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Introduction
In this contribution, we will discuss the remaining issues on U2U relay.  
Discussion
SA2 Reply LS on L2ID and User Info for L2 based U2U
RAN2 made a working assumption that the RRCReconfigurationSidelink message carries both the L2 ID and the Local ID of the peer Remote UE and assumes that the association between the User Info ID and the L2 ID of the peer Remote UE is done at the Remote UE ProSe layer.
	SA2 Answer: 

SA2 discussed the RAN2 WA option (i.e. Option 2 captured in R2-2311275 [1]):

• According to SA2's understanding, this option can operate as below:

Local ID and L2 ID of target Remote UE is provided by the UE-to-UE Relay to source Remote UE by using the RRCReconfigurationSidelink message. There are two possible ways for source Remote UE to set the Local ID of target Remote UE when sending e2e DCR message.

(1) One way is that the ProSe layer of the source Remote UE provides the L2 ID of target Remote UE to the AS layer, so that the AS layer can set the Local ID of the target Remote UE based on the mapping provided by the RRCReconfigurationSidelink message. This means that the AS layer of the source Remote UE needs to create some context for the target Remote UE before the e2e unicast link establishment.

(2) The other way is that after receiving the RRCReconfigurationSidelink message, the AS layer of the source Remote UE provides the L2 ID and Local ID (included in a container) of the target Remote UE to the ProSe layer. When sending e2e DCR message to the target Remote UE via the UE-to-UE Relay, the ProSe layer of the source Remote UE can determine the Local ID of the target Remote UE, and provides the Local ID (included in a container) and UE-to-UE Relay's L2 ID to the AS layer.

• The existing SA2 defined procedures do not support the source Remote UE to learn the Target Remote UE’s L2 ID, and vice versa. Therefore, SA2 procedure changes are required which means SA2 specification change is required to support this option. However, some companies have concern on these changes about that the L2 ID uniqueness beyond immediate hop cannot be guaranteed. In addition, the use of L2 ID to associate Local ID may also affect other procedures, e.g. Link identifier update procedure, etc.

SA2 also discussed the alternative option of RAN2 (i.e. Option 1 captured in R2-2311275 [1]):
• According to SA2's understanding, this option can operate as below:
Local ID and User Info ID (included in a container) of target Remote UE is provided by the UE-to-UE Relay to source Remote UE by using the RRCReconfigurationSidelink message. Then, the Local ID (included in a container) and User Info ID (included in a container) are provided from the AS layer to the ProSe layer of the source Remote UE.

When sending e2e DCR message to the target Remote UE via the UE-to-UE Relay, the ProSe layer of the source Remote UE can pass the Local ID (included in a container) associated with the target Remote UE's User Info ID to the AS layer.
• Therefore, this option does not require change on the existing SA2 defined procedures but requires some interaction between ProSe layer and AS layer which means SA2 specification change is required to support this option. However, some companies have concern about the inter layer interaction at UE-to-UE Relay and Remote UEs and providing User Info ID to the AS layer.


According to SA2’s LS, Option 2 (assign Local ID together with L2 ID) is feasible but SA2 specification change is required to do the association between the User Info ID and the L2 ID of the peer Remote UE. 

It should be noted that even if Option 1 is used to associate Local ID with User Info ID, L2 ID of the peer remote UE also needs to be knew by the source remote UE, based on the current RRC signalling design. E.g. when remote UE reports E2E QoS flow profiles in SUI, the peer remote UE L2 ID is needed. That is, even if Option 1 is used for Local ID assignment, other RAN2 procedures still need SA2 specification change to let the source remote UE to know the peer remote UE’s L2 ID.

Since L2 ID is used in many procedures in RAN2, it is suggested to keep RAN2 agreement to use Option 2 for local ID indication and request SA2 to make specification change to support the Option 2.
Proposal 1: Keep RAN2 agreement to use Option 2 (indicate Local ID with L2 ID) for Local ID indication and request SA2 to make specification change to support the Option 2.
Issue 3.1: gNB capability of supporting U2U relay

	Issue 3.1: Editor’s Note: FFS whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed for gNB capability of supporting U2U Relay.


