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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]During RAN2#120 meeting, further aspects related to common L2/L3 U2U relaying discovery and reselection aspects were discussed and we have the following agreements and open issues. In this contribution, we aim to provide our view on the FFS items based on progress in SA2.
Agreements:
Proposal 2: RAN2 to agree that in U2U relay, OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.
Proposal 6 (modified): RAN2 to confirm that SL-SRB0 is reused for DCR message if discovery is integrated into PC5 unicast link establishment procedure.
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.
Proposal 15: RAN2 does not agree T400 as a new relay reselection trigger because it is already considered when determining PC5 RLF to trigger relay reselection.
Proposal 16 (modified): When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.

1. Discussion
Discovery 
SA2 has agreed to specify the procedure wherein ProSe discovery is integrated into PC5 unicast link establishment for UE-to-UE relaying. This is beneficial to reduce the delay in establishing the end-to-end connection as well as overall signalling messages. In this procedure, the source remote UE initiates the broadcast of Direct Communication Request message directly towards the U2U relay UE(s) with relay_indication and the relay UE decides whether to further propagate the DCR message based on different criteria including PC5 link quality. From AS point of view, the relay UE performs link quality evaluation as part of the overall U2U relaying link setup. At the same time, the target remote UE performs relay selection based on the received DCR messages and corresponding PC5 link quality measurement over the second link. 
Proposal 1a. With integrated discovery and PC5 link establishment, U2U relay UE decides to forward DCR messages (with relay_indication) based on first hop PC5 link quality. 
Proposal 1b. Relay selection is performed by the target remote UE based on second hop PC5 link quality between itself and the relay UE. 
U2U relay selection 
During the last meeting, we agreed that the U2U relay selection can be triggered based on the PC5 RSRP of the direct link falling below a specified threshold. It is still open whether the source remote UE or target remote UE triggers the relay selection. At the same time, a source remote UE might perform a new relay selection even without a prior direct link to the target remote UE. Also, SA2 [TS 23.304] has agreed to specify integrated discovery and relay selection method. Therefore, we think that there could be multiple scenarios of relay selection for a given UE and correspondingly different PC5 thresholds apply: 
A) Scenario 1: Source remote UE to target remote UE direct link PC5 link quality falls below a threshold wherein SL-RSRP would be used as a trigger for performing relay selection.
B) Scenario 2: Source remote UE tries to discover target remote UE with no prior direct link and then performs relay discovery and selection procedure. The source remote UE would use SD-RSRP (of the discovered candidate relay UEs) as link quality measure to find a suitable relay UE and the U2U relay UE also uses SD-RSRP to find suitable target remote UE.
a. Scenario 2 sub-case 1: Integrated U2U Discovery and PC5 unicast link establishment as initiated by the source remote UE (wherein relay selection could be part of the procedure initiated by the target remote UE and either SD-RSRP or SL-RSRP would apply for relay selection). 
Proposal 2. Either SD-RSRP or SL-RSRP can be used for relay selection evaluation depending on the scenario. 
Traditionally, the relay discovery procedure using model A or model B is followed by hop-by-hop unicast link establishment and then an end-to-end PC5 link establishment between the source and target remote UEs. But SA2 has considered that the discovery, relay selection and PC5 link establishment can all be combined to reduce overall signalling. We have considered this scenario and agreed that SL-SRB0 will be reused for transmitting DCR message for integrated discovery and link setup. For the integrated case, as per TS 23.304, it is showcased that the target remote UE performs the actual relay selection. Thus, depending on whether it is scenario 1 or scenario 2, the source remote UE or the target remote UE could trigger relay selection procedure also depicted in figures below. 


Figure 1. Discovery model B with relay selection at source remote UE


Figure 2. Integrated Discovery and PC5 link establishment with relay selection at target remote UE
Proposal 3. Both source remote UE and target remote UE or any ProSe end UE can trigger relay selection. 
Upon discovery or integrated discovery/DCR transmissions, once multiple responses are received as decided by the upper layer, either source remote UE or target remote UE evaluates the suitable U2U candidate relay UEs which meet all AS-layer & higher layer criteria (PC5 link quality threshold, local policy, operator policy per Relay Service Code, etc). If multiple such candidate relay UEs available, it should be up to remote UE implementation to choose one relay UE. 
Proposal 4. It is up to remote UE implementation to choose a relay UE which fulfils both AS layer and upper layer criteria when multiple candidate relay UEs are available.

