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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 U2U common part
· 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.
A new U2U Relay-specific indication for the R18 U2U relay is preferred. The old indication of Rel-17 U2N Relay UE may not differentiate whether to support Rel-18 U2U Relay UE. If the U2U Remote/Relay UE in RRC_CONNECTED operates as Rel-18 U2U Remote/Relay UE, the serving gNB of the Rel-18 U2U Remote/Relay UE should support the U2U operation. Using a new U2U Relay-specific indication for Rel-18 U2U Relay UE seems to indicate clearly whether the gNB supports Rel-18 U2U relay operation. The indication is for L2 U2U Remote/Relay UE and not for L3 U2U Remote/Relay UE. In the case of L3 U2U Remote/Relay UE, the serving gNB of the Remote/Relay UE doesn’t need to do something. 
Proposal 1: New L2 U2U Relay-specific indication is needed for gNB capability of supporting L2 U2U Relay.
Proposal 2: No new L3 U2U Relay-specific indication is needed for gNB capability of supporting L3 U2U Relay.
· Issue 3.2: Editor’s Note: FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
If the SL-RSRP/SD-RSRP measurement of the peer sidelink U2U Remote UE is unavailable, the source remote UE can trigger the U2U relay discovery and selection procedure. We think that this case extensively includes the U2U relay selection triggering condition which RAN2 already agreed. One of the U2U relay selection triggering conditions is when the measurement result to the peer Remote UE is below the configured threshold. The case that the measurement result to the peer Remote UE is below the configured threshold can include the case that SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is unavailable. So, NOTE in spec seems to look sufficient. 
Proposal 3: If the SL-RSRP/SD-RSRP of the direct link is not available, the upper layer will configure to search U2U Relay UE. NOTE seems to be sufficient.
· Issue 3.3: Editor’s Note: Whether to differentiate U2U discovery and U2N discovery can be checked in maintenance.
The discovery resource pool and the resource allocation method for the discovery message are the same for the cases of the U2U relay operation and the U2N relay operation.  So, it seems no necessary to differentiate between the U2U relay discovery and the U2N relay discovery.
Proposal 4: There seems no reason to differentiate between U2U relay discovery and U2N relay discovery from the perspective of gNB.

2.2 RRC open issues on the L2 U2U specific part


Figure 5.8.9.X.1-1: Sidelink UE information procedure
Issue 4.1: The detailed signaling for QoS split/update.
Editor’s Note: Whether this message arrangement is optimal can be discussed in maintenance. Whether to cover the case the Relay UE updates the QoS split can be discussed in maintenance. 
Editor’s Note: Whether the per-SLRB QoS is reported in a list of E2E connections or all in one big list can be further checked in maintenance.
The source Remote UE sends UEInformationRequestionSidleink message, which includes QoS information, to the U2U Relay UE for requesting to split QoS. The U2U Relay UE performs QoS split. After 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. 
Proposal 5: A timer may be 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.
[bookmark: _GoBack]Proposal 6: 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 when deciding that the UEInformationResponseSidelink message will not arrive. 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. 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 based on the evenly split QoS value. 
Proposal 7: If Remote UE doesn’t receive UEInformationResponseSidelink after sending UEInformationReuqestSidelink, the Remote UE can behave the following operation:
(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. 
When the 1st-hop and the 2nd-hop channel quality is changed, the U2U Relay UE should be able to update split QoS based on the previously received QoS information. To do this, the same message set (UEInformationResponseSidelink, UEInformationReuqestSidelink) can be reused such as the figure 1. The U2U Relay UE can deliver updated split QoS information to the source Remote UE via UEInformationRequestSidelink to require applying the updated split QoS. Remote UE can send UEInformationResponseSidelink to the U2U Relay UE after applying the split QoS.


