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[bookmark: _Ref488331639]Introduction
In Rel-18 email discussion “[RAN94e-R18Prep-12] Sidelink Relay Enhancements”, the scope of R18 SL relay was discussed, and the output include a draft WI (RP-212712), suggesting 4 bullets as WI objectives
· U2U Relay
· Service Continuity
· Multi-path Relay
· [SL DRX for relay]
[bookmark: _Ref178064866]This paper is to discuss the left issues on R18 enhancement of NR sidelink relay.
Discussion
1.1 Objective-1: U2U Relay
During the discussion in [RAN94e-R18Prep-12], one issue about U2U relay is whether there is any additional UP impact besides adaptation layer design and QoS. 
· If the thinking is on impact of resource allocation mode, which seems more for QoS (although has been ruled out by R17 SI (TR 38.836), rigorously it depends on final conclusion by SA2);
· Or if the intention is to cover the impact on other layers (e.g., MAC) due to the adaptation layer, which can be reflected by “Impacted existing TS/TR” table;
So, before clarification on the concrete UP impact besides adapation layer and QoS, it seems safer to open the door to an unclear objective.
[bookmark: _Toc88638924][bookmark: _Toc89071442]No need for additional bullet for UP impact besides the bullets on adaptation layer and QoS.
The other issue is on G-cast U2U Relay. In R17, Study work (in R2 and S2) on U2U Relay focused on unicast scenario only. So, if this direction is preferred for R18 package, study work is needed in both R2 and S2 before normative work.
In R18, to start the work, technically, fully reusing the procedure of U-cast U2U Relay for G-cast U2U is not straightforward, considering, e.g., 
· There is no CP procedure for GC in AS / NAS layer, and 
· The discovery message design has to be tailored to adapt with G-cast session.
More importantly, so far, the G-cast U2U relay is not on the table of SA2 SID yet, meaning some coordination would be needed anyway between RAN2 and SA2 eventually.
Given the uncertainty above, it is suggested to handle it with a secondary priority, and check the feasibility when the TU allocation is clarified in RAN#94.
[bookmark: _Toc88638925][bookmark: _Toc89071443]Have a separate bullet for GC-based U2U study with a secondary priority, and then check the feasibility to include this bullet considering the allocated TU (at both RAN2 and SA2 sides).

1.2 Objective-2: Service-continuity of U2N Relay
The key issue is on Scenario-D. 
D: Inter-gNB indirect-to-indirect path switching (i.e., “UE1 <-> relay UE A <-> gNB X” to “UE1 <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.
In our understanding, scenario-D has no major additional effort on top of Scenario-A/B/C, which can be secured with Note-2A, so there is no reason to exclude/down-prioritize it compared to Scenario-A/B/C artificially.
[bookmark: _Toc88638926][bookmark: _Toc89071444]Keep the Scenario-D bullet, together with Note-2A.

1.3 Objective-3: Multi-path U2N Relay
Firstly, L3 U2N relay has supported multi-path connection (NAS level) since LTE, i.e., no need for study or normative work to support multi-path L3 Relay, so the work can focus on L2 U2N relay. Otherwise, the proponents need to clarify what is the target work for L3 Relay.
Secondly, for L2 U2U Relay, there is no doubt on the motivation / feasibility of L2 multi-path U2N relay, so the work on normative phase should not dependent on the output of study phase, i.e., Note-3A is not needed.
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.
So, it is suggested to clarify the scope of multi-path Relay, and have a full planning for the whole R18 including normative work.
[bookmark: _Toc88638927][bookmark: _Toc89071445]Include normative work for multi-path U2N relay (on L2 relay only) into the WID besides study phase, and remove Note-3A.

