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[bookmark: _Ref35586532]Introduction
In this contribution, we focus on the leftover issues for R18 U2U relay from the following two aspects:
· Control plane procedures;
· U2U relay discovery and (re)selection.
Discussion
Control plane procedures leftover issues
At the beginning, one general procedure for L2 U2U relay connection establishment is listed below from our point of view for better understanding:
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Figure1. General procedure for U2U connection establishment
The below 4 leftover issues will be discussed:
· Issue 1: SRAP and corresponding PC5 RLC configuration
In RAN2#122 meeting, further progress was made on SL-SRB relevant configuration:
For the E2E SL-SRB configuration of U2U relay, specified PDCP configuration is used. FFS for the SRAP and PC5 RLC channel configuration for SL-SRB.  
In order to solve the FFS part (the SRAP and PC5 RLC channel configuration for SL-SRB), further analysis is given as below:
For U2U relay, to enable the exchange of E2E PC5-S signaling (for DCR/DCA and SMC messages) following per-hop link establishment, the AS-layer settings for the corresponding SL-SRBs need to be done beforehand. It is an easy way-out to adopt the specified configuration for SRAP and RLC. 
· Regarding the SRAP configuration, there are remote UE ID and RB to RLC channel mapping. For  remote UE ID, according to the post email discussion, the local remote UE ID will be allocated before the E2E PC5-S establishment in an implementation specific way. For the bearer mapping, different to R17 U2N relay which with one PC5 link and one Uu link, the mapping between the two PC5 RLC channels used for the E2E SL-SRBs should be specified. 
· Regarding the PC5 RLC channel configuration, in the last meeting, RAN2 reached the agreement to adapt new specified per-hop configurations for E2E SL-SRB 0/1/2/3. But there is one leftover issue on how they will be implemented in specs (e.g., if the configurations are identical, the tables might be merged for different SL-SRBs)? In Rel-17 U2N relay, for the delivery of remote UE’s SRB0 RRC message, specified configuration is used for the configuration of PC5 RLC channel. For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. For the above two configurations, almost all the related configurations are the same except the logicalChannelIdentity which is used to distinguish different message. Considering RAN2 concluded that for U2U relay, the SRAP header should be also added for SL-SRBs, the bearer ID can be used to achieve distinguish function. That is to say, besides the legacy using different logical channel ID to distinguish the different SL-SRBs, one logical channel ID can be allocated to different SL-SRBs for U2U relay.  With the merit to save the usage of LCID, we think just only one logicalChannelIdentity (e.g. LCID 55) should be specified to all the new per-hop SL-RLCs (e.g. SL-RLC 2/3/4/5) used for U2U SL-SRBs.
[bookmark: _Ref134738963][bookmark: _Ref134798815]Proposal 1: In order to support the specified configuration for E2E SL-SRBs, the mapping between the two PC5 RLC channels used for the E2E SL-SRBs should be specified.
[bookmark: _Ref134738965]Proposal 2: One locicalChannelIdentity (e.g. LCID 55) should be specified to all the new per-hop SL-RLCs (e.g. SL-RLC 2/3/4/5). 
· Issue 2: Signaling used for sending QoS profiles to Relay UE
In the summary [1], some companies proposed to reusePC5-S to handle this issue. Hence, we firstly analyze whether SA2 has already solved this issue or not.
Regarding to this issue, LS [2] from SA2 is listed below:
SA2 would like to inform RAN2 that for 5G ProSe Layer-2 UE-to-UE Relay, the QoS handling for the end to end connection was negotiated between the two 5G ProSe Layer-2 End UEs, as described in TS 23.304 clause 5.6.3.2.   

However, the above negotiation signalling between the two 5G ProSe Layer-2 End UEs are not visible to the 5G ProSe Layer-2 UE-to-UE Relay. Therefore, additional handling is required to enforce the QoS for the first hop PC5 interface (between the source 5G ProSe Layer-2 End UE and 5G ProSe Layer-2 UE-to-UE Relay) and second hop PC5 interface (between the 5G ProSe Layer-2 UE-to-UE Relay and the target 5G ProSe Layer-2 End UE). 

SA2 has discussed the following option in TR phase:
· The source 5G ProSe Layer-2 End UEs signals the end-to-end QoS to the 5G ProSe Layer-2 UE-to-UE Relay, and the Relay determines the individual hop’s QoS based on the end-to-end QoS. 
And concluded with this NOTE in the TR:
NOTE 9:	For Layer-2 UE-to-UE Relay, RAN WGs will define how the E2E QoS will be handled and split over the PC5 links.

The green marked part describes the requirement of QoS splitting for the L2 U2U relay. The yellow marked part states that in the SI stage, there was one potential SA2 solution can handle the E2E QoS from source remote UE to relay UE. The very important fact is that the mentioned solution is not captured as agreed solution finally. That is to say, there is no SA2 already agreed solution to handle this issue yet. The red marked part shows without conclusion for this issue, SA2 determine to leave this issue to RAN2. Based on the above, it is obvious that SA2 has no conclusion on the signaling procedure for QoS split.
Last but not least, for the action part in the LS, it also clearly recorded that AS solution/signaling to address QoS splitting is needed:
SA2 asks RAN2 to define the AS solution/signalling to address QoS splitting, and if RAN2 identify any impact to SA2 to inform SA2.

