework
Second Priority in order of importance:

C. Intra-gNB direct to multi-hop indirect path switching

D. Intra-gNB single-hop indirect to multi-hop indirect path switching
The scenarios C and D are limited to path switching to a target indirect path consisting of the last relay UE in “direct” RRC Connected mode and all the other intermediate relay(s) in “indirect” RRC Connected mode to the same cell.
E. 
NOTE: The current existing measurement framework and existing data forwarding mechanism should be reused. 
4.2
Objective of Performance part WI

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

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
	109
	Core part

	38.304
	NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state
	109
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	109
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	109
	Core Part

	38.322
	NR; Radio Link Control (RLC) protocol specification
	109
	Core Part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	109
	Core part

	38.401
	NG-RAN; Architecture description
	109
	Core part

	38.413
	NG-RAN; NG Application Protocol (NGAP)
	109
	Core part

	38.423
	NG-RAN; Xn application protocol (XnAP)
	109
	Core part

	38.351
	NR; Sidelink Adaptation layer Protocol
	109
	Core part

	38.323
	NR;

Packet Data Convergence Protocol (PDCP) specification
	109
	Core part

	38.470
	NG-RAN; F1 general aspects and principles
	109
	Core Part

	38.473
	NG-RAN;

F1 application protocol (F1AP)
	109
	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)
Youngdae Lee

Company:
LG Electronics Inc.
Email: youngdae.lee@lge.com
Martino Freda
Company:
InterDigital Communications
Email: martino.freda@interdigital.com
7
Work item leadership

Primary WG: RAN2
Secondary WG: RAN3
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
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	Supporting IM name

	LG Electronics

	FirstNet

	NIST

	SyncTechno Inc.

	Softil

	Netherlands Police

	InterDigital

	CATT

	AT&T

	Verizon

	A.S.T.R.I.D. SA/NV

	OPPO

	Continental Automotive

	Erillisverkot

	Motorola Solution

	UK Home Office

	Nkom

	Apple

	MediaTek Inc.

	Ericsson

	NEC

	Xiaomi

	Vivo

	III

	Sharp

	Spreadtrum

	Kyocera

	

	

	

	

	

	

	

	

	

	

	

	

	


