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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.



For the proceeding of the U2U relay operation, the remaining issues were opened.  In this contribution, we will share our view about some parts of the remaining issues for the U2U relay.
2.	Discussion
2.1 Remaining open issues for U2U relay operation
<Issues on 5.1: whether to use separate threshold configuration depending discovery cases>
For the passing of several RAN2 meetings, some agreements were made about discovery message transmission criteria for the integrated discovery, Model-A discovery, and Model-B discovery as follows: 
	<Discovery model A>
- For Model A discovery, the relay UE should only announce the neighbour UEs for which the SD-RSRP/SL-RSRP between the relay UE and the neighbour UE is above a configured threshold in a discovery announcement message. LS is sent to SA2.
- For Model A discovery, upon discovery message reception, remote UE considers a relay UE as a candidate relay UE if the SD-RSRP towards the relay UE is above a configured threshold.
<Discovery model B>
- For Model B, the relay UE forwards the solicitation message only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.
- For Model B, no AS criterion is needed for the relay UE to forward the response message to the source Remote UE.
- For Model B discovery, upon discovery response messages reception, the source remote UE considers a relay UE as a candidate relay UE if the SD-RSRP towards the relay UE is above a configured threshold.
<integrated Discovery model>
- For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.
- For integrated discovery DCA message, no AS criterion is needed for the relay UE to forward the response message to the source Remote UE.
- For integrated-discovery, when receiving DCR message from one or multiple relay UEs, the target remote UE should consider candidate relay UEs towards which the SL-RSRP is above a configured threshold to respond and that satisfy upper-layer criteria, and select a relay UE from among them.


However, we still have some remaining issues about discovery message transmission. 
One of the issues can be whether the same threshold can be applied among the different discovery types. In using discovery model A, the relay UE transmits discovery message when the PC5 RSRP between relay UE and neighbour remote UE is above a threshold. That implicit meaning is that the relay UE filters out the quality between relay UE and the candidate target remote UEs. In using discovery model B, the source remote UE transmits a solicitation message to the relay UE, and the relay UE filters out the solicitation message by using the PC5 RSRP between the source remote UE and the relay UE. The DCR message in the integrated discovery case is forwarded in the same condition as the solicitation message in discovery model B. The response message in Discovery Model B and the DCA message in the integrated discovery are forwarded at relay UE without any PC5 RSRP filtering. 
The PC5 RSRP threshold criterion is applied between U2U Relay UE and the candidate target Remote UE in the Discovery model A, while the PC5 RSRP threshold criterion is applied between source remote UE and the relay UE to the solicitation message in the Discovery model B and to the DCR message in the integrated discovery model. The PC5 RSRP threshold criterion has to be the same in the 1st-hop and the 2nd-hop. So, the PC5 RSRP threshold value should be the same value when applied to the different discovery cases: Discovery model A, Discovery model B, or integrated discovery model. 
Proposal 1: The common threshold should be applied for the integrated-discovery, Mode A discovery, and Model B discovery cases. 

<Issues on 5.2: whether to use separate threshold for triggering relay selection and reselection>
When using the U2U relay, the reliability can be lowered and the latency will be increased compared to using just the direct path. So, the threshold for triggering relay selection and the threshold for triggering relay reselection can be different. The relay reselection triggering threshold value has a higher value than the relay selection triggering threshold value. It’s for maintaining the similar quality of the direct path even when using the U2U relay operation. 
Proposal 2: The threshold for triggering relay selection and the threshold for triggering relay reselection can be different for maintaining a similar service quality.

<Issues on 5.3: whether the QoS splitting requires AS signalling or can be done in upper layers>
We think QoS split can be performed possibly either in the upper layer or in the AS layer. But to reduce handshaking between signals for the initial setting, we prefer to use the sidelink configuration messages, especially RRCReconfigurationSidelink and RRCReconfigurationCompleteSidelink messages. The QoS split can be performed during the initial SL configuration procedure.
Proposal 3: We prefer to use AS signalling for QoS splitting. 

