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1 Introduction
	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.


In Rel-18, UE-to-UE relay is included in the WID, where according to the guidance of the meeting agenda, we will first be focused on relay discovery and reselection. Therefore, in this contribution, we will trigger the corresponding discussion.
2 Discussion
2.1 Relay Discovery
2.1.1 Radio Bearer Configuration
In Rel-17 NR sidelink relay discussion, for discovery message transmission in UE to network relay, it has been agreed that the new SL-SRB4 can be used, for which the parameters will be fixed and defined as SCCH configuration, also the priority of sidelink discovery message is fixed as 1 in the spec. In addition, there is no need of ciphering and integrity protection in PDCP layer for the discovery message. 
When it comes to NR sidelink UE-to-UE relay, there is no reason spotted to divate from legacy design, so the same principle can be reused for the radio bearer configuration of the discovery message transmission. That is, to reuse the SL-SRB4 for UE-to-UE relay discovery message transmission, and all of the parameters can be fixed and defined as SCCH configuration. Also there is no need of ciphering and integrity protection in PDCP layer for the discovery message.
[bookmark: _Toc110266830][bookmark: _Toc110266903][bookmark: _Toc110266920][bookmark: _Toc110266937][bookmark: _Toc110266950][bookmark: _Toc110266963][bookmark: _Toc110932997][bookmark: _Toc110266831][bookmark: _Toc110266904][bookmark: _Toc110266921]Reuse SL-SRB4 for UE-to-UE relay discovery message transmission. 
2.1.2 Resource pool configuration
In Rel-17, the dedicated discovery resource pool is introduced to support discovery message transmission, besides the usage of shared resource pool. Whether the dedicated resource pool configured is up to network configuration. On the other hand, when UE performs discovery message transmission, it can select either dedicated resource pool (if configured) or shared resource pool (if dedicated pool not configured); Or when UE performs relay data transmission, it can only select shared resource pool. In addition, the PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design, including resource allocation design.
When it comes Rel-18, the similar principle shall be reused. Firstly, to reuse the Rel-17 dedicated discovery resource pool for discovery message transmission in UE-to-UE relay scenario. Secondly, to reuse the same resource pool selection principle as it is in Rel-17. Thirdly, to reuse the Rel-16 legacy resource pool design as PHY layer parameters and design.
[bookmark: _Toc110414190][bookmark: _Toc110932998]Reuse the Rel-17 dedicated/shared discovery resource pool configuration and corresponding pool selection principle for UE-to-UE relay discovery.

In Rel-17, RAN2 agreed that 
Relay UE and remote UE (IC) in RRC CONNECTED can use the discovery configuration provided via dedicated signalling if available.
Relay UE and remote UE (IC) in RRC IDLE or RRC INACTIVE shall use the discovery configuration provided via SIB if available.
L2 relay UE will always use the discovery configuration provided by gNB (either via SIB or dedicated signalling).
RAN2 confirm the SI conclusion that for L2 remote UE which is out-of-coverage and is neither in RRC_CONNECTED nor RRC_IDLE/INACTIVE, it can rely on pre-configuration.
RAN2 confirm the SI conclusion that for L3 remote UE which is out-of-coverage and is neither in RRC_CONNECTED nor RRC_IDLE/INACTIVE, it should follow pre-configuration.
RAN2 agree that for L2 remote UE which is out-of-coverage but connected to network via a relay UE (i.e., either in RRC CONNECTED or RRC IDLE/INACTIVE), it should follow network configuration, i.e., SIB or dedicated signalling, if available.
RAN2 agree that for relay/remote UE in RRC IDLE/INACTIVE state, in-coverage on the serving frequency, and the serving frequency is not shared with concerned frequency, if the configuration of concerned SL frequency is absent within the SIB of the serving frequency or if there is no discovery related SIB on the serving frequency
If there is Uu deployed coverage at the concerned SL frequency, UE shall 1) rely on the discovery related SIB, if any broadcasted in the concerned SL frequency; Or 2) if there is no discovery related SIB on the concerned SL frequency, UE does not perform SL discovery transmission/reception on the concerned frequency.
If there is no Uu deployed coverage at the concerned frequency, UE shall rely on pre-configuration.
RAN2 agree that for relay/remote UE in RRC IDLE/INACTIVE state, in-coverage on the serving frequency，if the serving frequency is shared with concerned SL frequency 
If there is no discovery related SIB broadcasted on the serving carrier, UE does not perform SL discovery transmission/reception on the concerned frequency.
RAN2 agrees that for relay/remote UE in RRC IDLE/INACTIVE state, and in-coverage on the serving frequency, if there is discovery related SIB broadcasted on the serving frequency, and if the configuration of concerned SL frequency is included within the SIB of the serving frequency but the Tx resource pool configuration is absent, UE shall enter RRC CONNECTED state to acquire dedicated configuration on Tx resource pool.
