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1 Introduction
In the WID [1], relay (re-)selection is one common objective for L2 and L3 U2U relays, which is prioritized in RAN2 to study until RAN#98. In addition, the following are (selected) agreements and (selected) left-over proposals from the previous meetings that were not treated due to lack of time. 
Agreements:
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP.

Not treated:
Proposal 3: RAN2 to discuss in U2U relay, RRC_CONNECTED UEs obtain discovery configuration from SIB or dedicated signalling.
Proposal 4: RAN2 to agree that mode-1 and mode-2 are supported in U2U relay for both remote UEs and relay UE.
Proposal 8: RAN2 to discuss whether the following can be agreed as AS-conditions for discovery message transmission at source/target remote UEs:
1)  Source Remote UE can transmit discovery message only when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of direct link towards target Remote UE is below a configured threshold. FFS PC5 RLF of the PC5 direct link.
2)  Target Remote UE can response based on the received discovery message only when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) towards the relay UE is above a configured threshold.
Proposal 9: RAN2 to discuss whether the following can be agreed as AS-conditions for discovery message transmission at U2U relay UE:
1) Relay UE can forward discovery message to target remote UE only when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the relay UE and source remote UE is above the minimum threshold. FFS whether maximum threshold is also applied.  
2) Relay UE can respond discovery message to source remote UE only when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between this relay UE and target remote UE is above the minimum threshold. FFS whether maximum threshold is also applied.  
[bookmark: _Hlk127222237]Proposal 11: RAN2 to agree that the same dedicated discovery resource pool (defined in Rel-17), if configured, can be used for non-relay discovery, U2N relay discovery and/or U2U relay discovery as baseline. Can be revisited if any impact on co-existence between U2N/U2U.
[bookmark: _Hlk127222161]Proposal 12: RAN2 to further discuss whether to support co-existence between U2N relays and U2U relays and the potential specification impact if any.
We discuss the above proposals and express our views accordingly in this contribution.
[bookmark: _Ref178064866]2 Discussion
2.1 U2U Relay (Re-)Selection
In subsequent sections, we use the terms source remote UE, U2U relay UE and destination remote UE where, the terms source and destination denote the direction of traffic from source remote UE to destination remote UE. This traffic can either be carried over a direct (PC5) link between the source remote UE and destination remote UE or carried over an indirect (PC5+PC5) link between the source remote UE and destination remote UE via a U2U relay UE.   
2.1.1 Measurement Quantity for Candidate Relay UEs
[bookmark: _Hlk127218783]Agreement:
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP.
The agreements from the last meeting relate to the use of measurement quantities to measure the peer link between the source remote UE and destination remote UE on the direct link, and between the source remote UE and U2U relay UE on the indirect link. However, no agreement was made regarding the measurement of candidate U2U relay UEs. 
Based on SA2’s reply [1], although, the remote UE may have a PC5 connection with the U2U relay for direct communication (non-relaying) and U2N relay operations. Each service is associated with a different L2 ID and the source remote UE cannot know that these L2 ID(s) belong to the same UE. In addition, from the LS reply, it is not possible that the L2 ID is shared across different services.
[bookmark: _Toc131718908]Each ProSe service (for e.g., direct communication, U2N relaying, U2U relaying) is associated with a different L2 ID.
In the relay selection case i.e., when the source remote UE switches from a direct connection with the destination remote UE to an indirect connection via a U2U relay UE, the source remote UE does not have an active PC5 connection with any of the candidate U2U relay UEs. Hence, the remote UE can only measure the RSRP on the discovery messages from the U2U relay UEs i.e., use Sidelink Discovery (SD)-RSRP. Similarly, for relay reselection, as the source/destination remote UE do not have an active PC5 connection with the candidate U2U relays, the remote UE can only resort to measuring SD-RSRP.
[bookmark: _Toc131719155][bookmark: _Toc131619295][bookmark: _Toc131619296][bookmark: _Toc131619297][bookmark: _Toc131619298]For relay selection and reselection, a remote UE measures only the SD-RSRP of the candidate U2U relay UEs
2.1.2 Triggers for Discovery and (Re-)selection
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.
For the FFS in the above agreement about which remote UE (or both) can trigger relay selection, in a direct connection, the destination remote UE (the one receiving) will be able to measure the PC5 RSRP. Based on measuring the incoming signals, the destination remote UE can trigger a relay selection as agreed. The source remote UE can declare an RLF based on legacy procedures. The destination remote UE can then trigger either the discovery integrated into PC5 unicast link establishment procedure or the standalone discovery procedure. In both procedures, the source remote UE can perform relay selection and subsequently the end-to-end unicast link can be established.  
[bookmark: _Toc131719156]The destination remote UE triggers the relay selection and discovery procedure when the direct link falls below a threshold. 
