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Introduction
In this contribution, we consider the some of the remaining issues that need to be addressed for U2U operation, including issues related to relay reselection.
Discussion 
Based on the conclusions from RAN2#123-bis, certain issues related to U2U discovery and communications were discussed, but majority of the proposals were not treated/completed during online discussions.  These issues are further discussed in the subsequent sections.
2.1.	Relay Reselection  
In RAN2#120 it was concluded that:
UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.

And it was further concluded in RAN2#121-bis that:
Each remote UE (source or destination) can trigger relay selection based on the direct link quality.  FFS interaction between discovery and selection.

Therefore, more discussions are needed regarding whether the second hop radio quality between the relay UE and the target remote UE should be considered for relay reselection. Some companies think it isn’t necessary for the remote UE to know the radio quality of the second hop, since each of the remote UEs can perform relay reselection when the first hop experiences radio problem. However, due to unidirectional data transmission the relay UE may detect radio problem in the reception on the second hop, but the target remote UE didn’t.  Furthermore, SA2 has provided a solution for Negotiated 5G ProSe Layer-2 UE-to-UE Relay reselection in [1], whereby the source remote UE can provide a list of candidate relay UEs to the target remote UE over the current path.  Importantly, only one remote UE (the source remote UE) should provide the candidate relay UE to the peer remote UE to prevent collision in relay reselection.  Therefore, when the radio quality of the second hop is poor, the relay UE inform by the source remote UE of the radio problem.
Proposal 1	The relay UE should inform the remote UE when the SL-RSRP on the second hop drops below a configured threshold.
In case Proposal 1 is not agreeable and companies prefer to rely on the agreement that “Each remote UE (source or destination) can trigger relay selection based on the direct link quality”, it should be further considered what happens when there is only unidirectional data from the target remote UE to the relay UE.  In case the relay UE has no transmissions towards the target remote UE when the relay UE detects the radio problem between the relay UE and the target remote UE, it should send a notification message to the target remote UE to allow the target remote UE to trigger relay reselection.  Even if the notification message cannot be received successfully, it would be sufficient to allow the target remote UE to trigger relay reselection when the measured SL-RSRP falls below the configured threshold.  Another way would be to depend on the upper layer to transmit keep-alive message, although it would necessitate additionally interactions between the AS layer and the upper layer.
Proposal 2	In case of unidirectional data transmissions, the relay UE should notify the remote UE of the radio problem.
Based on the rapporteur’s RRC open issue list [2], the following FFS still remains as an Editor Note:
Editor Note: FFS if there would be any constraints on the Remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
The main purpose for triggering relay reselection procedure is to search for candidate relay UE that may have a better signal level than that with the existing relay UE.  Due to dynamic changes in radio condition, the remote UE should be allowed to keep the existing relay UE, at least until PC5-RRC connections of the two hops can be established successfully with the new relay UE, in case the existing relay UE is still the better relay UE.
Proposal 3	During relay reselection, the remote UE should be allowed to keep the PC5-RRC connection with the existing relay UE, at least until PC5 connections on the new path can be established.

Another open issue discussed in [2] is the issue of how E2E connection is handled when per-hop RLF is detected.  We assume this also includes the case when the first hop SL-RSRP falls below the configured threshold.  The per-hop RLF can be detected by the remote UE directly based on failures that exist between the remote UE and the relay UE.  For E2E RLF, it may be based at least on T400 expiry.  Therefore, it may occur that per-hop RLF is declared but not the E2E PC5-RRC remains connected. Below is a diagram depicting the signalling flow for restoring the E2E PC5-RRC connection.


1: E2E PC5-RRC connection is established with Relay UE 1 (existing Relay UE).2: SL-RLF is detected by the source remote UE on the first hop.
3: Relay reselection is triggered at the source remote UE as a result of the SL-RLF detection.
4: After the discovery procedure, PC5-RRC connection is established on the first hop.
5: The second hop PC5-RRC is established. 
6: Although the result of the second hop PC5-RRC connection typically result with E2E PC5-RRC establishment, since the existing E2E-PC5-RRC connection is not yet released, the source remote UE should inform the target remote UE of the restored E2E PC5-RRC connection, due to the E2E connection via a new path.

Proposal 4	In case of per-hop SL-RLF, the E2E PC5-RRC connection should be restored over a new path. 
Proposal 5	Source remote UE should send an E2E SRB1 message to the target remote UE for restoring the E2E PC5-RRC connection over the new path. 

Conclusion 
In this contribution, remaining issues for SL U2U issues are highlighted.  RAN2 is kindly asked to take into account the proposals below: 
Proposal 1	The relay UE should inform the remote UE when the SL-RSRP on the second hop drops below a configured threshold.
Proposal 2	In case of unidirectional data transmissions, the relay UE should notify the remote UE of the radio problem.
Proposal 3	During relay reselection, the remote UE should be allowed to keep the PC5-RRC connection with the existing relay UE, at least until PC5 connections on the new path can be established.
Proposal 4	In case of per-hop SL-RLF, the E2E PC5-RRC connection should be restored over a new path. 
Proposal 5	Source remote UE should send an E2E SRB1 message to the target remote UE for restoring the E2E PC5-RRC connection over the new path. 
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