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1	Introduction
One of the objectives of SL Relay WI (RP-210904) is "Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying ".
During the SI of SL Relay some issues related to relay selection remained open. In this contribution, we provide our view on some aspects of SL Relay selection and reselection.
2	Discussion
2.1	Relay selection threshold
During the study phase it was agreed that an in-coverage Remote UE searches for a candidate Relay UE if direct Uu link quality of the Remote UE is below a configured threshold (clause 4.3 of 38.836):
For relay selection, as in LTE, an in-coverage Remote UE searches for a candidate Relay UE if direct Uu link quality of the Remote UE is below a configured threshold.
The background assumption of the agreement is that the UE should start searching for a Relay connection when the Uu link quality is not good enough (or very close to that level) to assure reliable service for the UE. In the LTE case the Relay architecture was developed for public safety scenario only. In NR the SL Relay targets general (commercial) use-cases as well. The Uu link quality that is enough for reliable services may depend on use-case, e.g., different Uu quality is needed for voice services than for sending short messages. Moreover, what is considered reliable enough depends on the service; e.g. public safety service requires more reliability than commercial services. In the commercial use-case other aspects may also be considered (e.g. power saving) when the UE switches between Uu and relay path. Therefore, a single broadcasted threshold may not be adequate for all use-cases, and it would be beneficial if the threshold (or a modifier value) of the Uu link quality threshold may also be delivered to the UE via dedicated signalling. 
Proposal 1: The threshold for Uu link quality when the UE should start search for candidate Relay UEs can be delivered in SIB or in dedicated signalling to the UE. The threshold received in dedicated signalling has priority over the value advertised in SIB.
2.2	Additional AS layer criteria
During the study phase it remained open which AS layer criteria beyond the signal strength (SL-RSRP) will be considered for Relay (re)selection (clause 4.3 of 38.836):
For relay (re-)selection, Remote UE compares the PC5 radio measurements of a Relay UE with the threshold which is configured by gNB or preconfigured. Higher layer criteria also need to be considered by Remote UE for relay (re-)selection, but details can be left to SA2 to decide. Relay (re-)selection can be triggered by upper layers of Remote UE.  
Relay reselection should be triggered if the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold. Also, relay reselection may be triggered if RLF of PC5 link with current Relay UE is detected by Remote UE. 
The above-described baseline for relay (re)selection apply to both L2 and L3 solutions. But for RRC_CONNECTED Remote UE connected through L2 UE-to-Network Relay scenario, gNB decision on relay selection/reselection is considered in WI phase under the above baseline. Additional AS layer criteria can be considered in WI phase for both L2 and L3 UE-to-Network Relay solutions.
The additional AS layer criteria was discussed in previous meetings (e.g., see Questions 2-1 in the email discussion [Post111-e][622][Relay] Relay selection and reselection) and the number of parameters were discussed as potential AS layer criteria without conclusions.
From our understanding, an important information for assisting a remote UE to perform its relay (re-)selection is the PLMN ID of serving network of the Relay UE, since the remote UE should only consider the relay UEs that are connected to the appropriate PLMN as the potential relay candidates. Similar restriction may apply at cell level in particular in the Layer 2 case, and thus the remote UE should only consider the relay UE candidates that are connected to appropriate cells.
Proposal 2: RAN2 is suggested to consider adding the PLMN ID and/or the Cell ID of the Relay UE candidates as a criterion to be used in relay selection and reselection.
In addition, as service continuity is an important aspect for sidelink relay, a candidate relay UE’s capability and capacity to support service continuity may play an important role in the services the remote UE can receive, e.g. in case of delay sensitive type of services at the remote UE. It may be worth considering the RRC state of a candidate relay UE during the path switching procedure of the remote UE, since switching the remote UE to a candidate relay UE in RRC_CONNECTED state may be faster and smoother than switching to a candidate relay UE in other RRC states. In addition, depending on UE-implementation, other parameters may also impact the capability of a candidate relay UE to support service continuity. Thus, we think the candidate relay UE may transmit and indicate its capability and capacity to support service continuity in the discovery message, which is taken into account by the remote UE during the relay selection and reselection.  
Proposal 3: RAN2 is suggested to consider adding the support for service continuity of the Relay UE candidates as a criterion to be used in relay selection and reselection.
On the other hand, the other criteria/options may be useful to improve the performance of relaying functionality. However, we think that each of the other discussed criteria/options is only beneficial for certain specific use cases, but not so critical for other use cases or services. For example, the load at a candidate relay UE may not be a critical criteria/option for selecting a relay UE to relay the services with very low data rate requirement, e.g. IoT type of services, since the IoT type of services would introduce only a small amount of traffic load at the relay UE. In this case, it is more beneficial for the IoT type of remote UE to select a relay UE with the best PC5 link quality in order to save the energy consumption at the remote UE, instead of considering the load at the relay UE. 
Another issue with the performance related parameters is that sometimes a combination of them should be considered. E.g. when the throughput supportable by the relay UE is important, then PC5 quality, Uu link quality between candidate relay UE and gNB, Relay UE load, and other relevant parameters should be considered. The comparison of the different parameters may not be straight-forward, their meaning may depend on the UE implementation (the load related parameters on different UE implementation may have totally different meaning) and the used frequency bands. Thus, we do not think it is possible and beneficial for the remote UE to know all the relevant parameters of a candidate relay UE for performing relay selection and reselection. In an alternative but simpler approach, a candidate relay UE, which considers itself as a less capable relay UE based on its own UE-implementation, may just reduce its power for transmitting the discovery message, which will affect the SL-RSRP used by the remote UE to select a proper relay UE. Thus, it is not needed for the remote UE to consider additional AS layer criteria in its relay selection and reselection. 
Proposal 4: RAN2 should derive the minimal set of AS layer criteria/options that should be considered by the remote UE in relay (re-)selection for different use cases.
In addition, if any additional AS layer criteria/option is agreed to be used for relay (re-)selection, the agreed AS layer criteria/option needs to be transmitted from the relay UE to the remote UE, e.g. by adding the new AS layer criteria/option as new information element in the discovery message. This would introduce additional signalling overhead and, thus, adding new information elements should only be agreed if the corresponding AS layer criteria/options are considered as beneficial for at least a large range of use cases. The performance related parameters (e.g. radio quality) can change quickly and thus it is not clear that using them during the Relay UE selection is beneficial.
Proposal 5: Only the additional criteria/options considered clearly beneficial for a large range of use cases should be transmitted from relay UE to remote UE, e.g. by using new information elements in the discovery message.
3	Conclusions
This paper contains the following proposals related to relay selection and reselection:
Proposal 1: The threshold for Uu link quality when the UE should start search for candidate Relay UEs can be delivered in SIB or in dedicated signalling to the UE. The threshold received in dedicated signalling has priority over the value advertised in SIB.
Proposal 2: RAN2 is suggested to consider adding the PLMN ID and/or the Cell ID of the Relay UE candidates as a criterion to be used in relay selection and reselection.
Proposal 3: RAN2 is suggested to consider adding the support for service continuity of the Relay UE candidates as a criterion to be used in relay selection and reselection.
Proposal 4: RAN2 should derive the minimal set of AS layer criteria/options that should be considered by the remote UE in relay (re-)selection for different use cases.
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