U2U relay reselection
The baseline triggers for Relay selection/reselection triggers were discussed and agreed during the previous meeting. Similar to the case for relay selection, upon determining that the PC5 link quality is below a threshold over either hop, we think that either the source remote UE or the target remote UE can initiate U2U relay discovery to find suitable relays for reselection. 
Proposal 5. Either SD-RSRP or SL-RSRP can be used for relay reselection evaluation depending on the scenario. 
At the same time, to ensure that there is coordination in relay reselection process, SA2 has considered that one of the remote UEs becomes the initiating UE which initiates the relay reselection and performs discovery for suitable relay UEs accordingly. Thereafter, a link modification request message containing candidate relay UE information is sent towards the other UE for evaluation. The deciding UE then chooses one of the relay UEs and sends link modification accept message with the chosen relay UE information as well as security information. This procedure is showcased in figures 3 and 4 below.
Proposal 6a. Either source remote UE or target remote UE can initiate the relay reselection procedure.
Proposal 6b. The remote UE that does not initiate the relay reselection further chooses a suitable relay UE for relay reselection based on upper layer indication (i.e. initiates discovery, if needed, to evaluate the relays). 


Figure 3. L2 Relay reselection using link modification message exchange (TS 23.304)



Figure 4. L3 Relay reselection with link modification message exchange (TS 23.304)
Link quality thresholds
The network defines the necessary PC5 link quality thresholds and hysteresis values that the remote/relay UE use for relay selection as well as reselection. If the UE is out-of-coverage, it can rely on preconfiguration values of the thresholds. Furthermore, when SD-RSRP is used, the UE applies L3 filtering across the measurements on the DMRS of PSSCH carrying discovery message similar to U2N Relaying scenario. For both Relay selection and reselection, the PC5 link threshold (like q-RxLevMin-r13), L3 filter coefficient for SD-RSRP/SL-RSRP (like filterCoefficient-r13) and hysteresis (like hystMax-r13 and minHyst-r13) can be provided via cell specific configuration or pre-configuration. 
Proposal 7. PC5 link quality thresholds, L3 filter coefficient for SD-RSRP/SL-RSRP and hysteresis can be provided via cell specific configuration or obtained via pre-configuration. 
Proposal 8. When SD-RSRP measurement from discovery message is used for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the DMRS of PSSCH transmission which carries discovery message from the concerned U2U relay. 
PC5-RLF impact
We agreed in the previous meeting that when the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not). We have an open aspect on whether any UE behavior has to be specified to keep or release the PC5 link with the relay UE. SA2 TS 23.304 has the following note in this regard:
“
NOTE:	Whether a 5G ProSe End UE releases a PC5 unicast link with the original 5G ProSe UE-to-UE Relay after reselection depends on whether the PC5 unicast link is still required and UE implementation.
“
We think that it is up to upper layer on whether to retain the PC5 unicast link and no specification effort is needed in RAN2 to address this case. On the other hand, when PC5 link release message is received from U2U relay UE to remote UE in the upper layer, it is used to initiate the relay re-selection as per earlier agreement.
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684][bookmark: _Hlk127248832]Proposal 9. No specification impact in RAN2 when U2U relay reselection occurs. It is up to upper layer decision and remote UE implementation on whether to keep or release the PC5 link with the old relay UE.  
1. Conclusion
In this contribution we discuss open aspects of discovery and reselection for U2U relaying and make the following proposals:
Proposal 1a. With integrated discovery and PC5 link establishment, U2U relay UE decides to forward DCR messages (with relay_indication) based on first hop PC5 link quality. 
Proposal 1b. Relay selection is performed by the target remote UE based on second hop PC5 link quality between itself and the relay UE. 
Proposal 2. Either SD-RSRP or SL-RSRP can be used for relay selection evaluation depending on the scenario. 
Proposal 3. Both source remote UE and target remote UE or any ProSe end UE can trigger relay selection. 
Proposal 4. It is up to remote UE implementation to choose a relay UE which fulfils both AS layer and upper layer criteria when multiple candidate relay UEs are available.
Proposal 5. Either SD-RSRP or SL-RSRP can be used for relay reselection evaluation depending on the scenario. 
Proposal 6a. Either source remote UE or target remote UE can initiate the relay reselection procedure.
Proposal 6b. The remote UE that does not initiate the relay reselection further chooses a suitable relay UE for relay reselection based on upper layer indication (i.e. initiates discovery, if needed, to evaluate the relays). 
Proposal 7. PC5 link quality thresholds, L3 filter coefficient for SD-RSRP/SL-RSRP and hysteresis can be provided via cell specific configuration or obtained via pre-configuration. 
Proposal 8. When SD-RSRP measurement from discovery message is used for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the DMRS of PSSCH transmission which carries discovery message from the concerned U2U relay.
Proposal 9. No specification impact in RAN2 when U2U relay reselection occurs. It is up to upper layer decision and remote UE implementation on whether to keep or release the PC5 link with the old relay UE.  
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