<Issues on 5.4: whether reporting parameters(i.e.,SUI) related to U2U Relay operation is supported>
The reporting parameters related to the U2U Relay operation depend on how gNB involves the U2U Relay operation. If gNB performs the local ID assignment when the relay UE is in RRC_CONNECTED, the relay UE has to report both the source remote L2 UE and the target remote UE L2 ID to its serving gNB. Also, if the serving gNB of the relay UE performs the QoS split, the relay UE has to report the QoS profile information received from the source remote UE to its serving gNB. 
Proposal 4: If the gNB of the relay UE performs local ID assignment for the source and target remote UE, the relay UE should report the source remote UE L2 ID and target remote UE L2 ID.
Proposal 5: If the gNB of the relay UE performs a QoS split, the relay UE delivers the QoS profile received from the source remote UE to the gNB.
When the source remote UE receives the split QoS from the relay UE, the source remote UE reports the split QoS received from the relay UE and the L2 ID of the relay UE as the destination ID to its serving gNB. If the source remote UE is in mode-1 resource allocation, the serving gNB will give a proper grant considering the split QoS. Or if the source remote UE is in mode-2 resource allocation, the serving gNB can give a proper resource pool configuration.    
Proposal 6: If the source remote UE is in RRC_CONNECTED, the source remote UE reports the received split QoS value from the relay UE to its serving gNB. 
- If the source remote UE operates in mode-1 resource allocation, the gNB can give a proper grant for sidelink resources.
- If the source remote UE operates in mode-2 resource allocation, the gNB can give a proper resource pool allocation.
Proposal 7: If the source remote UE is in RRC_CONNECTED, the source remote UE reports the L2 ID of the relay UE as a destination ID. 
Meanwhile, the serving gNB of the source remote UE can perform end-to-end bearer configuration for the U2U operation. In this case, the source remote UE should report the L2 ID or the local ID of the target remote UE as the destination for the end-to-end bearer configuration. The serving gNB of the source remote UE can configure the first-hop sidelink configuration. In this case, the source remote UE should report the L2 ID or local ID of the relay UE as the destination ID.
Proposal 8: If the gNB of the source remote UE performs the end-to-end bearer configuration, the source remote UE should report the L2 ID of the target remote.

<Issues on 5.9: FFS communication or discovery resource pool for DCR message with integrated discovery>
The normal DCR message not used for U2U relay operation is delivered at the common communication resource pool. But if the dedicated discovery resource pool is configured, it can be issued whether the integrated discovery message can be delivered at common communication resource pools or dedicated discovery resource pools. Even though the integrated-discovery message uses the DCR message, the purpose of the DCR message is to discover relay UE, which is the same as the purpose of the current discovery message. So, the DCR message for the integrated discovery operation can be delivered at the dedicated discovery resource pool such as the discovery message for Discovery Model-A or Discovery Model-B.
Proposal 9: The integrated-discovery message can be given the dedicated discovery resource pool for the same as Rel-17 U2N relay discovery messages (Discovery model-A/B).

<Issues on 5.10: FFS whether additional procedure for L2 U2U PC5 RLF initiation>
When the source remote UE detects the 1st-hop sidelink RLF, the source remote UE in RRC_CONNECTED reports the RLF to the gNB. The gNB doesn’t need to care about the resource for the message from the source remote UE to the relay UE when RLF has happened. However, in the case that the source remote UE receives the sidelink RLF indication from the relay UE since the RLF has happened between the relay UE and the target remote UE, the source remote UE doesn’t need to report the RLF indication to its serving gNB. Whether to keep the current sidelink between the source remote UE and the relay UE can be the source remote UE’s implementation. So, as long as the RLF has not happened in the 1st-hop, the source remote UE doesn’t need to report the RLF of the 2nd-hop sidelink to its serving gNB. 
Proposal 10: When the source remote UE detects PC5 RLF between source remote UE and relay UE, the source remote UE reports the RLF to the gNB (i.e., SUI).
Proposal 11: When the source remote UE gets an RLF indication between relay UE and target remote UE from relay UE, the source remote UE doesn’t need to report the RLF to the gNB (i.e., SUI).