[bookmark: _Toc127223431][bookmark: _Toc127296011][bookmark: _Toc131619301][bookmark: _Toc131718869][bookmark: _Toc131719157]In addition, during the relay selection procedure, it is possible that the source remote UE finds more than one suitable candidate U2U relay UE that satisfy the AS-layer and higher layer criterion to establish an indirect link with the destination remote UE. In which case, as in U2N relays, it is left to source remote UE’s implementation to choose the suitable candidate U2U relay UE. 
[bookmark: _Toc131719158]During relay selection, it is left to source remote UE’s implementation to choose a U2U relay UE to perform PC5 connection establishment when more than one suitable candidate U2U relay UEs meet the AS-layer and higher layer criterion.  
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.
For the relay reselection case, the issue is a little more complex as the source/destination remote UEs are not seeing the same channel as there exists two links. However, a similar principle can be applied in this case. For the second link, the destination remote UE (the one receiving) will be able to measure the PC5 RSRP. Based on the outcome of the measurements, the destination remote UE can trigger a relay reselection as agreed. The U2U relay can subsequently declare an RLF on the second link and send a notification to the source remote UE. The destination remote UE can then trigger either the integrated discovery procedure or the standalone discovery procedure. 
[bookmark: _Toc131719159]The destination remote UE can trigger relay reselection and discovery when the link between the U2U relay and destination remote UE is below a threshold. 
For the first link, the U2U relay can measure the PC5 RSRP and if it falls below a threshold, it can indicate to the destination remote UE which can then trigger the relay reselection and discovery procedure. 
[bookmark: _Toc131719160]U2U relay can indicate to the destination remote UE when the link between the source remote UE and U2U relay is below a threshold. The destination remote UE can then trigger relay reselection and discovery procedure.  
[bookmark: _Toc127223435][bookmark: _Toc127296015][bookmark: _Toc131619305][bookmark: _Toc131718873][bookmark: _Toc131719161]Further, during the relay reselection procedure, if the source remote UE can see both a suitable direct link and an indirect link to the destination remote UE. In which case, it is left to the source remote UE’s implementation to choose on which link to perform connection establishment. 
[bookmark: _Toc131719162]During relay reselection, it is left to source remote UE’s implementation to choose either the direct link or an indirect link. 
[bookmark: _Toc127223437][bookmark: _Toc127296017][bookmark: _Toc131619307][bookmark: _Toc131718875][bookmark: _Toc131719163]When a relay selection/reselection is triggered, it is mandatory that the discovery procedure is also triggered. However, this does not exclude the possibility that a discovery procedure is triggered without relay selection. This depends on the conditions for discovery as mentioned in P8 of the left-over proposals. 
[bookmark: _Toc131718909]It is mandatory that the discovery procedure is triggered with relay selection/reselection is triggered. However, standalone discovery procedure can also be triggered based on triggers in the AS-layer. 
2.1.3 Simplified gNB Control
RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.  Details are FFS, including whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N.
[bookmark: _Toc127223438][bookmark: _Toc127296018][bookmark: _Toc131619308][bookmark: _Toc131718876][bookmark: _Toc131719164]From the agreement above, it is evident for U2U relays, RAN2 should strive to simplify gNB involvement as compared to U2N relays primarily because the traffic does not go through the network. In terms of the details as to how the gNB involvement can be simplified, this would be dependent on the agenda item being discussed. 
[bookmark: _Toc127223439][bookmark: _Toc127296019][bookmark: _Toc131619309][bookmark: _Toc131718877][bookmark: _Toc131719165]For the case of relay (re-)selection, as compared to U2N relays, in a U2U relay, switching between a direct and indirect link and the relay (re-)selection procedure to change the indirect link (U2U relay change) are completely based on UE procedures and there is no gNB assistance/involvement required. 
[bookmark: _Toc131719166]For in-coverage scenarios, the U2U relay relay (re-)selection procedure are purely UE-based procedures with no gNB assistance/involvement required.
[bookmark: _Toc127223441][bookmark: _Toc127296021][bookmark: _Toc131619311][bookmark: _Toc131718879][bookmark: _Toc131719167]For the measurement configurations for e.g., in terms of the (pre-)configured thresholds used to trigger the path switch or relay (re-)selection can be obtained from the cell-specific configurations/preconfigurations. For U2U relays, for in-coverage UEs, the gNB does not provide dedicated measurement configurations including for e.g., UE-specific reselection triggers.  
[bookmark: _Toc131719168]For in-coverage UEs in RRC_CONNECTED state, the gNB does not provide a dedicated configuration for relay (re-)selection. Such configurations can be acquired from the cell-specific configuration or preconfiguration.  
