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Introduction
During RAN2#123 meeting, the following agreements were reached from the perspective of discovery, configurations for E2E SL-SRB/SL-DRB, split PDB, some of the earlier agreements still contain FFSs without any conclusion.
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 and assignment of local IDs for the SRAP header.
Discussion 
Based on the conclusions from RAN2#123, 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, data transmission may be available in one direction at certain times, so that 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.
Additionally, the relay reselection procedure is useful for reselecting a candidate relay UE that may have a better signal level than that with the existing relay UE.  There are at least two issues that should be considered as part of such a negotiated relay reselection:
Case 1. In case U2U service continuity isn’t supported, switching to a new relay UE when the existing relay UE can still support ongoing communication will result in disruption of service between the source and target remote UEs.
Case 2. In case on SL-RLF in any of the two hops such a negotiated procedure will not be possible.  An alternate procedure will be needed for relay reselection.
Regarding Case 1, our understanding is that the decision for triggering relay reselection is based on the proper configuration of SL-RSRP threshold and the decision by the upper layer.  The configuration of the SL-RSRP threshold will have a big impact on whether there would be too early or too late triggering of relay reselection. Since the remote UEs and the relay UE are assumed to be non-stationary, the negotiated candidate relay UE may not always work due to dynamic changes in signal level.
During RAN2#121-bis discussions, the following agreement was reached there was also the FFS:
Proposal 16 (modified): 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).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
To allow for improved relay reselection, both source and target remote UEs should be allowed to connect with the candidate relay UE without releasing the connection to the existing relay UE (i.e., make-before-break PC5 connection to the two relay UEs). To assist with the reselection of candidate relay UEs with minimal interruption, the neighbour list in the Model A discovery transmitted by the candidate relay UE may also include the PC5 connection status of the remote UEs; otherwise, the two remote UEs may confirm with one another the successful PC5 connections to the same candidate relay UE over the existing relay UE if it’s still available.  In case a candidate relay UE cannot be found, the PC5 communication may continue using the existing relay UE (assuming SL-RLF has not been declared by either of the remote UEs).
Proposal 2	The remote UE is allowed to be support make-before-break relay reselection (i.e., release the existing relay UE after PC5 connection is established with the candidate relay UE).

Regarding Case 2, when the remote UE detected SL-RLF on the first hop or receives notification from the relay UE on the SL-RLF from the second hop, relay reselection should be triggered. In this situation, negotiated relay reselection will not work.  Furthermore, since the two remote UEs may not detect SL-RLF simultaneously, the source remote UE may reselect a candidate relay UE, which should in turn inform the target remote UE via discovery message.  Upon receiving the discovery message from the candidate relay UE, the target remote UE may release the existing relay UE and establish connection with the candidate relay UE. It may be further discussed what message is used to inform the target remote UE regarding the new candidate relay UE.
Proposal 3	In case of SL-RLF, the source remote UE should inform the target remote UE via the candidate relay UE of the new path.

Previously, for V2X communication it is assumed once the two UEs moves away from one another, there’s no point to try and re-establish the sidelink connection. However, with U2U relay, even if the U2U connection experiences SL-RLF, it may be possible for the source remote UE and target remote UE to be reconnected via a different U2U relay UE, esp. since the E2E PC5-RRC connection has already been established. For example, the source remote UE may send a PC5-RRC message (SL re-establishment message) towards the target remote UE either via a newly selected candidate relay UE or directly between the two remote UEs depending on the PC5 radio conditions.  
Proposal 4	RAN2 should consider whether SL re-establishment of the E2E PC5 link should be supported for U2U relay. 

In our understanding, SA2 is currently discussing whether U2U path switch from one relay UE to another could be supported.  Although, some companies’ understanding is that there’s no specific requirement in the WID to support path switch, it could be considered if at least the path switch between direct path and indirect path could be supported; otherwise, it means the E2E configuration would need to be released and reconfigured even though the E2E configuration is separate from the configuration between the source remote UE to relay UE (target remote UE to relay UE).
Proposal 5	RAN2 should consider if U2U path switch between direct path and indirect path can be supported.

2.2 Local ID assignment
During the post-email discussion [2], it was discussed how and when the source local ID and the target local ID are assigned and used for both hops.  Considering, the local ID in Rel-17 is handled in the AS layer for U2N relay, we should continue to define local ID assignment in the AS layer for U2U relay. With regards to the PC5-RRC message used for local ID assignment, we think combination of the existing messages e.g., RRCReconfigurationSidelink/RRCReconfigurationCompleteSidelink and a new PC5-RRC message may be used to complete the local ID assignments. The following diagram is an example of how PC5-RRC messages are used for local ID assignments.


Figure 1: Assignment of local IDs for SRAP header via PC5-RRC signalling

1. The PC5-RRC connection between the remote UE and the relay UE is established upon PC5-S establishment as legacy.
2. RRCReconfigurationSidelink is reused to allow the source remote UE to request the relay UE to assign both source and target local IDs.
3. RRCReconfiguration is reused to allow the relay UE to inform the source remote UE of the assigned local IDs.  A new PC5-RRC message may be used instead.
4. The PC5-RRC connection between the relay UE and the target remote UE is established upon PC5-S establishment as legacy.
5. RRCReconfigurationSidelink is reused to allow the relay UE to inform the target remote UE of the assigned source and target local IDs
Additionally, for U2N SRAP in Rel-17, it is assumed the U2N relay UE can easily determine whether the ingress/egress packets are for the PC5 link or the Uu link.  It may be further discussed whether additional differentiation on the two hops is needed for U2U relay since both hops are PC5 links. 

Proposal 6	RAN2 should adopt the assignment of local IDs using PC5-RRC signalling.

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	The remote UE is allowed to be support make-before-break relay reselection (i.e., release the existing relay UE after PC5 connection is established with the candidate relay UE).
Proposal 3	In case of SL-RLF, the source remote UE should inform the target remote UE via the candidate relay UE of the new path.
Proposal 4	RAN2 should consider whether SL reestablishment of the E2E PC5 link should be supported for U2U relay. 
Proposal 5	RAN2 should consider if U2U path switch between direct path and indirect path can be supported.
Proposal 6	RAN2 should adopt the assignment of local IDs using PC5-RRC signalling.
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