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1	Introduction
The revised WID on NR sidelink relay enhancements, RP-221262 include the following objective:
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].
0. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
0. Relay discovery and (re)selection [RAN2, RAN4]
0. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
This contribution discusses RAN2 aspects of SL U2U relays common to both L2 and L3 SL U2U relays.
2	Discussion
2.1	Scope, requirement, or working assumption for Rel-18
NR SL relays including SL U2U relays are targeted for the V2X, public safety and commercial use cases, as stated in the objective of the WID RP-221262 and copied above. Hence, it is important to clarify the following aspects, related to scope, requirement, or working assumption for Rel-18.
· The need to support indirect sidelink discovery (SD) with SL U2U relays: a source UE needs to discover a destination UE which is not in direct SL proximity of the source UE via one or more U2U Relay UEs.
· The need to support service continuity for unicast between a source UE and a destination UE via SL U2U relay(s): this includes possible path switch from direct to indirect via a selected U2U Relay UE, from indirect to direct, or from indirect to indirect via a reselected U2U Relay UE. It is noted that SL U2U relays may be used for providing SL range or coverage extension and SL RLF recovery; or enhancing QoS and energy efficiency for the source UE and the destination UE.
Proposal 1: RAN2 check and confirm with SA2 on supporting the above aspects:
a)	indirect sidelink discovery, and
b)	service continuity including path switch from direct to indirect, indirect to direct or indirect to indirect. 
(See LS TP in Annex)
2.2	SL U2U relay discovery
In SL U2N relays, U2N Relay UE is always associated with a serving gNB beforehand. Thus, it is enough that a Remote UE discovers a U2N Relay UE as in direct SD using either Model A or Model B. In SL U2U relays, U2U Relay UE may have no prior knowledge or association with either the source UE or the destination UE. Hence, there may be a need for coordination on the fly between the source UE, the destination UE and the U2U Relay UE in order to reassure that a U2U Relay UE candidate can reach both the source UE and the destination UE in U2U relay discovery (RD).
SA2 has so far considered a number of options related to SL U2U RD, as documented in TR 23.700-33. In one example, the source UE may issue a RD solicitation to look for U2U Relay UE candidates that may reach the destination UE, as requested by the source UE in the RD solicitation. This implies that SL U2U RD is initiated by the source UE using Model B. U2U Relay UEs in proximity of the source UE, upon receiving the RD solicitation from the source UE, may further perform SD towards the destination UE by, e.g., initiating a SD solicitation using Model B. The destination UE, upon receiving the SD solicitation from individual U2U Relay UE may respond to the individual U2U Relay UE. The individual U2U Relay UE in turn may respond to the source UE and become a U2U Relay UE candidate for the source UE. This example, however, assumes that no association between the U2U Relay UE candidate and either the source UE or the destination UE is established beforehand. In another example, it is considered that U2U Relay UE may announce a list of destination UEs that can be reached by the announcing U2U Relay UE based on using Model A. The source UE may then discover the announcing U2U Relay UE and determine whether the intended destination UE is in the list of destination UEs provided by the announcing U2U Relay UE or not. In case the determined outcome is positive, the announcing U2U Relay UE is considered as a U2U Relay UE candidate for the source UE. This example, however, assumes that association of the announcing U2U Relay UE with the list of destination UEs is established beforehand and that the source UE is restricted to the list of destination UEs provided by the announcing U2U Relay UE.
Proposal 2: RAN2 should study the coordination among the source UE, the destination UE and the U2U Relay UE(s) in U2U relay discovery for L2 and L3 SL U2U based on SA2 outcome.
In SL U2N relays, both U2N Remote UE and U2N Relay UE need to meet certain radio conditions over Uu, such as DL RSRP of Remote UE below a threshold and DL RSRP of Relay UE above a threshold, beforehand. In SL U2U relays, it is so far rather open if any radio conditions need to be specified for UE acting as either the source UE, the destination UE, or the U2U Relay UE. The condition that the source UE and the destination UE are not in sufficient direct SL communication range from one to another or SL channel condition between them is below a threshold may be considered. This condition may be flexible, considering that SL U2U relays may be used for enhancing power efficiency for the source UE and the destination UE. It can be observed from the examples described above that in the first example there may be no obvious radio condition for or towards U2U Relay UE needed. In the second example, radio condition over SL between the announcing U2U Relay UE and individual destination UE in the list may be considered.
Proposal 3: RAN2 should study radio conditions needed for the source UE, the destination UE, and the U2U Relay UE in SL U2U relays, considering that SL U2U relays may be used for enhancing power efficiency for the source UE and/or the destination UE.
It is further observed from the examples described above that the higher the number of U2U Relay UE candidates the higher the signalling overhead and associated latency are for the overall indirect SD and SL U2U RD procedures between the source UE, the destination UE and the U2U Relay UEs. This is especially costly for the destination UE if the destination UE has to respond to SD solicitations from a number of U2U Relay UE candidates individually or to announce itself to U2U Relay UEs periodically all the time. 
The above issue may be eliminated by allowing the destination UE to respond to the earliest SD solicitation received from U2U Relay UE candidates using SL groupcast or broadcast or to announce itself (e.g., by starting Model B discovery) upon the need of SL U2U RD in coordination with the source UE and, consequently, U2U Relay UEs. This can be realized based on configuration information provided along the SL U2U RD procedure for example. It is noted that the source UE and the destination UE may need to provide ID information of the source UE and the destination UE to U2U Relay UEs so that U2U Relay UEs may be able to identify and validate them in SL U2U RD. In this regard, L2 IDs of the source UE and the destination UE may be provided in the configuration information.
