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1.	Introduction
The work item on NR sidelink relay enhancements was approved for Rel-18 and the recent WID [1] is shown in RP-221262 including the following objectives:
	1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.



From this meeting, the maintenance phase of Rel-18 SL Relay enhancement WI has been started. Several open issues should be handled in this phase. 
This document will share our views about the open issues for the mainly RRC part.
2.	Discussion
2.1 RRC open issues on the signalling design to convey QoS flow-to-SLRB mapping information
The post email discussion for the RRC (i.e., Draft [Post125][417][Relay] Rel-18 relay RRC open issues) [2] had discussed several issues. One of the open issues was how to inform the QoS flow-to-SLRB mapping information from source Remote UE to Relay UE. The mainly discussed option was alterative-1 and alternative-2.
 The main point was that the Relay UE has to know how e2e QoS information are mapped to the e2e SLRB to provide the 2nd-hop SL RLC configuration to the target Remote UE. Alterative-1 was the source Remote UE provides e2e QoS information per SLRB to the Relay UE. And alterative-2 was the source Remote UE provides e2e QoS information to the Relay UE for requesting QoS split, after that, the mapping information between e2e SLRB and e2e QoS information is delivered via RRCReconfigurationSidelink message from the source Remote UE to the Relay UE. 
If the alterative-1 is applied, we believe that relay UE can perform best QoS split considering the 2nd-hop. One or multiple e2e SLRB can be multiplexed to one RLC channel of the 2nd-hop. If the relay UE has already RLC channels to the same target Remote UE, the relay UE may perform QoS split considering the existing 2nd-hop RLC channel’s PDB value. To do this, the QoS information per SLRB seems to be helpful for the better QoS split.
Another advantage of the alterative-1 is reducing SL signalling. If new e2e QoS information are added and it is mapped to the existing e2e SLRB, the 1st-hop and 2nd-hop RLC configuration may not change. In this case, the alterative-1 just delivers e2e QoS information per SLRB via UEInformationRequestSidelink. But, the alterative-2 delivers e2e QoS information for QoS split and then perform another delivery to inform the mapping between QoS information and SLRB via RRCReconfigurationSidelink.  
Observation 1: By using the signalling of e2e QoS information per SLRB from the source Remote UE to the Relay UE, the Relay UE may perform best QoS split considering 2nd-RLC channel.
Observation 2: By using the signalling of e2e QoS information per SLRB from the source Remote UE to the Relay UE, when new e2e QoS information is added for the existing e2e SLRB, the 1st-hop RLC channel the 2nd-hop RLC channel configuration may not be changed. In this case, alternative-1 delivers the mapping e2e QoS information and SLRB via only UEInformationRequestSidelink message. But alterative-2 delivers the mapping e2e QoS information and SLRB via RRCReconfigurationSidelink message after delivering UEInformationRequestionSidelink message for QoS split.
Proposal 1: We prefer e2e QoS information delivery per SLRB from source Remote UE to Relay UE for the best QoS split.   

2.2 How the source Remote UE operates when split QoS didn’t get from the Relay UE
	

Figure 5.8.9.11.1-1: Sidelink UE information procedure
This purpose of this procedure is to transfer the UE information in sidelink. The L2 U2U Remote UE informs its end-to-end QoS information to its connected L2 U2U Relay UE in the UEInformationRequestSidelink message, and the L2 U2U Relay UE delivers the split QoS information of the first-hop to the Remote UE in the UEInformationResponseSidelink message.


The source Remote UE sends UEInformationRequestionSidleink message, which includes QoS information, to the U2U Relay UE for requesting to split QoS. When receiving UEInformationRequestionSidleink message, the U2U Relay UE performs QoS split. And then, the Relay UE sends the split QoS information to the source Remote UE via UEInformationResponseSidelink message. However, RAN2 has not yet discussed how the source Remote UE should behave if it does not receive a UEInformationResponseSidelink message after sending a UEInformationRequestSidelink message. 
The first discussion point is how long the source Remote UE should wait for the UEInformationResponseSidelink message to arrive. A new timer may be needed for the source Remote UE to decides on whether to wait for the UEInformationResponseSidelink message. Or the legacy T400 timer may be reused for this purpose. The new timer at the source Remote UE starts when sending UEInformationRequestSidelink message to the U2U Relay UE and stops when receiving UEInformationResponseSidelink message from the U2U Relay UE. If the source Remote UE doesn’t receive the UEInfromationResponse message until the new timer has expired, the source Remote UE may determine that the UEInformationResponseSidelink message will not arrive any more. 
Proposal 2: A timer is required to check whether UEInformationResponseSidelink message arrives. The timer at the Source Remote UE starts after sending UEInformationReuqestSidelink message to the U2U Relay UE, and stops when receiving UEInformationResponseSidelink message.
Proposal 3: RAN2 can discuss whether a new timer is required or the legacy T400 timer can be reused for the UEInformationReuqestSidelink and UEInformationResponseSidelink messages.
The second discussion point is how the source Remote UE will behave after making decision that the UEInformationResponseSidelink message will not be arrived. Packet dropping happens too much if proper PDB is not configured per each hops. Because the packets may not meet the QoS requirement without proper PDB assignment for each RLC channel. One of the possible ways is that the source Remote UE triggers relay reselection. It's because the source Remote UE decides that the link quality to the Relay UE becomes bad or the Relay UE cannot perform a proper relay role. The second way is that the source Remote UE declares it as RLF. This RLF condition is different from the legacy RLF condition. This RLF is declared when a new timer is expired. The third way is the source Remote UE assumes that the QoS split performs evenly. In this case, the source Remote UE or the serving gNB of the source Remote UE can perform 1st-hop RLC configuration (i.g., packet delay budget) based on the evenly split QoS value. 
Proposal 4: If Remote UE doesn’t receive UEInformationResponseSidelink after sending UEInformationReuqestSidelink, the Remote UE can behave one of the following operations:
(Option 1) The source Remote UE triggers relay re-selection.
(Option 2) The source Remote UE declares it as RLF.
(Option 3) The source Remote UE assumes the split performs evenly between the 1st-hop and the 2nd-hop. 

