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[bookmark: _Ref35586532]Introduction
In this contribution, we focus on the open issues on R18 U2U relay.
Discussion
Leftover issues on control plane procedures
At the beginning, the procedure for L2 U2U remote UE connection establishment in running CR is listed below for better understanding:


Figure1. Procedure for L2 U2U Remote UE connection establishment
In this section, we focus on the below 4 leftover issues on control plane procedures:
2.1.1 PC5 RLC configuration
In RAN2#122 meeting, further progress was made on SL-SRB relevant configuration:
[bookmark: _GoBack]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.  
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: _Ref134738965]Proposal 1: 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). 
2.1.2 Signaling used for sending QoS profiles to Relay UE 
In the last meeting, RAN2 made one Working Assumption that to use PC5-RRC message to send QoS profiles to Relay UE. With further check, we find that the QoS profile in AS signalling is not new. There is already a PC5 QoS profile in the RRCReconfigurationSidelink. Since we don’t further identify any technical concern with the current working assumption, hence, we would like to confirm it as agreement:
Proposal 2: Confirm the working assumption that RAN2 agree to use PC5-RRC message to send QoS profiles to Relay UE.
2.1.3 Enhancement for the 2nd hop configuration by 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 3: 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.
2.1.4 Spec impact to connected UE for ID reporting and resource allocation procedures 
In the last meeting, RAN2 reached the below agreements for the connected UE:
There are no additional procedures at the gNB beyond Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE.  Some Rel-16 functionality may not be applicable to U2U (to be determined on a case by case basis).  FFS stage 3 impact to message formats (e.g., additional fields).
Mode 1 resource allocation is supported for U2U relay according to Rel-16 procedures.
RAN2 had agreed that for L2 U2U relay discovery/communication, the Mode1 resource allocation is supported. In order to support this, the connected UE ID should be reported to the related gNB. Besides, in order to further distinguish between L2 U2U and L2 U2N, different list should be used in SUI message.
Proposal 4: U2U relay UE and U2U remote UE reports U2U discovery/communication destination address in a new list in SUI message.
Leftover issues on User plane procedures
In this section, we focus on the below 2 leftover issues of user plane procedures:
2.2.1 How to derive 5-bit value BEARER ID from SLRB configuration index
In [1], RAN2 reached the below agreement:
For SRAP header in U2U Relay, the Bearer ID size is 5bits. FFS how to derive 5-bit value BEARER ID from SLRB configuration index.
For the FFS part, there are two options for how to derive 5-bit value BEARER ID from SLRB configuration index:
· Option 1: BEARER ID is set to the LSB 5 bits of PC5 configuration index;
· Option 2: Use the LCID rather than deriving from the configuration index.
For option1, RAN2 already agreed to use the configuration index to derive the bearer ID as the security input, which had interacted with SA3. Considering the PC5 configuration index is 9 bits, it is straightforward that BEARER ID is set to the LSB 5 bits of PC5 configuration index. About whether there is any further processing is needed, there is one company raised that since RAN2 agreed to use different RB indexes and 0/1/2/3 are defined for SL-SRB 0/1/2/3 respectively, for SL-DRB only index from 4 can be used. That is to say, since 0-3 are reserved for SL-SRBs, then the RB index for SL-DRB should be the right-most bits of SLRB-PC5-ConfigIndex-r16 plus 4. For option2, it is reasonable from technical point of view, but with the current stage, it is not convinced to revisit RAN2 previous agreement for option2. Above all, we propose that the BEARER ID is set to the LSB 5bits of PC5 configuration index.
Proposal 5: BEARER ID is set to the LSB 5 bits of PC5 configuration index.
2.2.2 How to deliver the local id to remote UEs
In the last meeting, RAN2 made one Working Assumption that carry L2 ID and local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer. After internal check with our SA2 colleague, it is identified that in the TR of SA2 spec, there is one solution that depends on Discovery procedure or per hop PC5-S connection setup procedure to acquire the association between User Info and L2 ID at Prose layer. But which was not adopted in the final TS due to unclear requirements. Since right now RAN2 clearly ask SA2 to solve this issue, there is no technical concern for SA2 to handle it. Besides we don’t identify any further technical concern with the current working assumption, hence, we would like to confirm it as agreement:
Proposal 6: Confirm the working assumption that Carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.
Leftover issues on U2U relay discovery and (re)selection
In this section, we focus on the below 3 leftover issues of U2U relay discovery and (re)selection:
2.3.1 Revise the last meeting's agreement and solve the issue that whether PC5-RLF indication is needed for L3 U2U relay
In last meeting, RAN2 reached the below agreement:
RAN2 confirm the following agreement applies to both source L2 remote UE and L2 target remote UE. FFS for L3 U2U relay, including whether there is a need for the PC5-RLF indication in this case.
