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1	Introduction
In the WID [1], relay selection and reselection are one of the common objectives for L2 and L3 U2U relay, which has been prioritized in RAN2 for study until RAN#98. In addition, the following are some of the agreements made in the previous RAN2#119bis-e meeting.
Agreements:
Proposal 1.1 (modified):		In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.   Proposal 2.1:		Protocol stack for U2N Relay discovery is re-used for U2U Relay Discovery 
Proposal 2.2:		U2U Relay re-uses SL-SRB4 (with associated PDCP, RLC procedures and configuration) to carry discovery messages 
Proposal 4.1:		Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used. 
Proposal 5.1:		SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria. FFS when each of the two quantities are used and whether to re-use the criteria in Rel17.
Proposal 7.1a:       Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions.  RAN2 further discuss details for trigger 2). 
Proposal 7.1b (modified):       Relay reselection triggers include at least 1) Upper layer trigger; 2) PC5-RLF detection at the remote UE; 3) PC5-RLF indication received from the relay; 4) PC5 signal strength conditions; 5) PC5 link release message from relay to remote.  RAN2 further discuss details for trigger 4), potentially including T400 expiry.  FFS if some of the conditions could be indicated to upper layer instead of directly causing reselection.
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.
Rel17 SI assumptions on RRC state and coverage scenarios can be re-used.
We discuss the proposals above 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 Quantities
Proposal 5.1:		SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria. FFS when each of the two quantities are used and whether to re-use the criteria in Rel17.
For the FFS on when each of the two quantities i.e., SL-RSRP and SD-RSRP are used, we should discuss the case for relay selection and reselection separately. For 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 source remote UE can only measure the RSRP on the discovery messages from the U2U relay UEs i.e., use Sidelink Discovery (SD)-RSRP. In addition, as non-relays and U2N relay operations are associated with different L2 ID(s) and the source remote UE cannot know that these L2 ID(s) belong to the same UE. 
[bookmark: _Toc118407988]For relay selection, a U2U remote UE measures only the SD-RSRP of the candidate U2U relay UEs
For relay reselection, we should reuse the Rel-17 criterion where if SL-RSRP is unavailable, SD-RSRP is used. That is, if there is no active data transmission between the U2U relay UE and source/destination remote UE, UEs measure SD-RSRP. 
[bookmark: _Toc118407989]For relay reselection, a U2U remote UE measures the SL-RSRP of the U2U relay UE, but if unavailable, the source UE measures the SD-RSRP. 
2.1.2 Triggers
Proposal 7.1a:       Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions.  RAN2 further discuss details for trigger 2). 
[bookmark: _Toc118407311][bookmark: _Toc118407990]For the details on the PC5 signal strength conditions, relay selection can be triggered if the PC5 signal strength of the direct link of the source remote UE falls below a preconfigured threshold. This can be based on SL-RSRP and if unavailable, can use SD-RSRP based on the non-relay discovery. 
[bookmark: _Toc118407991]Relay selection is triggered if the PC5 signal strength of the source remote UE’s direct link falls below a (pre-)configured threshold.
[bookmark: _Toc118407313][bookmark: _Toc118407992]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: _Toc118407993]During relay selection, it is left to source remote UE’s implementation to choose a U2U relay UE when more than one suitable candidate U2U relay UEs meet the AS-layer and higher layer criterion.   
Proposal 7.1b (modified):       Relay reselection triggers include at least 1) Upper layer trigger; 2) PC5-RLF detection at the remote UE; 3) PC5-RLF indication received from the relay; 4) PC5 signal strength conditions; 5) PC5 link release message from relay to remote.  RAN2 further discuss details for trigger 4), potentially including T400 expiry.  FFS if some of the conditions could be indicated to upper layer instead of directly causing reselection.