RAN2 agree that RRC_CONNECTED relay/remote UE which are in-coverage on the serving frequency, if there is discovery related SIB broadcasted on the serving frequency, and if the configuration of concerned SL frequency is included within the SIB of the serving frequency, it can only use the SL discovery Tx resource configuration provided by dedicated signalling if provided, or not transmit discovery if not provided.
RAN2 agree that RRC_CONNECTED L3 relay/remote UE or layer 2 remote UE which are in-coverage on the serving frequency, and the serving frequency is not shared with concerned frequency, if the configuration of concerned SL frequency is absent within the SIB of the serving frequency or if there is no discovery related SIB on the serving frequency, 
If there is Uu coverage at the concerned SL frequency, UE shall 1) rely on the discovery related SIB, if any broadcasted in the concerned SL frequency; Or 2) if there is no discovery related SIB on the concerned SL frequency, UE does not perform SL discovery transmission/reception on the concerned frequency.
RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE and in RRC IDLE/INACTIVE state, if the network configuration is not available, i.e., SIB, remote UE shall rely on pre-configuration to perform discovery.
RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE and in RRC CONNECTED state, if the network configuration is not available, i.e., SIB or dedicated signalling, remote UE shall rely on pre-configuration to perform discovery.
When it comes to Rel-18 NR Sidelink UE-to-UE relay, it turns out to be not such complex to discuss this issue. That is because firstly, there is no need to differentiate L2/L3 U2U case and there is no need to differentiate the role between relay UE/remote UE to discuss this issue, since there is no architecture impact on the connection between UE and gNB, so both cases can apply the same principle. 
Thus, for simplification, we can reuse what we have defined in the Rel-17 spec for UE to acquire discovery-related configuration.
[bookmark: _Toc110932999]In the UE-to-UE relay, the remote / relay UE can acquire discovery configuration as in R17.
2.1.3 AS-layer condition for Relay UE
In rel-17, to initiate the UE-to-Network relay service, it has defined two thresholds for relay UE and one threshold for remote UE. In detail, if the Uu RSRP for relay UE is in between one upper threshold and one lower threshold, then the relay UE can be initiated with relay service. On the other hand, if the Uu RSRP is below the configured threshold, then remote UE should perform relay service.
When it comes to Rel-18, 
1) for U2U model A discovery, according to SA2’s latest study, it can be, e.g., firstly both source and target remote UE perform discovery announcement, then the potential relay UE detects the announced remote UE and perform announcement of the achievable UEs, including both source remote UE and target remote UE, and then the source remote UE knows which relay UE can reach the target remote UE and correspondingly initiate the DCR message
2) On the other hand, for U2U model B discovery, similarly, firstly source remote UE will send a relay solicitation message towards the proximity, and correspondingly the relay UE, upon reception of the solicitation message, sends the solicitation message towards the target remote UE. Then target remote UE feedback the response message towards to relay UE and relay UE further feedback the response message towards source remote UE.
Within the procedures, it is still not clear 
1) In model-A, when relay-UE includes an achievable remote UE in its announcement message list, whether there needs to be any evaluation of link quality between the relay and remote UE;
2) In model-B, when relay UE forward the solicitation/response message, whether there is a need to be any evaluation of link quality between the relay and remote UE. Or when source (or target) remote UE receives a response (or solicitation) message, whether there is a need to be any evaluation of link quality between source and target remote UE, to decide on the usage of the relay-based indirect link.
Therefore, RAN2 should discuss whether to introduce AS layer criteria for U2U relay UE. Yet it has to be combined with the SA2 conclusion on the model-A/B discovery procedure, so the final conclusion has to be aligned with SA2.
[bookmark: _Toc110266939][bookmark: _Toc110266952][bookmark: _Toc110266965][bookmark: _Toc110414363][bookmark: _Toc110414694][bookmark: _Toc110499889][bookmark: _Toc110266832][bookmark: _Toc110266905][bookmark: _Toc110266922][bookmark: _Toc110933000][bookmark: _Toc110414366][bookmark: _Toc110414697][bookmark: _Toc110414367][bookmark: _Toc110414698][bookmark: _Toc110266941][bookmark: _Toc110266954][bookmark: _Toc110266967][bookmark: _Toc110267043][bookmark: _Toc110267076][bookmark: _Toc110267117][bookmark: _Toc110267155][bookmark: _Toc110414368][bookmark: _Toc110414699][bookmark: _Toc110266942][bookmark: _Toc110266955][bookmark: _Toc110266968][bookmark: _Toc110267044][bookmark: _Toc110267077][bookmark: _Toc110267118][bookmark: _Toc110267156][bookmark: _Toc110414369][bookmark: _Toc110414700]RAN2 discuss whether to introduce AS layer channel quality-based criteria for a UE to act as U2U Relay/Remote UE. Yet the detailed scheme has to wait for the S2 conclusion on procedure design. 
2.1.4 Relay selection/reselection
In Rel-17, the remote UE triggers relay (re)selection in the case 
The U2N Remote UE triggers U2N Relay selection in following cases:
-	Direct Uu signal strength of current serving cell of the U2N Remote UE is below a configured signal strength threshold;
-	Indicated by upper layer of the U2N Remote UE.
