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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the left issue on UE capability for R18 Relay enhancement. In RAN2 #124 meeting, the following agreements are made:
	Separate capabilities for U2U and U2N relay functionality (for both remote and relay UEs, for L2 and L3).
Capability parameters of U2U relay UE operation and U2U remote UE operation are not signalled to peer UE in the AS capability.
A single new U2U relay discovery AS capability is common to L3 U2U relay and L2 U2U relay, discovery models A/B and integrated discovery, and remote UE and relay UE.
Integrated discovery requires AS capabilities for both U2U relay discovery and communication.  No separate AS capability for integrated discovery; a UE that supports U2U relay discovery and communication is required to support integrated discovery from AS layer perspective.
To indicate the support of R18 U2N relay service continuity, define separate capability parameter for R18 L2 U2N remote UE.
New separate UE capability parameters on multi-path capability will be defined to indicate the support of multi-path relaying via L2 U2N relay and to indicate the support of multi-path relaying via non-3GPP connection. 
The separate UE capability parameters on multi-path capability are signaled only to gNB.
Introduce a capability for functioning as a relay UE in MP scenario 2.
To indicate the support of RRC_IDLE/RRC_INACTIVE target Relay UE for indirect path addition/change in MP scenario 1, define a separate UE capability parameter.
No additional UE capability is needed. Existing UE capability parameters of Release 17 sidelink DRX can be reused.
Clarify E2E UE capability transfer AS layer procedure in the figure in L2 U2U relay in stage 2 CR (R2-2312029, Figure 16.12.x-1: Procedure for L2 U2U Remote UE connection establishment)
Define separate BC list for U2U relay discovery in the ASN.1 as a baseline.  Overhead issues can be further discussed in maintenance.
Define separate UE capability to indicate the support of more than 1 Uu legs for MP relay as a baseline.  Potential to combine with existing capabilities can be discussed in maintenance.



[bookmark: _Toc131757145]Discussion 
BC list for U2U Relay discovery
For the open issue on the BC list for U2U Relay discovery, the following FFS point is provided by the Rapporteur:
	Issue #1. 
FFS whether to revisit UE capability to indicate BC list for U2U Relay discovery (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18)


In the current specification, separate BC list (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18) for U2U Relay discovery is introduced, but there are views on reusing the R17 U2N Relay discovery BC list for R18 U2U, and the main argument is the R18 U2U Relay and R17 U2N relay use the same resource pool configuration, so the BC for U2U Relay discovery and U2N Relay discovery should be same. This is the same situation for R17 Relay discovery and non-relay discovery, but in R17 after serval time discussions, separate capabilities are finally concluded.
[bookmark: _Toc156579522][bookmark: _Toc157698320][bookmark: _Toc159255079]In R17, there are separate UE capabilities for relay discovery and non-relay discovery after serval time discussions.
For the discovery of U2U Relay and U2N relay case, there is a different aspect that needs separate UE capability. For example, the Uu threshold configuration on discovery transmission. A UE that only supports U2U Relay doesn’t need to implement the U2N Relay discovery-related function on the indicated BC for U2U Relay discovery. As shown in the following agreement for R17 U2N Relay discovery capability, the U2N Relay discovery capability includes the support of U2N Relay related threshold. 
	Proposal 1: Revise the agreement in RAN2#116b-e to separate capabilities for relay and non-relay discovery. And capability of relay discovery includes the support of Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection.


[bookmark: _Toc156579523][bookmark: _Toc157698321][bookmark: _Toc159255080]The U2N Relay discovery capability includes the support of Uu RSRP triggered U2N relay discovery and/or PC5 RSRP triggered U2N relay (re)selection.
Considering the above 2 points, the separate BC list (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18) for U2U Relay discovery is necessary. Besides, the separate capability can also reduce the test effort because it does not force the UE to support both U2N and U2U Relay discovery in all the indicated bands.
[bookmark: _Toc156579524][bookmark: _Toc157698322][bookmark: _Toc159255081]Separate capability can reduce the test effort because it does not force the UE to support both U2N and U2U Relay discovery in all the indicated BC list.
[bookmark: _Toc156404007][bookmark: _Toc156579527][bookmark: _Toc159255084]RAN2 confirm using separate BC list (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18) for U2U relay discovery.
New capability for more than one Uu leg
For the open issue on the support of more than 1 Uu legs in MP relay, the following FFS point is provided by the Rapporteur:
	Issue #2.
[bookmark: _Hlk156556728][bookmark: _Hlk156556712]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


For this FFS point, there are views on using the combination of legacy Uu more than one leg capability (pdcp-DuplicationMoreThanTwoRLC-r16) and MP capability (multipathRemoteUE-PC5L2-r18) to imply UE supports more than 1 Uu leg for MP bearers.  
	[bookmark: _Hlk156557061]pdcp-DuplicationMoreThanTwoRLC-r16
Defines whether the UE supports PDCP duplication with more than two RLC entities as specified in TS 38.323 [16]. The UE supporting this feature supports secondary RLC entity(ies) activation and deactivation based on duplication RLC Activation/Deactivation MAC CE as specified in TS 38.321 [8]. A UE supporting this feature shall also support pdcp-DuplicationMCG-OrSCG-DRB, pdcp-DuplicationSplitDRB, pdcp-DuplicationSplitSRB and pdcp-DuplicationSRB.


pdcp-DuplicationMoreThanTwoRLC-r16 includes the support of duplication RLC Activation/Deactivation MAC CE, and this MAC CE has different meanings for MP Relay case and non-relay case.
	-	RLCi: This field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB. For Multi-path, RLC entity i is counted in order of direct path (where i is ascending order of logical channel ID of secondary RLC entities) and indirect path. The RLCi field is set to 1 to indicate that the PDCP duplication for the RLC entity i shall be activated. The RLCi field is set to 0 to indicate that the PDCP duplication for the RLC entity i shall be deactivated.