Proposal 4: RAN2 should study the use of sidelink discovery Model A and Model B in coordination between the source UE, the destination UE, and the U2U Relay UEs for SL U2U relay discovery, taking into account the support of service continuity between the source UE and the destination UE.
Proposal 5: RAN2 should study the use of L2 IDs of the source UE and the destination UE for fast identification of the source UE and the destination UE at U2U Relay UEs in SL U2U relay discovery. 
Then due to distributed nature of SL U2U relays and uses thereof, SL traffic of SL U2U RD may be high and therefore rather power- and resource-consuming in general, even in case UEs acting as U2U Relay UEs or destination UEs do not announce themselves for SD periodically all the time.
Proposal 6: RAN2 should study whether a dedicated resource pool configured for SL U2U relay discovery and SL U2U relay based indirect sidelink discovery is needed.
2.3	SL U2U relay (re)selection
SL U2U relay (re)selection is expected for SL connection establishment or reestablishment between the source UE and the destination UE via a (re)selected U2U Relay UE. The SL connection establishment is triggered by the source UE. The SL connection reestablishment in the context of service continuity may be triggered by either the source UE, the destination UE, or the current serving U2U Relay UE. It is noted that the SL U2U relay reselection for SL connection reestablishment may be considered as an indirect-to-indirect path switch. However, it is open whether the source UE and the destination UE is in charge of the SL U2U relay (re)selection decision. This may also depend on how SL U2U RD is coordinated and performed between the source UE and the destination UE. For examples, some solution in TR 23.700-33 suggests that SL U2U RD may be integrated into indirect unicast SL connection establishment procedure initiated by the source UE and the destination UE may select the U2U Relay UE. In other solution in in TR 23.700-33, the source UE may discover and select the U2U Relay UE that announces or indicates to the source UE that the destination UE can be reached. 
Proposal 7: RAN2 should consider whether the source UE or the destination UE is in charge of SL U2U relay (re)selection, i.e., making the (re)selection decision and selecting the U2U Relay UE among candidates.
Proposal 8: RAN2 should study the coordination among the source UE, the destination UE, and the U2U Relay UEs for SL U2U relay (re)selection, considering support of service continuity between the source UE and the relay UE.
2.3.1	Path switch with SL U2U relay
In addition to support for SL U2U relay reselection which can be seen as an indirect-to-indirect path switch, direct-to-indirect and indirect-to-direct path switches should also be considered for a service continuity support between the source UE and the destination UE, as for the remote UE in SL U2N relay. 
For path switch from direct path to indirect path, U2U relay discovery and selection need to be triggered by either the source UE or destination UE while communicating over the direct path. The triggers at the source UE or at the destination UE may be based on monitoring and measurement of SCI or HARQ feedback over the direct SL connection between the source UE and the destination UE for examples. However, it is important to keep the latency due to U2U relay discovery and selection as low as possible for the path switch, especially when data traffic between the source UE and the destination UE is delay sensitive and having high priority.
For path switch from indirect path to direct path, triggers for the path switch need to be facilitated or, that is, the source UE and the destination UE need to be enabled to probe one another over SL for direct reachability while communicating over the indirect path. One option with minimized standardization impact is to configure the source UE and the destination UE to transmit some SL message such as SL discovery announcement to one another periodically while communicating over the indirect path.
Proposal 9: RAN2 should study support for direct-to-indirect and indirect-to-direct path switches with SL U2U relay between the source UE and the destination UE.
3	Conclusion
This contribution has made the following proposals:
Proposal 1: RAN2 check and confirm with SA2 on supporting the above aspects:
a)	indirect sidelink discovery, and
b)	service continuity including path switch from direct to indirect, indirect to direct or indirect to indirect. 
(See LS TP in Annex)
Proposal 2: RAN2 should study the coordination among the source UE, the destination UE and the U2U Relay UE(s) in U2U relay discovery for L2 and L3 SL U2U based on SA2 outcome.
Proposal 3: RAN2 should study radio conditions needed for the source UE, the destination UE, and the U2U Relay UE in SL U2U relays, considering that SL U2U relays may be used for enhancing power efficiency for the source UE and/or the destination UE.
Proposal 4: RAN2 should study the use of sidelink discovery Model A and Model B in coordination between the source UE, the destination UE, and the U2U Relay UEs for SL U2U relay discovery, taking into account the support of service continuity between the source UE and the destination UE.
Proposal 5: RAN2 should study the use of L2 IDs of the source UE and the destination UE for fast identification of the source UE and the destination UE at U2U Relay UEs in SL U2U relay discovery. 
Proposal 6: RAN2 should study whether a dedicated resource pool configured for SL U2U relay discovery and SL U2U relay based indirect sidelink discovery is needed.
Proposal 7: RAN2 should consider whether the source UE or the destination UE is in charge of SL U2U relay (re)selection, i.e., making the (re)selection decision and selecting the U2U Relay UE among candidates.
Proposal 8: RAN2 should study the coordination among the source UE, the destination UE, and the U2U Relay UEs for SL U2U relay (re)selection, considering support of service continuity between the source UE and the relay UE.
Proposal 9: RAN2 should study support for direct-to-indirect and indirect-to-direct path switches with SL U2U relay between the source UE and the destination UE.
Annex A		Draft LS to SA2
3GPP TSG-RAN WG2 Meeting #119 Electronic	DRAFT R2-220xxxx
10 – 21 October 2022