- When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay (re)selection (or not).
The general procedure related to the above agreement is: once relay UE detects PC5 RLF on the second hop, it can notify the source remote UE. Correspondingly, if relay UE detects PC5 RLF of the first hop, it can notify the target remote UE. Whenever source remote UE or target remote UE receives PC5 RLF notification from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection. It is obvious that the above related procedure just related to trigger relay reselection. That is to say the relay selection part should not be included. The first bracket part in the above agreement should be deleted.  Hence we propose to revise the last meeting’s agreement as below:
Proposal 7: RAN2 revise the last meeting’s agreement for PC5-RLF indication as below:
RAN2 confirm the following agreement applies to both source L2 remote UE and L2 target remote UE.
- When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay (re)selection (or not).
Further, there is concern that the above procedure could not apply to L3 remote UE, since there is no agreement to have the PC5-RLF indication for the L3 relay UE. In order to solve this issue, we check the latest SA2 situation. There is one agreed CR[4] had been captured in the SA2 TS[2]:
That is to say, there is no need to further limit that L3 remote UE’s behavior after receiving PC5-RLF indication from the U2U relay UE. Hence, we propose:“the 5G ProSe End UEs may trigger the 5G ProSe UE-to-UE Relay reselection based on conditions (e.g. the measured signal strength of PC5 unicast link with the 5G ProSe UE-to-UE Relay) as specified in TS 38.300 [12]”

Proposal 8: RAN2 confirm the following agreement applies to both source L3 remote UE and L3 target remote UE.
- When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).
2.3.2 When there is no direct link established yet, whether/how to capture the relay selection trigger condition 
The current RAN2 agreements for triggering relay selection were made only for the case when there is a direct link with the peer U2U Remote UE, in which case either SL-RSRP or SD-RSRP measurement can be used for the PC5 threshold condition checking. But for the case when there is no direct link established yet (which means both of the SL-RSRP/SD-RSRP measurement of the peer U2U Remote UE are not available), there is no conclusion whether/how to capture it for triggering relay selection. There were 3 cases listed in [3]:
1)  No signal is received from the peer remote UE (e.g. not in the ProSe range);
2) Remote UE receives ProSe direct discovery message from the peer remote UE, however the SD-RSRP detected is not good (below a threshold). Then there is no need to establish a direct PC5 unicast link. 
3) Remote UE receives ProSe direct communication request message from the peer remote UE, however the SL-RSRP detected is not good (below a threshold). Then the remote UE should not establish the direct PC5 unicast link with the peer remote UE.
First, we identity the above mentioned three cases. The remote UE can trigger relay selection in the above three cases. Second, for the no signal case (No signal is received from the peer remote UE), it can be left to UE implementation to solve. For example, the upper layer can trigger relay discovery procedure to execute the channel measurement. After that, the current running CR can handle all the cases.
Proposal 9: In case that there is no SL-RSRP/SD-RSRP measurement of the peer remote UE available, the remote UE can be triggered to perform relay selection which is left to UE implementation.
2.3.3 Whether the current U2N relay (re)selection parameters should be reused to the U2U relay (re)selection
A question was raised on whether the current U2N relay (re)selection parameters should be reused to the U2U relay (re)selection. If reused, the new U2U relay (re)selection parameters in SL-ReselectionConfigU2U would need to be removed from current RRC running CR.  For U2N, the threshold for remote UE to judge whether U2N relay selection is based on Uu interface, but for U2U relay, the threshold for remote UE to judge whether U2U relay selection is based on PC5 interface. With this clear difference, we fail to see the need to reuse the current U2N relay selection parameters to U2U relay selection.
Proposal 10: The U2N relay selection parameter is not reused to U2U relay selection.
Conclusion
[bookmark: _Ref69910645]According to the analysis in section 2, it is proposed:
Proposal 1: 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 2: Confirm the working assumption that RAN2 agree to use PC5-RRC message to send QoS profiles to Relay UE.
Proposal 3: 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 4: U2U relay UE and U2U remote UE reports U2U discovery/communication destination address in a new list in SUI message.
Proposal 5: BEARER ID is set to the LSB 5 bits of PC5 configuration index.
Proposal 6: Confirm the working assumption that Carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.
Proposal 7: RAN2 revise the last meeting’s agreement for PC5-RLF indication as below:
RAN2 confirm the following agreement applies to both source L2 remote UE and L2 target remote UE.
- When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay (re)selection (or not).
Proposal 8: RAN2 confirm the following agreement applies to both source L3 remote UE and L3 target remote UE.
- When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).
Proposal 9: In case that there is no SL-RSRP/SD-RSRP measurement of the peer remote UE available, the remote UE can be triggered to perform relay selection which is left to UE implementation.
Proposal 10: The U2N relay selection parameter is not reused to U2U relay selection.
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