Figure 1 Another example of Sidelink UE Information Procedure
Proposal 8: The Relay UE can deliver updated split QoS to the source Remote UE based on the previously received QoS information if the channel quality for the 1st-hop and/or the 2nd-hop is changed.
Proposal 9: The same message set (UEInformationRequestSidelink, UEInformationResponseSidelink) can be reused for the procedure to deliver updated split QoS from the U2U Relay UE.
- The UEInformationRequestSidelink message delivers updated split QoS from Relay UE to source Remote UE to request applying updated split QoS.
- The UEInformationResponseSidelink message sends UEInformationResponseSidelink message after applying the updated split QoS.
Another open issue in the L2 U2U relay-specific part is whether the QoS information from the source Remote UE is reported to the Relay UE as per-SLRB or the whole QoS parameters received from the upper layer. This difference can affect the information to be delivered to the Relay UE for the configuration of the 2nd-hop. If the source Remote UE delivers per-SLRB QoS with SLRB index to the Relay UE, the Relay UE can configure the 2nd-hop RLC configuration easily after QoS split. But, If the whole QoS information is delivered to the Relay UE, the Relay UE needs to know the e2e SLRB configuration for deriving the 2nd-hop RLC configuration. The meaning of the source Remote UE delivering the whole QoS information is that the source Remote UE delivers QFI values received from the upper layer. There is no information related to the mapping between QFI and SLRB in the whole QoS information. Even if the whole QoS information is reported to the Relay UE, the Relay UE will not know how the e2e SLRB between Remote UEs is configured. So, for the 2nd-hop RLC channel configuration, the source Remote UE should deliver the information on how to configure the e2e SLRB (i.e., the mapping configuration between QFI and SLRB) to the Relay UE. It seems that delivering per-SLRB QoS/per-SLRB split-QoS between source Remote UE and Relay UE makes the 2nd-hop RLC configuration easy and reduces signalling overhead. 
Proposal 10: Source Remote UE reports per-SLRB QoS in a list of E2E connections to the Relay UE. 
Proposal 11: Relay UE reports per-SLRB split QoS in a list of E2E connections to the source Remote UE.
Proposal 12: Relay UE or the serving gNB of the Relay UE derives easily the mapping configuration between e2e bearer ID and 2nd-hop RLC ID based on the per-SLRB split QoS/per-SLRB split QoS in a list of E2E connections.
Proposal 13: It seems that delivering per-SLRB QoS/per-SLRB split-QoS between source Remote UE and Relay UE reduces signalling overhead rather than delivering the whole QoS information.

2.3 Other possible RRC open issues
· 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 or not needs to be discussed. The starting and stop conditions are the same as the legacy T400 timer, but the value of the T400 timer for e2e PC5 connection establishment can be different. Because it will take a longer time for the U2U connection than the legacy SL connection. The T400 timer having a longer timer value needs to be applied for the e2e PC5 connection establishment. If the source Remote UE applies the same T400 timer value for one hop SL connection and e2e SL connection, the failure possibility for the e2e connection will be increased.
Proposal 14: The T400 timer value for e2e SLRB should be applied longer value than the T400 timer value for a one-hop SL RRC connection. 
3.	Conclusion
Proposal 1: New L2 U2U Relay-specific indication is needed for gNB capability of supporting L2 U2U Relay.
Proposal 2: No new L3 U2U Relay-specific indication is needed for gNB capability of supporting L3 U2U Relay.
Proposal 3: If the SL-RSRP/SD-RSRP of the direct link is not available, the upper layer will configure to search U2U Relay UE. NOTE seems to be sufficient.
Proposal 4: There seems no reason to differentiate between U2U relay discovery and U2N relay discovery from the perspective of gNB.
Proposal 5: A new timer may be need to check whether the U2U Relay UE sent UEInformationResponseSidelink message. The timer starts after sending UEInformationReuqestSidelink message to the U2U Relay UE, and stops when receiving UEInformationResponseSidelink message.
Proposal 6: RAN2 can discuss whether a new timer is required or the legacy T400 timer can be reused for the UEInformationReuqestSidelink and UEInformationResponseSidelink messages.
Proposal 7: If Remote UE doesn’t receive UEInformationResponseSidelink after sending UEInformationReuqestSidelink, the Remote UE can behave the following operation:
(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 8: The Relay UE can deliver updated split QoS to the source Remote UE based on the previously received QoS information if the channel quality for the 1st-hop and/or the 2nd-hop is changed.
Proposal 9: The same message set (UEInformationRequestSidelink, UEInformationResponseSidelink) can be reused for the procedure to deliver updated split QoS from the U2U Relay UE.
- The UEInformationRequestSidelink message delivers updated split QoS from Relay UE to source Remote UE to request applying updated split QoS.
- The UEInformationResponseSidelink message sends UEInformationResponseSidelink message after applying the updated split QoS.
Proposal 10: Source Remote UE reports per-SLRB QoS in a list of E2E connections to the Relay UE. 
Proposal 11: Relay UE reports per-SLRB split QoS in a list of E2E connections to the source Remote UE.
Proposal 12: Relay UE or the serving gNB of the Relay UE derives easily the mapping configuration between e2e bearer ID and 2nd-hop RLC ID based on the per-SLRB split QoS/per-SLRB split QoS in a list of E2E connections.
Proposal 13: It seems that delivering per-SLRB QoS/per-SLRB split-QoS between source Remote UE and Relay UE reduces signalling overhead rather than delivering the whole QoS information.
Proposal 14: The T400 timer value for e2e SLRB should be applied longer value than the T400 timer value for a one-hop SL RRC connection. 
4.	Reference
[1] R2-2400072: Reply LS on L2ID and User Info for L2 based U2U (RAN2#125).
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