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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. Up to now, we think most of the essential stage 2 issues were finalized. Thus, we think it is time to start the discussion on UE capability of sidelink relay.   
In this contribution, we share our initial consideration on UE capability. We hope that RAN2 can agree the baseline capabilities proposed in this contribution, where the baseline capability means that it is the starting point of the followed offline / online discussion. And the final target is to endorse running CR of TS 38.306 related to sidelink relay by RAN2#117-e. 
2 Discussion  
We first review LTE sidelink relay capability [2], and then review the Rel-16 NR V2X capability [3]. And finally, we propose baseline capabilities of NR sidelink relay, 
2.1 Review of LTE sidelink relay capabilities 
All LTE discovery related capabilities are list in Table 1. The highlighted ones should be considered for NR capability. The rest capabilities don’t need to be considered because they are either introduced in Rel-16 NR V2X or not introduced in NR.

	Name of capability
	Description of capability
	Granularity of capability
	Considered in NR sidelink relay?

	discSupportedBands-r12
	The bands on which the UE supports sidelink discovery
	Per UE
	Yes (bands supporting discovery can be different from bands support NR SL comm.)

	discScheduledResourceAlloc-r12
	Whether the UE supports transmission of discovery announcements based on network scheduled resource allocation
	Per UE
	No (can reuse NR SL comm capability because NR discovery is sent via PSSCH) 

	disc-UE-SelectedResourceAlloc-r12
	Whether the UE supports transmission of discovery announcements based on UE autonomous resource selection
	Per UE
	No (can reuse NR SL comm capability because NR discovery is sent via PSSCH)

	disc-SLSS-r12
	Whether the UE supports SideLink Synchronization Signal (SLSS) transmission and reception for sidelink discovery
	Per UE
	No (SLSS related capability is not introduced in NR)

	discSupportedProc-r12
	The number of processes supported by the UE for reception of sidelink discovery
	Per UE
	No (can reuse NR SL comm capability because NR discovery is sent via PSSCH)

	discInterFreqTx-r13
	Whether the UE supports sidelink discovery announcements either a) on the primary frequency only or b) on other frequencies also, regardless of the UE configuration (e.g. CA, DC).
	Per UE
	No (can reuse NR SL comm capability because NR discovery is sent via PSSCH)

	discPeriodicSLSS-r13
	Whether the UE supports periodic Sidelink Synchronization Signal (SLSS) transmission and reception for sidelink discovery
	Per UE
	No (SLSS related capability is not introduced in NR)

	discSysInfoReporting-r13
	Whether the UE supports reporting of System Information for inter-frequency/PLMN sidelink discovery
	Per UE
	No (this feature is not introduced in NR)

	Sidelink discovery gap (6.13.3)
	It is optional for UE to support sidelink discovery gaps
	Optional feature without UE radio access capability 
	No (this feature is not introduced in NR)


Table.1 Summary and analysis of LTE discovery related capabilities
Based on observations in Table.1, we have Observation 1.

Observation 1: Among LTE discovery related capabilities, only discSupportedBands-r12 can be considered in NR sidelink relay. Other capabilities can be precluded due to below reasons:

· Capabilities related to PHY/MAC: different from LTE discovery, NR PSSCH is used to carry discovery

· Capabilities related to SLSS: no SLSS capabilities were introduced in NR

· Capability related to features not introduced, e.g., discovery gap 
All LTE relay related capabilities are list in Table 2. Obviously, these two optional UE features are still applicable to L3 relay.
	Name of capability
	Description of capability
	Granularity of capability
	Considered in NR sidelink relay?

	Sidelink Relay UE operation (6.13.1)
	It is optional for UE to support sidelink relay UE operation
	Optional feature without UE radio access capability 
	Yes for L3 relay

	Sidelink Remote UE operation (6.13.2)
	It is optional for UE to support sidelink remote UE operation
	Optional feature without UE radio access capability 
	Yes for L3 relay


Table.2 Summary and analysis of LTE sidelink relay related capabilities

Observation 2: For LTE relay, it has two optional features without UE radio access capability (Sidelink Relay UE operation and Sidelink Remote UE operation), which can be reused for NR L3 relay.
2.2 Review of Rel-16 NR V2X capabilities 

NR Rel-16 V2X capabilities are list in Table 3. Please note that we only list NR related capability because cross-RAT relay was not introduced in Rel-17 sidelink relay.
	Name of capability
	Description of capability
	Granularity of capability
	Comments

	supportedBandCombinationListSidelink-r16
	The supported NR sidelink communication band combinations by the UE
	Per UE
	Band combinations of L2 relay and discovery may be different from it

	supportedBandCombinationListSidelinkEUTRA-r16
	The supported V2X sidelink communication band combinations by the UE
	Per UE
	No cross-RAT control for relay

	supportedBandCombinationListSidelinkEUTRA-NR-r16
	The supported joint NR sidelink and V2X sidelink communication band combinations by the UE.
	Per UE
	

	lcp-RestrictionSidelink-r16
	Whether UE supports the selection of logical channels for each SL grant based on RRC configured restriction
	Per UE
	They are applied to NR discovery and L2 relay because NR PSSCH is used to carry it