<Issues on 5.11: FFS the remote UE in previous agreement “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).” applies to both source and target remote UEs or not, applies to both L2 and L3 U2U relay or not.>
In the previous RAN2 relay agreement, both source remote UE and target remote UE can trigger relay re-selection when the SL RSRP of the current hop is below a threshold. Similar to this case, when either of the source remote UE or the target remote UE receives the RLF indication from the relay UE, the source remote UE or target remote UE can trigger relay reselection. And this can be applied to both L2 and L3 U2U Relay operation.
Proposal 12: When either of source remote UE or target remote UE receives RLF indication from the relay UE, the source remote UE or target remote UE can trigger relay reselection.
Proposal 13: The relay reselection triggering due to receiving RLF indication from relay UE can applied to both L2 and L3 relay operations.

<Issues on 5.16: For U2U Relay UE and Target Remote UE, it is FFS whether AS layer check discovery transmission condition before delivering discovery message to upper layer or after receiving discovery from upper layer, and FFS whether upper layer needs to know if AS condition is met for each discovery message.>
The upper layer of the source remote UE can trigger discovery message transmission. In this case, the AS layer criteria check doesn’t need to be performed at the source remote UE. When the relay UE receives the discovery message from the source remote UE, the relay UE should check the threshold between the source remote UE and the relay UE. When the RSRP between the source remote UE and the relay UE meets the threshold of the AS layer, the relay UE needs to deliver the discovery message to its upper layer. If the RSRP threshold at the AS layer doesn’t meet, the received discovery message doesn’t need to be delivered to the upper layer. The upper layer cannot judge whether the link is reliable or not. Similarly, when the AS layer of the target remote UE should check the AS layer condition before delivering a discovery message to the upper layer. 
Proposal 14: For U2U Relay UE and target Remote UE, the received discovery message is delivered to the upper layer only when the AS layer threshold is met.
3.	Conclusion
Proposal 1: The common threshold should be applied for the integrated-discovery, Mode A discovery, and Model B discovery cases. 
Proposal 2: The threshold for triggering relay selection and the threshold for triggering relay reselection can be different for maintaining a similar service quality.
Proposal 3: We prefer to use AS signalling for QoS splitting. 
Proposal 4: If the gNB of the relay UE performs local ID assignment for the source and target remote UE, the relay UE should report the source remote UE L2 ID and target remote UE L2 ID.
Proposal 5: If the gNB of the relay UE performs a QoS split, the relay UE delivers the QoS profile received from the source remote UE to the gNB.
Proposal 6: If the source remote UE is in RRC_CONNECTED, the source remote UE reports the received split QoS value from the relay UE to its serving gNB. 
- If the source remote UE operates in mode-1 resource allocation, the gNB can give a proper grant for sidelink resources.
- If the source remote UE operates in mode-2 resource allocation, the gNB can give a proper resource pool allocation.
Proposal 7: If the source remote UE is in RRC_CONNECTED, the source remote UE reports the L2 ID of the relay UE as a destination ID. 
Proposal 8: If the gNB of the source remote UE performs the end-to-end bearer configuration, the source remote UE should report the L2 ID of the target remote.
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Proposal 10: When the source remote UE detects PC5 RLF between source remote UE and relay UE, the source remote UE reports the RLF to the gNB (i.e., SUI).
Proposal 11: When the source remote UE gets an RLF indication between relay UE and target remote UE from relay UE, the source remote UE doesn’t need to report the RLF to the gNB (i.e., SUI).
Proposal 12: When either of source remote UE or target remote UE receives RLF indication from the relay UE, the source remote UE or target remote UE can trigger relay reselection.
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