The U2N Remote UE may trigger U2N Relay reselection in following cases:
-	PC5 signal strength of current U2N Relay UE is below a (pre)configured signal strength threshold;
-	Cell reselection, handover, Uu RLF, or Uu RRC connection establishment/resume failure has been indicated by U2N Relay UE via PC5-RRC signalling;
-	When U2N Remote UE receives a PC5-S link release message from U2N Relay UE;
-	When U2N Remote UE detects PC5 RLF;
-	Indicated by upper layer.
When it comes to Rel-18 UE-to-UE relay, a similar principle can be reused for the triggering of relay selection, that is when the direct PC5 link between source remote UE and target remote UE is below a configured signal strength threshold or source remote UE cannot directly detect target remote UE, it can trigger relay selection. 
In Rel-17, the remote UE performs radio measurements at the PC5 interface and uses them for relay selection and reselection along with higher layer criteria. A relay UE is considered suitable/unsuitable in terms of radio criteria if the PC5 link quality exceeds/is lower than a configured threshold, which is pre-configured or provided by gNB. If there are multiple such candidate relay UEs, it is up to remote UE implementation to choose one relay UE among them. Remote UE uses SL-RSRP measurements for relay reselection trigger evaluation when there is data transmission from relay UE to remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from relay UE to remote UE.
When it comes to Rel-18 UE-to-UE relay, similarly, the source remote UE should still perform radio measurements at the PC5 interface and use them for relay selection and reselection along with higher layer criteria. But due to there being two hops of the PC5 link, therefore, it is more reasonable to involve the radio measurements of these two PC5 links for source remote UE to perform relay selection/reselection. In addition, both SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.
[bookmark: _Toc110266837][bookmark: _Toc110266910][bookmark: _Toc110266927][bookmark: _Toc110266944][bookmark: _Toc110266957][bookmark: _Toc110266970][bookmark: _Toc110933001]Introduce AS-layer channel quality-based criterion for a relay UE being regarded as suitable/unsuitable. Details w.r.t. the procedure can be further considered based on SA2 progress.
[bookmark: _Toc110266838][bookmark: _Toc110266911][bookmark: _Toc110266928][bookmark: _Toc110266945][bookmark: _Toc110266958][bookmark: _Toc110266971][bookmark: _Toc110933002]In UE-to-UE relay, both SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria. Details can be discussed later.
2.1.5 Path Switching
In Rel-17, a lot of effort has been spent on path switching, between direct and indirect paths, for L2 relay, for both UP and CP procedures.
For U2U, RAN2 should consider whether there is a need to introduce a service continuity principle for U2U:
1) In Rel-17, it has been clarified that service continuity is not in the scope of U2U, so not included in the RAN2 TR. 
2) SA2 is currently discussing the solution for relay reselection, i.e., for a pair of source/target remote UE to switch from relay-1 to relay-2. 
From the RAN2 perspective, it is not suggested to progress on an AS-layer solution (like L2 U2N Relay) for U2U relay path switching. Therefore, RAN2 can wait for SA2’s progress in this scenario.
[bookmark: _Toc110266946][bookmark: _Toc110266959][bookmark: _Toc110266972][bookmark: _Toc110267048][bookmark: _Toc110267081][bookmark: _Toc110267122][bookmark: _Toc110267160][bookmark: _Toc110414373][bookmark: _Toc110414704][bookmark: _Toc110499893][bookmark: _Toc110266840][bookmark: _Toc110266913][bookmark: _Toc110266930][bookmark: _Toc110266948][bookmark: _Toc110266961][bookmark: _Toc110266974][bookmark: _Toc110933003]R2 waits for S2 to progress on the procedure of path switching for U2U Relay.
3 Conclusion
In this contribution, we have discussed the relay discovery and (re-)selection of the newly introduced Rel-18 U2U use case and investigated some potential enhancements. A brunch of proposals is given below:
Proposal 1.	Reuse SL-SRB4 for UE-to-UE relay discovery message transmission.
Proposal 2.	Reuse the Rel-17 dedicated/shared discovery resource pool configuration and corresponding pool selection principle for UE-to-UE relay discovery.
Proposal 3.	In the UE-to-UE relay, the remote / relay UE can acquire discovery configuration as in R17.
Proposal 4.	RAN2 discuss whether to introduce AS layer channel quality-based criteria for a UE to act as U2U Relay/Remote UE. Yet the detailed scheme has to wait for the S2 conclusion on procedure design.
Proposal 5.	Introduce AS-layer channel quality-based criterion for a relay UE being regarded as suitable/unsuitable. Details w.r.t. the procedure can be further considered based on SA2 progress.
Proposal 6.	In UE-to-UE relay, both SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria. Details can be discussed later.
Proposal 7.	R2 waits for S2 to progress on the procedure of path switching for U2U Relay.
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