	logicalChannelSR-DelayTimerSidelink-r16
	Whether the UE supports the logicalChannelSR-DelayTimer
	Per UE
	

	multipleSR-ConfigurationsSidelink-r16
	Whether the UE supports 8 SR configurations per PUCCH cell group
	Per UE
	

	multipleConfiguredGrantsSidelink-r16
	Whether UE supports 8 sidelink configured grant configurations (including both Type 1 and Type 2) in a resource pool.
	Per UE
	

	am-WithLongSN-Sidelink-r16


	Whether the UE supports AM DRB with 18 bit length of RLC sequence number for sidelink
	Per UE
	

	um-WithLongSN-Sidelink-r16


	Whether the UE supports UM DRB with 12 bit length of RLC sequence number for sidelink.
	Per UE
	

	outOfOrderDeliverySidelink-r16
	Whether UE supports out of order delivery of data to upper layers by PDCP
	Per UE
	

	accessStratumReleaseSidelink-r16
	The access stratum release for NR sidelink communication the UE supports
	Per UE
	


Table.3 Summary NR Rel-16 V2X related capabilities

Based on observations in Table.3, we have Observation 3:
Observation 3: Different from band list for SL communication in LTE, NR provides band combination list for SL communication. Other capabilities are applicable to NR discovery and L2 relay because NR PSSCH is used to carry it
2.3 NR sidelink relay capabilities

2.3.1 NR discovery related capabilities

We first discuss NR discovery related capability. Based on Observation 1 and 3, we prefer to introduce: 

· A per-UE band combination list for NR discovery, which can be different from supportedBandCombinationListSidelink-r16
· The discovery band combination list is common to L2 and L3 relay because we don’t see technique difference to support them. 
· The discovery band combination list is common to remote UE and relay UE, similar to LTE discovery 
· The discovery band combination list is common to relay discovery and non-relay discovery because we don’t see technique difference to support them. 
· The discovery band combination list is common to both transmission and reception of discovery message 
· The discovery band combination list is only required to be indicated to gNB because discovery is before unicast PC5 link establishment.
Observation 4: The discovery band combination list is only required to be indicated to gNB because discovery is before unicast PC5 link establishment

Thus, we propose: 

Proposal 1: As baseline UE capability, introduce below per-UE band combination list for NR discovery (e.g., with name supportedBandCombinationListDiscovery-r17), which is indicated to gNB.
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	supportedBandCombinationListDiscovery-r17
Defines the supported band combinations of NR sidelink discovery message transmission and reception by the UE: 

· It is common to relay discovery and non-relay discovery

· It is common to L2 and L3 relay. 
· it is common to remote UE and relay UE 
	UE
	No
	No
	No


	Sidelink Parameter
	UECapabilityInformation
	UECapabilityInformationSidelink

	supportedBandCombinationListDiscovery-r17
	X
	


2.3.2 NR L2 relay related capabilities

Then, we discuss NR L2 relay related capability. Based on Observation 2 and 3, we prefer to introduce two separate per-UE signaling bit for remote UE operation and relay UE operation: 

· A per-UE capability signaling for support NR L2 relay UE operation
· A per-UE capability signaling for support NR L2 remote UE operation
Here, we propose separate per-UE capability signaling for remote UE operation and relay UE operation because we think their supported features are different:
· Relay UE operation: 

· Support both Uu and PC5 SRAP 

· Support paging forwarding 

· Support SIB forwarding 

· Remote UE operation:

· Support at least PC5 SRAP

· No need to support paging/SIB forwarding because the SIB/paging reception should be same as legacy

· Support RRC resume/reestablishment via relay
Observation 5: Different capabilities are required for L2 relay UE operation and remote UE operation because their supported features are different.

And according to above discussion, the L2 relay UE operation and remote UE operation use PSSCH and PC5-RRC signaling. Thus, we think the supported band combination list should be same as supportedBandCombinationListSidelink-r16. 

Observation 6: L2 relay UE operation and remote UE operation use PSSCH and PC5-RRC signaling. Thus, the supported band combination list should be same as supportedBandCombinationListSidelink-r16. 
Thus, we propose:

Proposal 2: As baseline UE capability, introduce 2 separate per-UE capability signaling for NR L2 relay UE operation and remote UE operation (e.g., with name L2RelayUEoperation-r17 and L2RemoteUEoperation-r17), which is indicated to gNB.

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	L2RelayUEoperation-r17
Whether supporting NR L2 sidelink relay UE operation by the UE: 

· Support both Uu and PC5 SRAP 

· Support paging forwarding 

· Support SIB forwarding 
	UE
	No
	No
	No

	L2RemoteUEoperation-r17
Whether supporting NR L2 sidelink remote UE operation by the UE: 

· Support PC5 SRAP

· Support RRC resume/reestablishment via relay
	UE
	No
	No
	No


	Sidelink Parameter
	UECapabilityInformation
	UECapabilityInformationSidelink

	L2RelayUEoperation-r17
	X
	

	L2RemoteUEoperation-r17
	X
	


Proposal 3: The supported band combination list for L2 relay UE operation and remote UE operation is same as supportedBandCombinationListSidelink-r16
2.3.3 NR L3 relay related capabilities

We finally discuss NR L3 relay related capability. Based on Observation 2 and 3, we prefer to introduce: 

· Same as LTE, we can introduce optional UE feature without UE radio access capability parameters because L3 relay is not visible to RAN
· Same as LTE, separate features for relay UE and remote UE, i.e., “L3 Sidelink Relay UE operation” and “L3 Sidelink Remote UE operation”

· It is not required to be aware to peer UE because RSC on L2 and/or L3 relay supporting is included in discovery message.