In R17 SL relay, the following indications for gNB capability were introduced in SIB12. 
	sl-L2U2N-Relay: This field indicates the support of NR sidelink Layer-2 relay.

sl-NonRelayDiscovery: This field indicates the support of NR sidelink non-relay discovery.

sl-L3U2N-RelayDiscovery: This field indicates the support of L3 U2N relay AS-layer capability, i.e. NR sidelink relay discovery.


For R18 L3/L2 U2U relay discovery, new thresholds for U2U relay discovery are expected to be configured by gNB. So new gNB capability for L3/L2 U2U relay discovery is required. Since there is no difference for L3 U2U relay discovery and L2 U2U relay discovery, a single gNB capability can be introduced to indicate the support of L3 and L2 U2U relay discovery. 

With regard to the support of L2 U2U relay communication, RAN2 agreed that L2 U2U remote/relay UE in RRC connected acquires SLRB config and per hop RLC channel configuration via dedicated signalling. So new gNB capability is required for L2 U2U relay communication. Since L3 U2U relay communication can be regarded as normal sidelink communication in each hop, no new gNB capability indication for L3 U2U relay communication is needed.
Proposal 2: Introduce two new gNB capability indications, one is to indicate the support of U2U relay discovery (including L3 and L2 U2U) and the other one is to indicate the support of L2 U2U relay communication. 
2.3 Issue 3.3: Whether to differentiate U2U discovery and U2N discovery

	Issue 3.3: Editor’s Note: Whether to differentiate U2U discovery and U2N discovery can be checked in maintenance.


In R17, when request for discovery resource, UE indicates it is for relay discovery or non-relay discovery. The relay discovery could be only U2N relay discovery in R17. But in R18, RAN2 should consider whether the UE needs to indicate the resource request is for U2N relay discovery or U2U relay discovery.

	SL-TxResourceReqDisc-r17 ::=           SEQUENCE {

    sl-DestinationIdentityDisc-r17         SL-DestinationIdentity-r16,

    sl-SourceIdentityRelayUE-r17           SL-SourceIdentity-r17                                                      OPTIONAL,

    sl-CastTypeDisc-r17                    ENUMERATED {broadcast, groupcast, unicast, spare1},

    sl-TxInterestedFreqListDisc-r17        SL-TxInterestedFreqList-r16,

    sl-TypeTxSyncListDisc-r17              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,

    sl-DiscoveryType-r17                   ENUMERATED {relay, non-Relay},

    ...

}


If dedicated discovery resource pools are designed for U2U relay, different indications for U2N relay discovery and U2U relay discovery are needed for gNB to configure corresponding resources. However, dedicated resource pool for U2U relay may make sidelink resources into smaller pieces thus cause inefficient sidelink resources utilization. In R18, dedicated discovery/communication resource pools for U2U relay are not considered, and it is not necessary to differentiate U2N relay discovery and U2U relay discovery when UE requests discovery resource.   
Proposal 3: For U2U relay discovery request, the legacy indication for relay discovery could be reused. No new indication specific for U2U relay discovery is needed.

RIL [O419] proposed to add UE type (e.g. U2URelayUE, U2URemoteUE) in SUI for U2U. 
For L3 U2U relay communication, it can be regarded as normal sidelink communication in each hop, it seems no need to indicate UE type in SUI for resource allocation by gNB.
Based on current SUI signalling design, L2 U2U remote UE sends E2E QoS flow profile and first hop split QoS in SUI for resource request and RB configuration. While L2 U2U relay UE sends the split QoS of second hop in per SLRB-level in SUI. So, based on the QoS info reported in SUI, gNB can implicitly identify the request UE is L2 U2U remote UE or L2 U2U relay UE. 

So it seems no need to indicate UE type for U2U in SUI.
Proposal 4: No need to indicate UE type for U2U in SUI.
Conclusion
In this contribution, we discussed some remaining issues for U2U relay. And we have the following observations and proposals:

Proposal 1: Keep RAN2 agreement to use Option 2 (indicate Local ID with L2 ID) for Local ID indication and request SA2 to make specification change to support the Option 2.
Proposal 2: Introduce two new gNB capability indications, one is to indicate the support of U2U relay discovery (including L3 and L2 U2U) and the other one is to indicate the support of L2 U2U relay communication. 
Proposal 3: For U2U relay discovery request, the legacy indication for relay discovery could be reused. No new indication specific for U2U relay discovery is needed.

Proposal 4: No need to indicate UE type for U2U in SUI.
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