2.2 U2U Relay Discovery Procedure
2.2.1 Coexistence between U2N and U2U
Proposal 11: RAN2 to agree that the same dedicated discovery resource pool (defined in Rel-17), if configured, can be used for non-relay discovery, U2N relay discovery and/or U2U relay discovery as baseline. Can be revisited if any impact on co-existence between U2N/U2U.
Proposal 12: RAN2 to further discuss whether to support co-existence between U2N relays and U2U relays and the potential specification impact if any.
In the above proposal is from the previous meeting, the impacts of allowing the U2U relay discovery and U2N relay discovery in the same dedicated discovery pool are yet to be studied. On the UE-side, it would require a prioritization and differentiation at the AS-layer between U2U/U2N relays. Similarly, from the network’s perspective, if the same/different UEs support U2N/U2U relaying at least would need to perform prioritization between transmissions. 
[bookmark: _Toc131718910]Coexistence would require further study in terms of differentiation and prioritization of services in the AS-layer.
Such co-existence mechanisms between U2N relays and U2U relays is out of scope of the WI and should not be pursued.   
[bookmark: _Toc131719169]RAN2 does not pursue the co-existence between U2N relays and U2U relays in this release as it is not scope of the work item.
2.2.2 Configuration Restrictions in RRC_CONNECTED State
Proposal 3: RAN2 to discuss in U2U relay, RRC_CONNECTED UEs obtain discovery configuration from SIB or dedicated signalling.
[bookmark: _Toc127223444][bookmark: _Toc127296024][bookmark: _Toc131619314][bookmark: _Toc131718882][bookmark: _Toc131719170]It was agreed in the last meeting that the gNB involvement will be simplified for U2U relay specific operations as compared to the U2N case. As the U2U traffic does not go through the network, there is no advantage for the gNB provide UE-specific configurations to the in-coverage UE. In addition, we need to have unified network behaviour regardless of RRC state of the remote UE or U2U relay UE. 
[bookmark: _Toc131718911]We need to have unified network involvement/behaviour regardless of RRC state of the remote UE/U2U relay. 
[bookmark: _Toc127223445][bookmark: _Toc127296025][bookmark: _Toc131619315][bookmark: _Toc131718883][bookmark: _Toc131719171]Taking this into account, for an in-coverage UE in RRC_CONNECTED, the gNB does not provide a dedicated configuration for the discovery. The in-coverage UE in any RRC state i.e., IDLE/INACTIVE/CONNECTED can use the cell-specific configuration/pre-configuration to perform the discovery procedure.  
[bookmark: _Toc131719172]In UE-to-UE relaying, the gNB does not provide a dedicated discovery configuration for an in-coverage UE in RRC_CONNECTED and can rely on cell-specific configuration/preconfiguration. 
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Each ProSe service (for e.g., direct communication, U2N relaying, U2U relaying) is associated with a different L2 ID.
Observation 2	It is mandatory that the discovery procedure is triggered with relay selection/reselection is triggered. However, standalone discovery procedure can also be triggered based on triggers in the AS-layer.
Observation 3	Coexistence would require further study in terms of differentiation and prioritization of services in the AS-layer.
Observation 4	We need to have unified network involvement/behaviour regardless of RRC state of the remote UE/U2U relay.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For relay selection and reselection, a remote UE measures only the SD-RSRP of the candidate U2U relay UEs
Proposal 2	The destination remote UE triggers the relay selection and discovery procedure when the direct link falls below a threshold.
Proposal 3	During relay selection, it is left to source remote UE’s implementation to choose a U2U relay UE to perform PC5 connection establishment when more than one suitable candidate U2U relay UEs meet the AS-layer and higher layer criterion.
Proposal 4	The destination remote UE can trigger relay reselection and discovery when the link between the U2U relay and destination remote UE is below a threshold.
Proposal 5	U2U relay can indicate to the destination remote UE when the link between the source remote UE and U2U relay is below a threshold. The destination remote UE can then trigger relay reselection and discovery procedure.
Proposal 6	During relay reselection, it is left to source remote UE’s implementation to choose either the direct link or an indirect link.
Proposal 7	For in-coverage scenarios, the U2U relay relay (re-)selection procedure are purely UE-based procedures with no gNB assistance/involvement required.
Proposal 8	For in-coverage UEs in RRC_CONNECTED state, the gNB does not provide a dedicated configuration for relay (re-)selection. Such configurations can be acquired from the cell-specific configuration or preconfiguration.
Proposal 9	RAN2 does not pursue the co-existence between U2N relays and U2U relays in this release as it is not scope of the work item.
Proposal 10	In UE-to-UE relaying, the gNB does not provide a dedicated discovery configuration for an in-coverage UE in RRC_CONNECTED and can rely on cell-specific configuration/preconfiguration.
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