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1 Introduction
This is a summary report for below offline discussion:

· [AT116bis-e][607][Relay] Relay UE capabilities (Qualcomm)

      Scope: Start discussion of UE capabilities for relaying, with R2-2200178 as an initial input, and attempt to conclude on a baseline set of capabilities for a draft CR to 38.306.

      Intended outcome: Report to Tuesday CB session

      Deadline:  Monday 2022-01-24 1800 UTC
From rapporteur respective, the targets of this email discussion are:

· The final target is to endorse running CR of TS 38.306 related to sidelink relay by RAN2#117-e. 
· We hope that RAN2 can agree a set of baseline capabilities, where the baseline capability means that it is the starting point of the followed offline / online discussion
· We don’t need to endorse a draft CR during the meeting. But considering the short time after the meeting, it would be good to have a TP/draft CR available that people can see as a baseline.
2 Discussion  
We first provide a short review of LTE sidelink relay capability in Section 2.1.1 [2], and then Rel-16 NR V2X capability in Section 2.1.2 [3]. If you are familiar with them, you can skip them and jump to Section 2.2 to provide your inputs. 
2.1 Background of LTE relay capability and Rel-16 NR capability

2.1.1 Review of LTE sidelink relay capabilities 
All LTE discovery related capabilities are list in Table 1 with rapporteur’s analysis in 4th column
	Name of capability
	Description of capability
	Granularity of capability
	Rapporteur’s view on whether to consider 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
All LTE relay related capabilities are list in Table 2.
	Name of capability
	Description of capability
	Granularity of capability
	Rapporteur’s view on whether to consider 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

2.1.2 Review of Rel-16 NR V2X capabilities 

NR Rel-16 V2X capabilities are list in Table 3.
	Name of capability
	Description of capability
	Granularity of capability
	Rapporteur’s 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

2.2 Discussion on NR sidelink relay capabilities

First, according to LTE relay capabilities [2], the capabilities on discovery (e.g., discSupportedBands-r12) are independent of capabilities on relay (e.g., Sidelink Relay UE operation). Rapporteur’s understanding is that this principle can be reused in NR, especially non-relay discovery being supported in this release. Thus, Rapporteur want to confirm whether this is RAN2 common understanding.

Q1) Do you agree that the capabilities on NR discovery are independent of capabilities on sidelink relay (including L2 and L3 relay), similar to LTE?  
	Company
	Response (Y/N)
	Comments (if company answered No due to significant concerns)

	OPPO
	Y
	

	Xiaomi
	Y
	Agree with Rapp, since there is non-relay discovery which is independent of sidelink relay.


2.2.1 NR discovery related capabilities

In R2-2200178 [4], it proposed below baseline capability on NR discovery:
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
	


As you see, this proposal includes multiple aspects. Thus, rapporteur would like to get companies’ inputs on each detail.
First, it is whether we need separate capability on relay discovery and non-relay discovery. In LTE capability, it is common to relay and non-relay discovery.
Q2) On NR discovery capability related to relay/non-relay discovery, do you prefer:

· Option 1: common to relay discovery and non-relay discovery

· Option 2: separate capabilities for relay discovery and non-relay discovery
	Company
	Response 
	Comments 

	OPPO
	2
	We are open to both 1 and 2, yet considering for L2 / L3 relay, there is no solution without requiring discovery message, it seems more reasonable to handle relay discovery + communication as an integrated function / feature for capability discussion, i.e., logically, there should be just non-relay-discovery vs. relay functionality including both relay-discovery and relay-communication as a whole part.

	Xiaomi
	Comments
	This may depend on which capability rapp is referring to. If question aims at supported band for discovery, option 1 is preferred. For other aspects, separate capabilities may be preferred, for example, threshold based discovery initiation, which is only applicable for relay discovery.


Secondly, it is whether we need separate capability on transmission and reception of discovery. In LTE capability, it is common to transmission and reception.
Q3) On NR discovery capability related to transmission and reception of discovery message, do you prefer: 

· Option 1: common to transmission and reception of discovery message
· Option 2: separate capabilities for transmission and reception of discovery message
	Company
	Response 
	Comments

	OPPO
	1
	

	Xiaomi
	Option 1
	


Next, Rapporteur would like to check whether we need separate capability on L2 and L3 relay. In LTE capability, these is no such issue because only L3 relay is supported. 
Q4) On NR discovery capability related to relay type, do you prefer: 

· Option 1: common to L2 and L3 relay

· Option 2: separate capabilities for L2 and L3 relay  
	Company
	Response 
	Comments

	OPPO
	
	(we understand these two Qs are only applicable to relay case since for non-relay, there is no differentiation of L2/L3 or remote/relay UE)

As replied to Q2, for the relay case, not sure if we need to further split discovery function out, since there is no solution for relaying requiring no discovery message. 
(we are fine to split L2 and L3 relay function as to be discussed in the following sections though).

