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1 Introduction

This contribution is to discuss the open issues on UE capability enhancement for SL relay enhancement.
	1
	FFS whether to revisit UE capability to indicate BC list for U2U Relay discovery (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18)

	2
	FFS whether to revisit UE capability to indicate the support of more than 1 Uu legs for MP relay (pdcp-DuplicationMoreThanOneUuRLC-r18) and whether additional separate UE capability for PDCP duplication operation with MP relay is needed

	3
	Need of a UE capability parameter to indicate L2 multi-path Relay UE operation using PC5 connection


2 Discussion
(1) Open issue #1
It is understood that current ASN.1 to indicate BC list for U2U Relay discovery follows legacy ASN.1 format to indicate the supported BC list for related sidelink usages e.g., NR SL communication, U2N relay discovery, etc. Regarding an option to reuse the BC list for Rel-17 U2N Relay discovery for U2U Relay discovery which was discussed at R2 #124 meeting, since it is not expected to support U2N Relay operation and U2U Relay operation concurrently in a system, there seems no clear reason to use the supported BC list for Rel-17 U2N Relay discovery to indicate the supported BC list for Rel-18 U2U Relay discovery to reduce overhead. It is also unclear whether the BC list for Rel-17 U2N Relay discovery is same as that for Rel-18 U2U Relay discovery. Rather it is clear to use explicitly the supported BC list for U2U Relay discovery.
Observation 1. The benefit to use the existing BC list for Rel-17 U2N Relay discovery for indicating the supported BC list for Rel-18 U2U Relay discovery is unclear.
With the observation, it is proposed on issue #1 to keep the specified UE capability to indicate the supported BC list for U2U Relay discovery in [1].
Proposal 1. RAN2 to agree to keep supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18 as specified.

(2) Open issue #2 
For the specified parameter pdcp-DuplicationMoreThanOneUuRLC-r18 we do not see any problem to keep this parameter.
Regarding whether additional separate UE capabilities related to PDCP duplication operation with MP relay, we share some thoughts based on the existing PDCP duplication operation related parameters i.e., split DBR support, split SRB support, CA based DRB duplication support, and CA based SRB duplication support.
(1)
Split DRB support: with multipathRemoteUE-N3C or multipathRemoteUE-PC5L2, existing pdcp-DuplicationSplitDRB can be used to indicate whether the L2 multi-path Remote UE supports PDCP duplication over split DRB. So there is no need of multi-path specific UE capability parameter to indicate the support of PDCP duplication over split DRB in MP relay operation.
(2)
Split SRB support: with multipathRemoteUE-N3C or multipathRemoteUE-PC5L2, existing pdcp-DuplicationSplitSRB can be reused to indicate whether the L2 multi-path Remote UE supports PDCP duplication over split SRB. So there is no need of multi-path specific UE capability parameter to indicate the support of PDCP duplication over split SRB in MP relay operation.
(3)
CA based DRB duplication support: with multipathRemoteUE-N3C or multipathRemoteUE-PC5L2, existing pdcp-DuplicationMCG-OrSCG-DRB can be reused to indicate L2 multi-path Remote UE supports CA-based PDCP duplication over MCG DRB. So there is no need of multi-path specific UE capability parameter to indicate the support of CA-based PDCP duplication over MCG DRB in MP relay operation.
(4)
CA based SRB duplication support: with multipathRemoteUE-N3C or multipathRemoteUE-PC5L2, existing pdcp-DuplicationSRB can be reused to indicate L2 multi-path Remote UE supports CA-based PDCP duplication over SRB1/2. So there is no need of multi-path specific UE capability parameter to indicate the support of CA-based PDCP duplication over SRB1/2 in MP relay operation.
Observation 2. The existing UE capability parameters for PDCP duplication can be used to indicate the support of related PDCP duplication operations with MP relay.

Based on the observation, it is proposed on the issue #2 that no additional change is needed on top of the specified UE capability parameters in [1].

Proposal 2. RAN2 to agree to keep pdcp-DuplicationMoreThanOneUuRLC-r18 as specified.

Proposal 3. RAN2 to agree that there needs no additional separate UE capability for PDCP duplication with MP relay.
(3) Open issue #3

A discussion is pending how to indicate to gNB about the support of multi-path Relay UE operation using PC5 connection. Release 17 U2N Relay UE operation is a baseline for multi-path Relay UE operation using PC5 connection except that PC5-based RRC_IDLE/RRC_INACTIVE Relay UE’s connected state transition is supported with Rel-18 MP Relay. But it is unclear without identifying Relay UE’s capability on the support of Rel-18 MP relay operation how gNB can decide target Relay UE for indirect path for MP operation or direct path addition on top of indirect path via a Relay UE. It is questioned that all the Rel-17 L2 U2N Relay UEs shall support Rel-18 L2 U2N multi-path relay operation using PC5 connection? Since RAN2 already agreed that UE capability parameters on multi-path capability are signalled only to gNB, it is clear that Remote UE cannot identify that a candidate Relay UE supports Rel-18 L2 MP relay operation using PC5 connection.
Observation 3. It is unclear how gNB identifies that candidate Relay UE in MR from Remote UE supports R18 MP relay operation or R17 U2N relay operation.
Observation 4. No UE capability parameters on multi-path is not signalled between Relay UE and Remote UE.

With the observations above unless all the Rel-17 L2 U2N capable Relay UE support Rel-18 MP relay operation using PC5 connection, it is proposed on the issue #3 to define a UE capability parameter from a Relay UE to gNB to indicate the support of Rel-18 L2 multi-path relay using PC5 connection.

Proposal 4. RAN2 to define UE capability parameter signalled to gNB to indicate the support of L2 U2N multi-path Relay UE operation using PC5 connection.
3 Conclusion

Observation 1. The benefit to use the existing BC list for Rel-17 U2N Relay discovery for indicating the supported BC list for Rel-18 U2U Relay discovery is unclear.
Observation 2. The existing UE capability parameters for PDCP duplication can be used to indicate the support of related PDCP duplication operations with MP relay.

Observation 3. It is unclear how gNB identifies that candidate Relay UE in MR from Remote UE supports R18 MP relay operation or R17 U2N relay operation.

Observation 4. No UE capability parameters on multi-path is not signalled between Relay UE and Remote UE.

Based on the above discussion and observations, RAN2 is asked to discuss and capture the following proposals:
Proposal 1. RAN2 to agree to keep supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18 as specified.

Proposal 2. RAN2 to agree to keep pdcp-DuplicationMoreThanOneUuRLC-r18 as specified.

Proposal 3. RAN2 to agree that there needs no additional separate UE capability for PDCP duplication with MP relay.
Proposal 4. RAN2 to define UE capability parameter signalled to gNB to indicate the support of L2 U2N multi-path Relay UE operation using PC5 connection.
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