Considering SA2 has finished their work on R18 U2U, if PC5-RRC can handle this QoS splitting issue, why we further kick-back this issue to SA2 with the risk of postpone finishing R18 U2U WI.
Proposal 3: RAN2 agree to use PC5-RRC message to send QoS profiles to Relay UE.
· Issue 3: Signaling used for sending QoS profiles to Relay UE
In this issue, we will analyze whether any enhancement is needed in order to facilitate the determination of the 2nd hop configuration by relay UE.
In the last RAN2 meeting, it was agreed that relay UE derives the second hop configuration (e.g. PC5 relay RLC Channel configuration) for each SL-DRB.
· The Relay UE derives the second hop configuration (e.g. PC5 relay RLC Channel configuration) for each SL-DRB.

[bookmark: _Hlk143031261]In order to assist the relay UE to  derive the association between the E2E SL-DRB with the second hop configurations, the source remote UE needs to inform the QoS flow-to-DRB mapping to the relay UE via PC5-RRC, so that relay UE can derive the second hop configuration for the E2E SL-DRB based on the QoS folw-to-DRB mapping. 
Proposal 4: The source Remote UE informs the QoS flow-to-DRB mapping to the relay UE via PC5-RRC, relay UE can derive the second hop configuration for the E2E SL-DRB based on the QoS flow-to-DRB mapping.
· Issue 4: The order of E2E SL-DRB configuration and per hop PC5 RLC channel configuration
In companies’ contribution, there are two options for the order of E2E SL-DRB configuration and HBH RLC channel and mapping reconfiguration:
· Option 1: E2E SL-DRB reconfiguration performs before the HBH RLC channel and mapping reconfiguration;
· Option 2: HBH RLC channel and mapping reconfiguration performs before E2E SL-SRB reconfiguration.
Some company raised that the E2E SL-DRB reconfiguration should be performed before the HBH RLC channel and mapping reconfiguration, since it can avoid the more expensive procedure of hop-by-hop configuration if the end-to-end configuration fails. On the other hand, the benefit to perform HBH RLC channel and mapping reconfiguration firstly can be summarized as SL-DRB for the end-to-end configuration can use lower layer configuration parameters that have already been established. In order to keep some flexibility, it is recommended that leave it to UE implementation for the sequence of E2E SL-DRB configuration and HBH RLC channel and mapping reconfiguration.
Proposal 5: It is left to UE implementation for the order of E2E SL-DRB configuration and per hop PC5 RLC channel configuration. 
Leftover issues of U2U relay discovery and (re)selection
In this section, we focus on the below 3 leftover issues of U2U relay discovery and (re)selection:
· Threshold configuration signaling format design
RAN2 has made the separate agreements on threshold configuration for U2U Relay UE. However, RAN2 hasn’t discussed on whether the threshold configuration for the integrated-discovery case, Model A discovery case and Model B discovery case should use common or separate parameter(s) in RRC signaling format design.

In RAN2#83bis meeting, there are agreements that there is no need to distinguish model A and model B on AS layer. With this in mind, we fail to see the need to further configure different threshold for the integrated-discovery case, Model A discovery case and Model B discovery case.
Proposal 6: One common threshold configuration is configured for the integrated-discovery case, Model A discovery case and Model B discovery case in RRC signaling format design.
· Co-existence issue
For the issue that whether a UE be involved in acting as both U2N (as U2N Relay or Remote UE) and U2U (as U2U Relay or Remote UE) at the same time? The SA2 replied a positive answer [3] that “A UE can take any role as above based on its 5G ProSe Capability and configured/provisioned 5G ProSe policy/parameters”. That is to say, the co-existence between U2N relays and U2U relays can be discussed. But considering there is still a lot of specification effort on the control plane design for U2U relay, it is suggested to deprioritize it in the current release.
Proposal 7: RAN2 deprioritize the discussion on U2N relay and U2U relay co-existence.
· Remote UE behavior when there are multiple suitable candidates U2U relay UEs which meet both the AS-layer and high layer criteria 
In RAN2#121 meeting, RAN2 reached the following agreement:
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
Further, in case there is more than one candidate U2U relay UEs are detected, which one is chosen can be left to remote UE implementation following the same principle in Rel-17 U2N relay.
[bookmark: _Ref127264618]Proposal 8: If multiple suitable candidates U2U relay UEs which meet both the AS-layer and higher layer criteria are available, it is up to remote UE implementation to choose which U2U relay UE is used.
Conclusion
[bookmark: _Ref69910645]According to the analysis in section 2, it is proposed:
Proposal 1: In order to support the specified configuration for E2E SL-SRBs, the mapping between the two PC5 RLC channels used for the E2E SL-SRBs should be specified.
Proposal 2: One locicalChannelIdentity (e.g. LCID 55) should be specified to all the new per-hop SL-RLCs (e.g. SL-RLC 2/3/4/5).  
Proposal 3: RAN2 agree to use PC5-RRC message to send QoS profiles to Relay UE.
Proposal 4: The source Remote UE informs the QoS flow-to-DRB mapping to the relay UE via PC5-RRC, relay UE can derive the second hop configuration for the E2E SL-DRB based on the QoS flow-to-DRB mapping.
Proposal 5: It is left to UE implementation for the order of E2E SL-DRB configuration and per hop PC5 RLC channel configuration. 
Proposal 6: One common threshold configuration is configured for the integrated-discovery case, Model A discovery case and Model B discovery case in RRC signaling format design.
Proposal 7: RAN2 deprioritize the discussion on U2N relay and U2U relay co-existence.
Proposal 8: If multiple suitable candidates U2U relay UEs which meet both the AS-layer and higher layer criteria are available, it is up to remote UE implementation to choose which U2U relay UE is used.
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