	Xiaomi
	Option 1
	According the agreements, the transmission and reception of discovery message procedure is common to L2 and L3 relay.


Next, Rapporteur would like to check whether we need separate capability on remote UE and relay UE. In LTE capability, it is common to relay UE and remote UE. 
Q5) On NR discovery capability related to remote UE and relay UE, do you prefer: 

· Option 1: common to remote UE and relay UE
· Option 2: separate capabilities for remote UE and relay UE

	Company
	Response 
	Comments

	OPPO
	
	(we understand these two Qs are only applicable to relay case since for non-relay, there is no differentiation of L2/L3 or remote/relay UE)

As replied to Q2, for the relay case, not sure if we need to further split discovery function out, since there is no solution for relaying requiring no discovery message. 

(we are fine to split remote and relay UE related relay function as to be discussed in the following sections though).

	Xiaomi
	Option 1
	We don’t see the need to separate the capability in discovery. The UE type, i.e. relay or remote UE, could be differentiated by other capability indication.


Next, Rapporteur would like to discuss the signaling of NR discovery capability. In Rapporteur’s understanding, we have below options:
· Option 1: A list of band combination list, which is similar to Rel-16 sidelink communication band combination list (i.e., supportedBandCombinationListSidelink-r16) and can be a different list
· Option 2: A band list, same as LTE capability (i.e., discSupportedBands-r12)
· Option 3: A single bit on whether supporting NR discovery

Q6) On signaling of NR discovery capability, do you prefer: 

· Option 1: A list of band combination list, which is similar to Rel-16 sidelink communication band combination list (i.e., supportedBandCombinationListSidelink-r16) and can be a different list

· Option 2: A band list, same as LTE capability (i.e., discSupportedBands-r12)
· Option 3: A single bit on whether supporting NR discovery

	Company
	Response 
	Comments

	OPPO
	3
	Although no strong view, we understand LTE adopt a per-band capability because discovery was carried via a dedicated PHY channel in LTE (i.e., PSDCH), yet considering now in LTE, discovery is carried using PSSCH as for communication, it is more a L2 capability, so seems more a per-UE than a per-band/BC capability.

	Xiaomi
	Option 1
	Option 1 is the most flexible and forward compatible way, which could also align with sidelink communication capability.


Then, given your input on Q6, Rapporteur would like to check whether the signaling is indicated to gNB (i.e., in UECapabilityInformation), or peer UE (i.e., in UECapabilityInformationSidelink), or both. 

Q7) On signaling of NR discovery capability, do you prefer: 

· Option 1: Indicated to only gNB (i.e., only included in UECapabilityInformation)
· Option 2: Indicated to only peer UE (i.e., only included in UECapabilityInformationSidelink)
· Option 3: Indicated to both gNB and peer UE
	Company
	Response 
	Comments

	OPPO
	1
	Capability is based on GC/BC type (even for model-B, the first message is BC-based), so the capability signaling via PC5-RRC is not applicable.

	Xiaomi
	Option 1
	The discovery transmission and reception occurs before unicast connection establishment, so doesn’t rely on unicast connection. There seems to be unnecessary to indicate the discovery capability to peer UE.


Finally, companies are welcome to provide inputs on other aspects on NR discovery capabilities.
Q8) Any other comments on NR discovery capabilities (e.g., new separate capability, missed aspects)? 
	Company
	Comments

	
	

	
	


2.2.2 NR L2 relay related capabilities

We discuss NR L2 relay related capability in this section. 
In R2-2200178 [4], it proposed below baseline capability on L2 relay:

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
As you see, this proposal includes multiple aspects. Thus, rapporteur would like to get companies’ inputs on each detail.

First, we discuss the granularity of the capability signaling. In Rapporteur’s understanding, we have below options:

· Option 1: a common signaling to remote UE operation and relay UE operation

· Option 2: separate capability signaling for remote UE operation and relay UE operation
· Option 3: Multiple separate capability signaling for some L2 relay features (e.g., support of PC5 SRAP, support of paging forwarding, support of SIB forwarding).

Q9) On granularity of L2 relay capability, do you prefer: 

· Option 1: a common signaling to remote UE operation and relay UE operation
· Option 2: separate capability signaling for remote UE operation and relay UE operation
· Option 3: Multiple separate capability signaling for some L2 relay features (details TBD)
	Company
	Response 
	Comments

	Qualcomm
	Y
	

	OPPO
	At least 2
	We understand the capability for relay and remote UE seems differ in some aspect, so at least option-2 is more preferred?
For option-3, we see some discussion on detailed aspect of relay-UE, e.g., in terms of SIB-forwarding, and paging monitoring, it would be good to have some discussion on the related aspects, and to conclude on that based on the discussion result

	Xiaomi
	Option 2 an Option 3
	We see the necessity to exchange SIB forwarding related capability between remote UE and relay UE to enable the SI request and forwarding.


If you prefer Option 3 of Q9, please provide your identified L2 relay features.

