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1 Introduction
In the WID [1], relay (re-)selection is one common objective for L2 and L3 U2U relays. As per the chair’s guidance on providing a list of open issues [1, 2], the rapp has provided the following related to discovery/relay selection for U2U relays, captured as the editor note:
Editor NOTE: FFS whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection.
Editor Note: FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
Editor’s Note: In OOC, L2 U2N Remote UE obtains the SIB12 configuration from the L2 U2N Relay UE. The L2 U2N Remote UE (in OOC) wants to initiate direct (non-relay) communication or U2U relay communication. FFS configuration the UE should follow when in OOC.
We address the issues as listed above and remaining open issues for the relay (re)selection and discovery for U2U relays.
[bookmark: _Ref178064866]2 Discussion
2.1 Open Issues
2.1.1 From-the-List
Editor NOTE: FFS whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection.
[bookmark: _Toc146833856][bookmark: _Toc146833897][bookmark: _Toc146833857][bookmark: _Toc146833898][bookmark: _Toc146833858][bookmark: _Toc146833899][bookmark: _Toc146833859][bookmark: _Toc146833900][bookmark: _Toc146833860][bookmark: _Toc146833901][bookmark: _Toc146833861][bookmark: _Toc146833902][bookmark: _Toc146833862][bookmark: _Toc146833903][bookmark: _Toc131619295][bookmark: _Toc131619296][bookmark: _Toc131619297][bookmark: _Toc131619298][bookmark: _Toc146833863][bookmark: _Toc146833904][bookmark: _Toc146833864][bookmark: _Toc146833905][bookmark: _Toc146833865][bookmark: _Toc146833906][bookmark: _Toc146833866][bookmark: _Toc146833907][bookmark: _Toc146833867][bookmark: _Toc146833908][bookmark: _Toc146833868][bookmark: _Toc146833909][bookmark: _Toc146833869][bookmark: _Toc146833910][bookmark: _Toc146833870][bookmark: _Toc146833911][bookmark: _Toc146833871][bookmark: _Toc146833912][bookmark: _Toc146833872][bookmark: _Toc146833913][bookmark: _Toc146833873][bookmark: _Toc146833914][bookmark: _Toc146833874][bookmark: _Toc146833915][bookmark: _Toc146833875][bookmark: _Toc146833916][bookmark: _Toc146833876][bookmark: _Toc146833917][bookmark: _Toc146833877][bookmark: _Toc146833918][bookmark: _Toc146833878][bookmark: _Toc146833919][bookmark: _Toc146833879][bookmark: _Toc146833920][bookmark: _Toc146833880][bookmark: _Toc146833921][bookmark: _Toc146833881][bookmark: _Toc146833922][bookmark: _Toc146833882][bookmark: _Toc146833923][bookmark: _Toc146833883][bookmark: _Toc146833924][bookmark: _Toc146833884][bookmark: _Toc146833925][bookmark: _Toc146833926][bookmark: _Toc146833886][bookmark: _Toc146833927][bookmark: _Toc149777491][bookmark: _Toc149895459]On the FFS on whether the U2N relay (re)selection parameters can be reused for U2U relay (re)selection, the trigger threshold for relay selection and reselection should be the same i.e., the threshold to trigger relay selection over the direct link between the source/destination UE should be the same as the trigger for relay reselection over the first/second hop between the source/destination UE and U2U relay UE. Effectively, the threshold is based on the signal strength between two entities. 
[bookmark: _Toc149895460]Reuse U2N relay (re)selection parameters for U2U relay (re)selection. 
Editor Note: FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
[bookmark: _Toc149824425][bookmark: _Toc149895461]For the source U2U Remote UE when it does not have a direct link established yet, there need not be any restriction to initiate the relay selection procedure. Similar to the U2N relaying, where the remote UE can perform cell selection or relay selection independently, the U2U Remote UE should be able to initiate the relay selection procedure. 
[bookmark: _Toc149895462]No restriction needs to be applied for a U2U Remote UE to trigger relay selection when the direct link is yet to be established. 
[bookmark: _Toc149824427][bookmark: _Toc149895463][bookmark: _Toc146833934][bookmark: _Toc149777494]In addition, based on the outcome of the discovery procedure, the U2U Remote UE can find both a direct path and indirect path to the destination U2U Remote UE. In which case, it should be up to UE implementation which path is chosen.
[bookmark: _Toc149895464]It is up to UE implementation whether the direct or indirect path (from relay selection) is chosen from the discovery procedure. 
2.1.2 Not-from-the-List
2.1.2.1 Out-of-Coverage Remote UE Operation 



Figure 1(a): In-coverage (IC) Remote UE 


Figure 1(b): Out-of-Coverage (OOC) Remote UE
[bookmark: _Toc149824429][bookmark: _Toc149895465][bookmark: _Toc149824430]In the previous meeting, there was a discussion on which configuration should be used by a remote UE which is OOC but is able to receive the SIB12 via the relay UE. In Figure 1(a), when the remote UE is in-coverage of the network, the remote UE follows the SIB12 configuration. In Figure 1(b), when the remote UE has not yet obtained the SIB12 from the network via the relay UE, it uses preconfiguration. 
[bookmark: _Toc149895431]Remote UE in Figure 1(a) follows the SIB12 configuration and the remote UE in Figure 1(b) follows preconfiguration until it receives the SIB12 from the relay UE. 
[bookmark: _Toc149824431][bookmark: _Toc149895466]In the case of Figure 1(b), it was a common understanding among companies that the remote UE will be preconfigured with a frequency to be able communicate with the relay UE (which can be configured via SIB12) given that currently the UE only supports a single carrier operation. In which case, after obtaining SIB12 via the relay UE, the remote UE can continue to communicate with the relay UE. This is in the realm of the operator configuration and outside the scope of 3GPP. In addition, it is also an understanding in RAN2 that the network will provide the appropriate resource pools (in SIB12) for the remote UE to communicate with the network. 
[bookmark: _Toc149895432]There is a common understanding that the remote UE (using preconfiguration) can communicate with the relay UE (using SIB12) as they will be configured with the same frequency as currently the UE only supports single carrier operation. In addition, such alignment in frequency is up to the operator deployment.  