Observation 7: Capability of L2 or L3 relay supporting is not required to be aware to peer UE because RSC on L2 and/or L3 relay supporting is included in discovery message
Thus, we propose:
Proposal 4: As baseline UE capability, introduce 2 separate optional UE feature without UE radio access capability parameters for NR L3 relay UE operation and remote UE operation (e.g., with name “L3 Sidelink Relay UE operation” and “L3 Sidelink Remote UE operation”):
	Definitions for feature

	L3 sidelink relay UE operation
It is optional for UE to support L3 sidelink relay UE operation as specified in TS 38.331 [9].

	L3 sidelink remote UE operation
It is optional for UE to support L3 sidelink remote UE operation as specified in TS 38.331 [9].


3 Conclusion
In this contribution, we share our initial consideration on UE capability. We hope that RAN2 can agree the baseline capabilities proposed in this contribution, where the baseline capability means that it is the starting point of the followed offline / online discussion. 
We made below observations:
Observation 1: Among LTE discovery related capabilities, only discSupportedBands-r12 can be considered in NR sidelink relay. Other capabilities can be precluded due to below reasons:

· Capabilities related to PHY/MAC: different from LTE discovery, NR PSSCH is used to carry discovery

· Capabilities related to SLSS: no SLSS capabilities were introduced in NR

· Capability related to features not introduced, e.g., discovery gap 
Observation 2: For LTE relay, it has two optional features without UE radio access capability (Sidelink Relay UE operation and Sidelink Remote UE operation), which can be reused for NR L3 relay.
Observation 3: Different from band list for SL communication in LTE, NR provides band combination list for SL communication. Other capabilities are applicable to NR discovery and L2 relay because NR PSSCH is used to carry it
Observation 4: The discovery band combination list is only required to be indicated to gNB because discovery is before unicast PC5 link establishment
Observation 5: Different capabilities are required for L2 relay UE operation and remote UE operation because their supported features are different.
Observation 6: L2 relay UE operation and remote UE operation use PSSCH and PC5-RRC signaling. Thus, the supported band combination list should be same as supportedBandCombinationListSidelink-r16. 
Observation 7: Capability of L2 or L3 relay supporting is not required to be aware to peer UE because RSC on L2 and/or L3 relay supporting is included in discovery message
Based on the discussion in the previous sections, we propose the following:
Proposal 1: As baseline UE capability, introduce below per-UE band combination list for NR discovery (e.g., with name supportedBandCombinationListDiscovery-r17), which is indicated to gNB.

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	supportedBandCombinationListDiscovery-r17
Defines the supported band combinations of NR sidelink discovery message transmission and reception by the UE: 

· It is common to relay discovery and non-relay discovery

· It is common to L2 and L3 relay. 
· it is common to remote UE and relay UE 
	UE
	No
	No
	No


	Sidelink Parameter
	UECapabilityInformation
	UECapabilityInformationSidelink

	supportedBandCombinationListDiscovery-r17
	X
	


Proposal 2: As baseline UE capability, introduce 2 separate per-UE capability signaling for NR L2 relay UE operation and remote UE operation (e.g., with name L2RelayUEoperation-r17 and L2RemoteUEoperation-r17), which is indicated to gNB.

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	L2RelayUEoperation-r17
Whether supporting NR L2 sidelink relay UE operation by the UE: 

· Support both Uu and PC5 SRAP 

· Support paging forwarding 

· Support SIB forwarding 
	UE
	No
	No
	No

	L2RemoteUEoperation-r17
Whether supporting NR L2 sidelink remote UE operation by the UE: 

· Support PC5 SRAP

· Support RRC resume/reestablishment via relay
	UE
	No
	No
	No


	Sidelink Parameter
	UECapabilityInformation
	UECapabilityInformationSidelink

	L2RelayUEoperation-r17
	X
	

	L2RemoteUEoperation-r17
	X
	


Proposal 3: The supported band combination list for L2 relay UE operation and remote UE operation is same as supportedBandCombinationListSidelink-r16
Proposal 4: As baseline UE capability, introduce 2 separate optional UE feature without UE radio access capability parameters for NR L3 relay UE operation and remote UE operation (e.g., with name “L3 Sidelink Relay UE operation” and “L3 Sidelink Remote UE operation”):

	Definitions for feature

	L3 sidelink relay UE operation
It is optional for UE to support L3 sidelink relay UE operation as specified in TS 38.331 [9].

	L3 sidelink remote UE operation
It is optional for UE to support L3 sidelink remote UE operation as specified in TS 38.331 [9].
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