From above, relay reselection can be triggered based on if PC5 signal strength is below a preconfigured threshold for:
· Case-1 (or)
· The link between the source remote UE and U2U relay UE
· The source remote UE triggers relay reselection
· Case-2 (or)
· The link between the destination remote UE and U2U relay UE
· The destination remote UE triggers relay reselection 
· Case-3
· The link between both the source remote UE, U2U relay UE and destination remote UE
· The U2U relay UE triggers relay reselection
As the preconfigured threshold is the same at the source/destination remote UE and U2U relay UE, it would be sufficient if the source/destination remote UE can trigger relay reselection. In addition, with an indirect link, if one of the links is undergoing an issue, both links will have to be replaced even if the other link is functional, hence, Case-3 can be excluded.
[bookmark: _Toc118407994]Relay reselection can be triggered either by the source remote UE or destination remote UE. 
[bookmark: _Toc118407995]Relay reselection can be triggered when the PC5 signal strength of the link between source/destination remote UE and U2U relay UE is below a (pre-)configured threshold. 
In addition, the clause on potentially including T400 expiry is the same as 2) PC5-RLF detection at the remote UE. This is because upon T400 expiry for a specific destination, the remote UE declares an RLF.
[bookmark: _Toc118407996]Exclude the condition for T400 expiry in the Relay reselection trigger 
[bookmark: _Toc118407318][bookmark: _Toc118407997]Further, during the relay reselection procedure, the source remote UE can discover 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: _Toc118407998]During relay reselection, it is left to source remote UE’s implementation to choose either the direct link or an indirect link. 
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: _Toc118407320][bookmark: _Toc118407999]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: _Toc118407321][bookmark: _Toc118408000]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: _Toc118408001]For in-coverage scenarios, the U2U relay relay (re-)selection procedure are purely UE-based procedures with no gNB assistance/involvement required.
[bookmark: _Toc118407323][bookmark: _Toc118408002]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: _Toc118408003]For in-coverage scenarios, the gNB does not provide UE-specific configurations 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 1.1: [19/20]	The dedicated discovery pool for introduced in Rel17 for U2N relay discovery is re-used for U2U relay discovery as well. 
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 differentiation at the AS-layer between U2U/U2N relays and from the network’s perspective, if the same/different UEs support U2N/U2U relaying at least would need to perform prioritization between transmissions. Such co-existence mechanisms between U2N relays and U2U relays is out of scope of the WI and should not be pursued.   
[bookmark: _Toc118408004]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 1.1 (modified):		In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.
[bookmark: _Toc118407326][bookmark: _Toc118408005]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 (Section 2.1.3). 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: _Toc118407327][bookmark: _Toc118408006]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: _Toc118408007]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
Based on the discussion in the previous sections we propose the following:
Proposal 1	For relay selection, a U2U remote UE measures only the SD-RSRP of the candidate U2U relay UEs
Proposal 2	For relay reselection, a U2U remote UE measures the SL-RSRP of the U2U relay UE, but if unavailable, the source UE measures the SD-RSRP.
Proposal 3	Relay selection is triggered if the PC5 signal strength of the source remote UE’s direct link falls below a (pre-)configured threshold.
Proposal 4	During relay selection, it is left to source remote UE’s implementation to choose a U2U relay UE when more than one suitable candidate U2U relay UEs meet the AS-layer and higher layer criterion.
Proposal 5	Relay reselection can be triggered either by the source remote UE or destination remote UE.
Proposal 6	Relay reselection can be triggered when the PC5 signal strength of the link between source/destination remote UE and U2U relay UE is below a (pre-)configured threshold.
Proposal 7	Exclude the condition for T400 expiry in the Relay reselection trigger
Proposal 8	During relay reselection, it is left to source remote UE’s implementation to choose either the direct link or an indirect link.
Proposal 9	For in-coverage scenarios, the U2U relay relay (re-)selection procedure are purely UE-based procedures with no gNB assistance/involvement required.
Proposal 10	For in-coverage scenarios, the gNB does not provide UE-specific configurations for relay (re-)selection. Such configurations can be acquired from the cell-specific configuration or preconfiguration.
Proposal 11	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 12	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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