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1. Introduction
During the past RAN2 meetings, further aspects related to common L2/L3 U2U relaying discovery and reselection aspects were discussed and we have the following agreements and open issues. In this contribution, we aim to provide our view on the leftover items based on progress in SA2.
Agreements (RAN2#120bise)
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
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.

Agreements (RAN2#121)
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP. 
Each Remote UE can trigger Relay reselection based at least on current hop quality.

1. Discussion
Discovery and relay selection
Integrated Discovery and unicast link establishment
SA2 has agreed to specify the procedure wherein ProSe discovery is integrated into PC5 unicast link establishment for UE-to-UE relaying as shown in figure 1. This is beneficial to reduce the delay in establishing the end-to-end connection as well as overall signalling messages. In this procedure, the source remote UE initiates the broadcast of Direct Communication Request message directly towards the U2U relay UE(s) with relay_indication and the relay UE decides whether to further propagate the DCR message based on different criteria including PC5 link quality. From AS point of view, the relay UE performs link quality evaluation as part of the overall U2U relaying link setup. At the same time, the target remote UE performs relay selection based on the received DCR messages and corresponding PC5 link quality measurement over the second link. Model A discovery could also follow the same procedure except that the discovery happens prior to unicast link establishment. 
With integrated discovery and PC5 link establishment, U2U relay UE decides to forward DCR messages (with relay_indication) based on first hop PC5 link quality. 
Proposal 1.1. Relay selection is performed by the target remote UE based on second hop PC5 link quality between itself and the relay UE as well as upper layer criteria. 


Figure 1. Integrated discovery and PC5 unicast establishment



Figure 2. Discovery model B with relay selection at source remote UE
Model B discovery
With model B discovery as shown in figure 2, the source remote UE sends a UE-to-UE Relay Discovery Solicitation message. A UE-to-UE Relay that matches the RSC receives the UE-to-UE Relay Discovery Solicitation message and forwards the message. The target remote UE receives multiple UE-to-UE Relay Discovery Solicitation messages from different UE-to-UE Relays, and it may choose to respond or not to a Relay (e.g. based on the PC5 signal strength of each message received and as decided by the upper layer based on local policy, operator policy per Relay Service Code) 
Once the source remote UE receives the response solicitation message, it can make the relay selection decision. 
With model B discovery, relay selection is performed by the source remote UE based on first hop link quality between itself and the relay UE as well as upper layer criteria.
Link quality thresholds
We have the following open aspect related to link quality thresholds:
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP.
As per current specification for sidelink, a UE derives the sidelink measurement result by measuring one or multiple DMRS per PC5 RRC connection and applying the L3 filtering before using the measurement result for evaluation of reporting criteria. Only sidelink RSRP is configured. The SL RSRP threshold is defined as SL RSRP range taking an integer (0….13) per below [TS 38.331]:

syncTxThreshIC, syncTxThreshOoC Indicates the thresholds used while in coverage and out of coverage, respectively. Value 0 corresponds to -infinity, value 1 to -115 dBm, value 2 to -110 dBm, and so on (i.e. in steps of 5 dBm) until value 12, which corresponds to -60 dBm, while value 13 corresponds to +infinity
We can discuss whether a similar range can be used as a threshold value for comparing both SL-RSRP and SD-RSRP or whether different thresholds are needed. The primary difference between the two measurement quantities is that SD-RSRP does not support power control while SL-RSRP does. While it is argued that these two quantities cannot be compared against each other, can we configure a single threshold that can be used for comparison against? It is worth noting that similar aspect is being discussed in the service continuity topic about how to compare these measurement quantities against each other as the gNB may not have information on whether it is SL-RSRP or SD-RSRP that is reported by the remote UE. However, for U2U relaying, each UE is aware of whether it is measuring on discovery or data. At the same time, the gNB does not have a hint of the sidelink data vs. discovery RSRP value ranges and cannot accurately predict and provide appropriate configuration. Therefore, for the definition of RSRP range threshold itself, we think that it should be possible to support only one value/range.
The U2U relay UE could also use the same threshold to respond to discovery/integrated discovery messages from remote UEs in proximity. Noting that U2N relay UE in Rel 17 has U2U link quality with low and high threshold values defined for it to act as a relay, we can discuss whether a similar approach is followed for sidelink link quality.
Different configured thresholds for SL-RSRP and SD-RSRP is not needed i.e. one value of threshold is sufficient. RAN2 further discuss whether low and high values for the PC5 link quality threshold is needed.
PC5-RLF impact
We agreed in the previous meeting that 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). We have an open aspect on whether any UE behavior has to be specified to keep or release the PC5 link with the relay UE. SA2 TS 23.304 has the following note in this regard:
“
NOTE:	Whether a 5G ProSe End UE releases a PC5 unicast link with the original 5G ProSe UE-to-UE Relay after reselection depends on whether the PC5 unicast link is still required and UE implementation.
“
We think that it is up to upper layer on whether to retain the PC5 unicast link and no specification effort is needed in RAN2 to address this case. On the other hand, when PC5 link release message is received from U2U relay UE to remote UE in the upper layer, it is used to initiate the relay re-selection as per earlier agreement.
[bookmark: _Hlk127248832]No specification impact in RAN2 when U2U relay reselection occurs. It is up to upper layer decision and remote UE implementation on whether to keep or release the PC5 link with the old relay UE.  
1. Conclusion
In this contribution we discuss open aspects of discovery and reselection for U2U relaying and make the following proposals:
1. With integrated discovery and PC5 link establishment, U2U relay UE decides to forward DCR messages (with relay_indication) based on first hop PC5 link quality. 
Proposal 2.1. Relay selection is performed by the target remote UE based on second hop PC5 link quality between itself and the relay UE as well as upper layer criteria. 
With model B discovery, relay selection is performed by the source remote UE based on first hop link quality between itself and the relay UE as well as upper layer criteria.
Different configured thresholds for SL-RSRP and SD-RSRP is not needed i.e. one value of threshold is sufficient. RAN2 further discuss whether low and high values for the PC5 link quality threshold is needed.
No specification impact in RAN2 when U2U relay reselection occurs. It is up to upper layer decision and remote UE implementation on whether to keep or release the PC5 link with the old relay UE.  
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Figure 6.7.3.2-1: 5G ProSe Discovery integrated into PC5 unicast link establishment procedure
[bookmark: _MON_1727769864]
Figure 6.7.4.2-1: 5G ProSe Layer-2 UE-to-UE Relay reselection
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