Q10) If you prefer Option 3 of Q9, please provide your identified L2 relay features which require separate capability signaling (e.g., support of PC5 SRAP, support of paging forwarding, support of SIB forwarding).
	Company
	Identified L2 relay features which require separate capability signaling

	Qualcomm
	

	Xiaomi
	As we discussed in R2-2200796, Remote UE and relay UE may have different capabilities regarding SIB reception. It’s possible relay UE may not be able to forward certain requested SIBs from remote UE. In legacy, sidelink peer UEs would exchange capability via PC5 RRC to acknowledge each other’s capability, so to ensure subsequent reconfiguration doesn’t exceed peer UE’s capability. It’s straightforward to reuse the legacy procedure in relay, i.e. relay and remote UE exchanges each other’s capability via PC5 RRC. Therefore, remote UE would not request SIBs which is not supported by relay UE.

Note the capability exchanged via PC5 RRC in R16 is only sidelink capability. Remote UE is not able to acknowledge the relay UE’s Uu capability. Therefore, relay UE should indicate which SIB could be forwarded to remote UE. Furthermore, the content of SIB may be extended in each release, due to new feature introduction. Therefore, it’s beneficial for relay UE to also indicate the release version.

Relay UE indicates its SI forwarding capability to remote UE during capability exchange. The SI forwarding capability could include relay UE’s supported release version on Uu or SIBs which relay UE is capable to forward. Remote UE would only request the SIBs which relay UE is capable to forward, according to its SI forwarding capability.


Then, Rapporteur would like to discuss detailed signaling. In Rapporteur’s understanding, we have below options:

· Option 1: A list of band combination list which supports L2 relay functions / features (granularity depending on your answer to Q9)

· Option 2: A band list which supports L2 relay functions / features (depending on your answer to Q9)

· Option 3: A single bit on whether supporting L2 relay functions / features (depending on your answer to Q9). And the supported combination list is same as supportedBandCombinationListSidelink-r16
Q11) On signaling of L2 relay capability, do you prefer: 

· Option 1: A list of band combination list which supports L2 relay functions / features (its granularity depending on your answer to Q9)

· Option 2: A band list which supports L2 relay functions / features (its granularity depending on your answer to Q9)
· Option 3: A single bit on whether supporting L2 relay functions / features (its granularity depending on your answer to Q9). And the supported combination list is same as supportedBandCombinationListSidelink-r16
	Company
	Response 
	Comments

	OPPO
	3
	Similar to the answer to Q6, we tend to see the function of L2 relay is more of L2 feature, instead of RAN1/4 feature, so seems sufficient as per-UE capability?

	Xiaomi
	Option 3
	L2 relay is higher layer function, which is independent of band.


Finally, Rapporteur would like to check whether the signaling is indicated to gNB (i.e., in UECapabilityInformation), or peer UE (i.e., in UECapabilityInformationSidelink), or both. 

Q12) On signaling of L2 relay capability, do you prefer: 

· Option 1: Indicated to only gNB (i.e., only included in UECapabilityInformation)
· Option 2: Indicated to only peer UE (i.e., only included in UECapabilityInformationSidelink)
· Option 3: Indicated to both gNB and peer UE
	Company
	Response 
	Comments

	Qualcomm
	Y
	

	OPPO
	1
	We see it depends on the output of Q9, i.e., if there is no further differentiation on specific relay functionality for remote/relay UE, no need for PC5-RRC signaling, since relay/remote UE capability is already reflected since RSC-broadcasting by relay UE, and DCR transmission by remote UE. 
Otherwise, if there is further differentiation on specific relay functionality for remote/relay UE, some PC5-RRC signaling exchange would be helpful.

	Xiaomi
	Option 3
	gNB shall be indicated with relay capability to provide necessary configuration. As we responded in Q10, peer UE shall exchange their SIB forwarding capability. Therefore, both gNB and peer UE should be indicated, but the content may be different.


Finally, companies are welcome to provide inputs on other aspects on L2 relay capabilities.

Q13) Any other comments on L2 relay capabilities (e.g., new separate capability, missed aspects)? 
	Company
	Comments

	Qualcomm
	

	
	


2.2.3 NR L3 relay related capabilities

We discuss NR L3 relay capability in this section. Please note that LTE has provided similar capability (as illustrated in Table. 2). Rapporteur think it is straight forward to introduce similar capability for NR L3 relay, but need to get companies’ input.
Q14) For L3 relay, do you agree to introduce below capability similar to LTE?

· 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].


	Company
	Response (Y/N)
	Comments (if company answered No due to significant concerns)

	OPPO
	Y
	

	Xiaomi
	Comment
	We don’t see the necessity of these capabilities since L3 relay function is not controlled by gNB. However, we can go with majority.


Finally, companies are welcome to provide inputs on other aspects on L3 relay capabilities.

Q15) Any other comments on L3 relay capabilities (e.g., new separate capability, missed aspects)? 
	Company
	Comments

	
	

	
	


3 Conclusion
TBD based on companies’ input
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