In last RAN2 meeting, we agreed to support more than 1 Uu leg in MP Relay as an optional capability, i.e., allow MP Remote UE to support only one Uu leg, which means the Remote UE doesn’t need to implement the new feature of duplication RLC Activation/Deactivation MAC CE.
	More than one leg (i.e., CA configuration with 2 or 3 legs) on direct Uu path in MP is supported.  Capability for this feature to be discussed under the general capability discussion.


But if we reuse the combination of pdcp-DuplicationMoreThanTwoRLC-r16 and multipathRemoteUE-PC5L2-r18 there is no chance for the L2 U2N MP relay UE to not implement the enhancement of this MAC CE.
[bookmark: _Toc156579525][bookmark: _Toc157698323][bookmark: _Toc159255082]There is an enhancement on duplication RLC Activation/Deactivation MAC CE, and only L2 MP Remote UE supports more than one Uu RLC in MP Relay case need to implement such enhancement.
Therefore, a new capability to indicate the support of more than 1 Uu legs for MP relay case is needed to allow all the following 4 cases:
Case 1: UE supports more than one secondary RLC leg in non-relay case (Pure Uu scenario);
Case 2: UE supports L2 MP Remote operation and only supports a single Uu RLC leg in case of MP Relay, but support multiple secondary RLC leg in non-relay case (Pure Uu scenario);
Case 3: UE supports L2 MP Remote operation but only supports one Uu RLC leg in both MP Relay case and non-relay case (Pure Uu scenario);
Case 4: UE supports L2 MP Remote operation and supports more than one Uu RLC leg in both MP Relay case and non-relay case (Pure Uu scenario).
Among the above 4 cases, the combination of pdcp-DuplicationMoreThanTwoRLC-r16 and multipathRemoteUE-PC5L2-r18 cannot cover case 2.
[bookmark: _Toc156579526][bookmark: _Toc157698324][bookmark: _Toc159255083]The combination of pdcp-DuplicationMoreThanTwoRLC-r16 and multipathRemoteUE-PC5L2-r18 cannot cover the case when the UE supports one single Uu RLC leg in MP Relay case, but support more than one secondary RLC leg in non-relay case.
[bookmark: _Toc156237270][bookmark: _Toc156404008][bookmark: _Toc156579528][bookmark: _Toc159255085]RAN2 confirm using additional separate UE capability (pdcp-DuplicationMoreThanOneUuRLC-r18) for PDCP duplication operation with MP relay.
L2 multi-path Relay UE capability
For whether to have L2 multi-path Relay capability, the following open issue is provided:
	Issue #3.
[bookmark: _Hlk159255043]Need of a UE capability parameter to indicate L2 multi-path Relay UE operation using PC5 connection


For L2 multi-path Relay UE, one enhancement compared to single-path relay is the IDLE/INACTIVE U2N Relay UE can be triggered by PC5-RRC message, with this enhancement, it is straightforward to have a capability to indicate the support of L2 multi-path Relay UE operation to allow the gNB to configure the use of PC5-RRC trigger.
[bookmark: _Toc159255086]RAN2 to agree the support of capability parameter to indicate L2 multi-path Relay UE operation using PC5 connection.
[bookmark: _Toc131757160]Conclusion
We have the following observations:
Observation 1	In R17, there are separate UE capabilities for relay discovery and non-relay discovery after serval time discussions.
Observation 2	The U2N Relay discovery capability includes the support of Uu RSRP triggered U2N relay discovery and/or PC5 RSRP triggered U2N relay (re)selection.
Observation 3	Separate capability can reduce the test effort because it does not force the UE to support both U2N and U2U Relay discovery in all the indicated BC list.
Observation 4	There is an enhancement on duplication RLC Activation/Deactivation MAC CE, and only L2 MP Remote UE supports more than one Uu RLC in MP Relay case need to implement such enhancement.
Observation 5	The combination of pdcp-DuplicationMoreThanTwoRLC-r16 and multipathRemoteUE-PC5L2-r18 cannot cover the case when the UE supports one single Uu RLC leg in MP Relay case, but support more than one secondary RLC leg in non-relay case.

We have the following proposals:
Proposal 1	RAN2 confirm using separate BC list (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18) for U2U relay discovery.
Proposal 2	RAN2 confirm using additional separate UE capability (pdcp-DuplicationMoreThanOneUuRLC-r18) for PDCP duplication operation with MP relay.
Proposal 3	RAN2 to agree the support of capability parameter to indicate L2 multi-path Relay UE operation using PC5 connection.
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