[bookmark: _Toc149824433][bookmark: _Toc149895468]Figure 2: OOC Remote UE which receives SIB12 from the relay UE
[bookmark: _Toc149824434][bookmark: _Toc149895469]However, considering the scenario as depicted in Figure 2. In this case, the remote UE obtains the SIB12 from the relay UE but now wants to communicate with another ProSe/V2X UE i.e., ProSe/V2X direct communication. For an OOC remote UE, as explained above, the network in SIB12 is expected to provide all the required information only for the remote UE to access the network via the relay UE i.e., for U2N relaying.
[bookmark: _Toc149895433]For an OOC remote UE, the network in SIB12 is expected to provide all the required information only for the remote UE to perform U2N relaying. 
[bookmark: _Toc149824435][bookmark: _Toc149895470]However, for ProSe/V2X UE direct communication, the remote UE (for all practical purposes) should consider itself to be out-of-coverage and rely on preconfiguration for non-relay discovery/communicate with the ProSe/V2X UE. It should not rely on SIB12 because this functionality is restricted for U2N relaying. 
[bookmark: _Toc149895434]For ProSe/V2X direct communication, the remote UE (for all practical purposes) should consider itself to be out-of-coverage and relay on preconfiguration. 
[bookmark: _Toc149824436][bookmark: _Toc149895471]Now the question about frequencies, as also explained above, the frequencies in preconfiguration and SIB12 should be the same given that currently the UE only operates in single carrier. It should also be noted that SIB12 includes only a sl-FreqInfoList and nothing that is specific for V2X/ProSe communication. Hence, the remote UE can rely on preconfiguration to perform direct ProSe/V2X/U2U relay communication.
[bookmark: _Toc149895435]SIB12 includes only a sl-FreqInfoList and nothing specific for V2X/ProSe communication, hence, the remote UE can rely on preconfiguration to perform direct ProSe/V2X/U2U relay communication. 
[bookmark: _Toc149824437][bookmark: _Toc149895472]As multi-carrier support in sidelink is currently being specified, then there is no issue in having different frequencies in the preconfiguration and SIB12. Both the ProSe/V2X UE and the relay UE will be able to monitor multiple frequencies. The same is also valid for the U2U relaying scenario. 
[bookmark: _Toc149895436]For future releases, when the UE supports multi-carrier operation, the frequency in the preconfiguration and SIB12 can be different as the UEs will be able to monitor multiple frequencies. 
[bookmark: _Toc149824344][bookmark: _Toc149895437]Hence, based on the observations above, we make the following proposal:
[bookmark: _Toc149895473]In OOC, a remote UE will follow the configuration from SIB12 for the U2N relaying operation and when performing direct V2X/ProSe/U2U relay communication, the remote UE should consider itself to be OOC and rely on preconfiguration.
2.2 Remaining Open Issues
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: _Toc149895438]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 this is the last meeting for functional freeze hence, should not be pursued.   
[bookmark: _Toc149895474]RAN2 does not pursue the co-existence between U2N relays and U2U relays
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Remote UE in Figure 1(a) follows the SIB12 configuration and the remote UE in Figure 1(b) follows preconfiguration until it receives the SIB12 from the relay UE.
Observation 2	There is a common understanding that the remote UE (using preconfiguration) can communicate with the relay UE (using SIB12) as they will be configured with the same frequency as currently the UE only supports single carrier operation. In addition, such alignment in frequency is up to the operator deployment.
Observation 3	For an OOC remote UE, the network in SIB12 is expected to provide all the required information only for the remote UE to perform U2N relaying.
Observation 4	For ProSe/V2X direct communication, the remote UE (for all practical purposes) should consider itself to be out-of-coverage and relay on preconfiguration.
Observation 5	SIB12 includes only a sl-FreqInfoList and nothing specific for V2X/ProSe communication, hence, the remote UE can rely on preconfiguration to perform direct ProSe/V2X/U2U relay communication.
Observation 6	For future releases, when the UE supports multi-carrier operation, the frequency in the preconfiguration and SIB12 can be different as the UEs will be able to monitor multiple frequencies.
Observation 7	Coexistence would require further study in terms of differentiation and prioritization of services in the AS-layer.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Reuse U2N relay (re)selection parameters for U2U relay (re)selection.
Proposal 2	No restriction needs to be applied for a U2U Remote UE to trigger relay selection when the direct link is yet to be established.
Proposal 3	It is up to UE implementation whether the direct or indirect path (from relay selection) is chosen from the discovery procedure.
Proposal 4	In OOC, a remote UE will follow the configuration from SIB12 for the U2N relaying operation and when performing direct V2X/ProSe/U2U relay communication, the remote UE should consider itself to be OOC and rely on preconfiguration.
Proposal 5	RAN2 does not pursue the co-existence between U2N relays and U2U relays
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