Title:	[DRAFT] Reply LS on Slice list and priority information for cell reselection
Response to:	
Release:	Release 18
Work Item:	NR_SL_relay_enh-Core

Source:	Nokia [TSG RAN WG2]
To:	SA WG2
Cc:	

Contact Person:
Name:	György Wolfner
E-mail Address:	gyorgy<dot>wolfner<at>nokia<dot>com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	none


1. Overall Description:
RAN2 has discussed the scope of the Rel-18 NR sidelink relay enhancements work item approved in RP-221262. As some aspects of the work item requires SA2 specifications, RAN2 would like to ask confirmation from SA2 that the following scenarios are in the scope of the Rel-18 work:
1) The support of indirect sidelink discovery (SD) with SL U2U relays (a source UE discovers a destination UE which is not in direct SL proximity of the source UE via one or more U2U Relay UEs).
2) 	The support of service continuity for unicast traffic between a source UE and a destination UE via SL U2U relay(s) including the path switch from direct to indirect via a selected U2U Relay UE, from indirect to direct, or from indirect to indirect via a reselected U2U Relay UE.

2. Actions:
To SA2 group.
ACTION: 	RAN2 requests SA2 to provide confirmation that items listed above are in the scope of Rel-18 NR sidelink relay enhancements work item.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#120	from 2022-11-14	to 2022-11-18		Canada