1.4 Objective-4: DRX
Based on the discussion in WG, obviously, the interest on relay-specific DRX optimization is mainly on U2N Relay but not on U2U relay. And in more details: R2#116 has clearly concluded on the support of SL DRX for L3 U2N relay since R17, so no need for the work on L3 U2N Relay. 
Agreements on SL-DRX for ProSe: 
1:	RAN2 confirms Rel-17 SL-DRX design can be reused for relay-related ProSe communication in layer-3 relay without additional specific solution discussion/specification effort.
2:	Keep RAN2 previous agreement (prioritize the non-relay case without consideration of relay specific optimization in Rel-17) but we’re not going to make any conclusion if L2 relay-related ProSe communication is supported or not in Rel-17 now.
3:	RAN2 confirms Rel-17 SL-DRX design can be reused for L3 relay-related ProSe discovery without additional specific solution discussion/specification effort (by applying SL default-DRX configuration). No conclusion if L2 relay-related ProSe discovery is supported or not in Rel-17 now. RAN2 does not specify any restriction now.
The reason for the less-clear conclusion for L2 Relay is the view in RAN2 WG is divergent, yet anyway R2 will not specify restriction on the applicability of SL-DRX for L2 U2N relay, so proponent can already configure / implement it since R17, while the opponent may want to do something additionally to optimize the performance. 
In R18, this bullet is included in the latest version of both RAN WID and SA SID, so some coordination is needed.
Considering the different view on this issue, it is suggested to treat with a secondary priority, and the feasibility is to be checked when the TU allocation is clarified at RAN#94.
[bookmark: _Toc88638928][bookmark: _Toc89071446]Limit the bullet of “SL DRX for SL Relay” to L2 U2N Relay, treat it with a secondary priority, and then check the feasibility to include this bullet considering the allocated TU (at both RAN2 and SA2 sides).
After all the proposals above, the revision is provided in Annex.
[bookmark: _Toc89071447]Use the revised version of WID in Annex as the baseline for discussion in RAN#94.
Conclusion
Proposal 1	No need for additional bullet for UP impact besides the bullets on adaptation layer and QoS.
Proposal 2	Have a separate bullet for GC-based U2U study with a secondary priority, and then check the feasibility to include this bullet considering the allocated TU (at both RAN2 and SA2 sides).
Proposal 3	Keep the Scenario-D bullet, together with Note-2A.
Proposal 4	Include normative work for multi-path U2N relay (on L2 relay only) into the WID besides study phase, and remove Note-3A.
Proposal 5	Limit the bullet of “SL DRX for SL Relay” to L2 U2N Relay, treat it with a secondary priority, and then check the feasibility to include this bullet considering the allocated TU (at both RAN2 and SA2 sides).
Proposal 6	Use the revised version of WID in Annex as the baseline for discussion in RAN#94.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]
Reference
[1] RP-212712	New WI: Enhanced NR Sidelink Relay

Annex: Revision of WID on R18 NR sidelink Relay 

3GPP TSG RAN Meeting #94e	RP-21xxxx
Electronic Meeting, Dec. 6 - 17, 2021	

Source:	OPPO
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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 
[bookmark: _Hlk24657802][bookmark: _Hlk24657936]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 Item refers to the related, earlier Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 Work Item is presented or e.g. the related Study Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. List previous Work Items of earlier releases if relevant.}
{This section is mandatory to be filled out by the rapporteur.} 
{Not applicable for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	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. => This part needs to be checked at RAN#94e]
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 relay, where a remote UE is connected 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. [Another enhancement is to support sidelink DRX introduced in Rel-17 for power saving in sidelink relay operations. => This part needs to be checked at RAN#94e.]
 
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 [and groupcast] [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. [Relay and remote UE authorization [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 and the relay (re)selection criterion is the same in uncast and groupcast.]
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., “UE 1 <-> relay UE A <-> gNB X” to “UE 1 <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “UE 1 <-> gNB X” to “UE 1 <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “UE 1 <-> relay UE A <-> gNB X” to “UE 1 <-> relay UE B <-> gNB X”)
D. Inter-gNB indirect-to-indirect path switching (i.e., “UE1 <-> relay UE A <-> gNB X” to “UE1 <-> 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 potentialand specify solutions for multi-path support in Layer-2 [and Layer-3] UE-to-Network relay to enhance reliability and throughput in the following scenario [RAN2]:
A. A UE is connected to the same gNB using one direct path and one indirect path, where the UE uses PC5 interface to connect to the indirect path.
B. A UE is connected to the same gNB using one direct path and one indirect path, where the UE uses non-specified ideal interface to connect to the indirect path.
 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.
4. [Support of SL DRX for L2 sidelink UE-to-Network relay operation if not done in Rel-17] [RAN2]
[Note 4A: This work is handled with a secondary priority. ]
[Note 4B: 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 4A4C: This objective is to be checked in RAN#94e.]
5. [Study mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE(s) -> destination UE(s)) for groupcast] [RAN2, RAN3].
A. [Common part for Layer-2 and Layer-3 relay to be prioritized]
i. [Relay discovery and (re)selection [RAN2]]
ii. [Relay and remote UE authorization [RAN3]]
B. [Layer-2 relay specific part]
i. [UE-to-UE relay adaptation layer design [RAN2]]
ii. [QoS handling if needed [RAN2]]
[Note 5A: This work is handled with a secondary priority. ]
[Note 5B: 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 5C: This objective is to be checked in RAN#94e by coordination with SA2.]



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

	{Possible values:
"TS" or 
"Internal TR" or 
"External TR". See Note 1}
	{E.g. 
"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 
"TSG#87"}
	{E.g. 
"TSG#89"}
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
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

	{E.g. "22.281"}
	{Possible values: 
- either free text (e.g. “CS aspects to be removed") 
- or “Specification to be withdrawn”}
	{E.g. "TSG#89"}
	{Free text}


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)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).} 
{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. Secondary Rapporteur(s) are possible for specific secondary task(s)}.
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
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 
	Supporting IM name
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