2.3 Separated T400 timer for establishing e2e SL connection
· Issue (others): how to apply T400 timer value for e2e PC5-RRC connection and for the one-hop PC5-RRC connection 
For PC5-RRC connection between source Remote UE and target Remote UE via Relay UE, whether the legacy timer (i.e., T400) can be reused as it is needs to be discussed. According to the current RRC spec, the starting and stop conditions are the same as the legacy T400 timer in the case of U2U relay operation. And it looks the same T400 timer value is applied for the single-hop SL connection and e2e SL connection. But the timer value of the T400 timer for e2e PC5 connection establishment should be different from the timer value for a single-hop SL connection. Because it will take a longer time for the U2U connection than the legacy SL connection. If a single T400 timer value sets as a value for single hop, the connection for e2e relay hop can be failed easily due to the timer expiration. Otherwise, if the single T400 timer value sets as a value for e2e relay connection, it takes long latency to make decision whether the single-hop SL connection failed due to the timer expiration takes long. So, different T400 timer configuration for a single-hop and e2e relay hop is required.
Proposal 5: The T400 timer value for e2e SL RRC connection should be applied longer value than the T400 timer value for a one-hop SL RRC connection.
 
2.4 New failure type in NotificationMessageSidelink
According to the current RRC spec, when UE receives RRCReconfigurationFailureSidelink message from the peer UE, the T400 timer is stopped and the used prior SL configuration keeps maintaining. If the same procedure is applied to the Relay UE and the target Remote UE, when the Relay UE receives RRCReconfigurationFailureSidelink from the target Remote UE, the T400 timer will be stopped and the new SL RRC configuration will not be applied between Relay UE and the target Remote UE. The used prior configuration for the 2nd-hop keeps maintaining. If the new SL RRC configuration between Relay UE and the target Remote UE was for the U2U relay operation from a source Remote UE and the target Remote UE, it means U2U relay operation from the source Remote UE to the target Remote UE is difficult through the current Relay UE. The source Remote UE should know this situation by receiving notification message. If the NotificationMessageSidelink transmission is not triggered due to the reason of receiving RRCReconfigurationFailureSidelink at the Relay UE, the source Remote UE cannot know whether the 2nd-hop SL link RLC configuration can support the packet delivery of the source Remote UE. So, the NotificationMessageSidelink should be triggered when the Relay UE receives RRCReconfigurationFailureSidelink from the target Remote UE. When the source Relay UE receives the NotificationMessageSidelink message due to RRC connection failure at the 2nd-hop, the source Relay UE triggers relay reselection as with receiving a general notification message. 
Proposal 6: When Relay UE receives RRCReconfigurationFailureSidelink from the target Remote UE, the NotificationMessageSidelink transmission should be triggered with the cause value of SL failure at the Relay UE.
[bookmark: _GoBack]Proposal 7: When source Remote UE receives NotificationMessageSidelink, the source Remote UE can trigger relay reselection as with receiving NotificationMessageSidelink having other cause value.
3.	Conclusion
Proposal 1: We prefer e2e QoS information delivery per SLRB from source Remote UE to Relay UE for the best QoS split.   
Proposal 2: A timer is required to check whether UEInformationResponseSidelink message arrives. The timer at the Source Remote UE starts after sending UEInformationReuqestSidelink message to the U2U Relay UE, and stops when receiving UEInformationResponseSidelink message.
Proposal 3: RAN2 can discuss whether a new timer is required or the legacy T400 timer can be reused for the UEInformationReuqestSidelink and UEInformationResponseSidelink messages.
Proposal 4: If Remote UE doesn’t receive UEInformationResponseSidelink after sending UEInformationReuqestSidelink, the Remote UE can behave one of the following operations:
(Option 1) The source Remote UE triggers relay re-selection.
(Option 2) The source Remote UE declares it as RLF.
(Option 3) The source Remote UE assumes the split performs evenly between the 1st-hop and the 2nd-hop. 
Proposal 5: The T400 timer value for e2e SL RRC connection should be applied longer value than the T400 timer value for a one-hop SL RRC connection.
Proposal 6: When Relay UE receives RRCReconfigurationFailureSidelink from the target Remote UE, the NotificationMessageSidelink transmission should be triggered with the cause value of SL failure at the Relay UE.
Proposal 7: When source Remote UE receives NotificationMessageSidelink, the source Remote UE can trigger relay reselection as with receiving NotificationMessageSidelink having other cause value.
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