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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was extended discussion on SL relay (re-)selection aspects and several key agreements were made (which are reproduced below) [1]:
Proposal 1: For relay (re)selection, RAN2 clarify that only the common parts of L2 and L3 relay is required to be completed by RAN#92. L2 specific design may be discussed in L2 relay agenda items in contribution driven manner.  
Proposal 4: RAN2 confirm below NR relay (re)selection procedures which are same as LTE Prose relay:
1) PC5 Measurement: For relay(s) without unicast PC5 connection, remote UE uses RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion
2) Trigger of relay selection: Triggered at remote UE when: a) direct Uu link quality is below a configured threshold for an in-coverage remote UE (in IDLE/INACTIVE and CONNECTED for L3 U2N relay; L2 case to be further discussed); or b) triggered by upper layer
3) Trigger of relay reselection: Triggered at remote UE when: a) PC5 measurement towards current relay UE is below a (pre)configured threshold; or b) Reception of an upper layer release message or similar indication from current relay UE; or c) Triggered by upper layer 
4) How to choose relay UE in relay (re)selection: Remote UE searches for suitable relay UE candidates which meet all AS-layer & higher layer criteria. If multiple such candidate relay UEs available, it is up to Remote UE implementation to choose one Relay UE. 
Proposal 5: Same as LTE, Uu link threshold (like threshHigh-r13), PC5 link threshold(like q-RxLevMin-r13), L3 filter coefficient for SD-RSRP/SL-RSRP (like filterCoefficient-r13) and hysteresis (like hystMax-r13 and minHyst-r13) can be provided via SIB/RRC by gNB or pre-configuration. Handling of Uu link threshold being absent can reuse LTE approach (i.e. when absence, remote UE considers condition to be met). 
Proposal 6: In SD-RSRP measurement for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the DMRS of PSSCH transmission which carries discovery message from the concerned relay.
Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.
Proposal 14: Uu quality between relay UE and gNB is not included in discovery message as additional AS criteria for relay (re)selection  
Proposal 16: Include the information required for agreed additional AS criteria in discovery message.


Agreements:
Proposal 2-1 [easy]: For L3 relay, the use of PLMN ID and cell ID in relay (re)selection is up to SA2
Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.
Proposal 3-1 [easy]: Besides serving cell ID, PLMN ID, L2/L3 relay support (if agreed in discovery session) and relay load, other additional AS criteria are not considered in this release.

Agreements:
Proposal 1: For L2/L3 relay common parts of relay (re)selection, RAN2 confirm that there is no support of service continuity from AS layer perspective
Proposal 2: gNB controlled relay (re)selection” or “gNB controlled path switch” belong to L2 relay service continuity agenda item, and they are not treated in relay (re)selection discussion by RAN#92
Proposal 3: QoS controlled relay (re)selection is not treated in relay (re)selection discussion by RAN#92
Proposal 6: When PC5 RLF is detected by relay UE on a PC5 unicast link towards a remote UE, relay UE in RRC_CONNECTED sends the PC5 RLF indication to gNB (as supported in R16 specification).
Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
Proposal 5: When relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification	
Proposal 8: If both a suitable cell and a suitable relay are available, the remote UE can select either one (or both, for L3 relay only) based on its implementation in this release (i.e. TS 38.304 will not specify any additional procedure for selecting between the cell and the relay). FFS whether any enhancements to the cell (re)selection procedure for L2 relay. 

In this contribution, we focus on relay (re-)selection aspects common for both L2 and L3 based U2N relay and address some open and FFS aspects from the last meeting.
1. Discussion
Relay Re-selection criteria
One of the potential AS layer criterion discussed in the last RAN2 meeting for triggering relay reselection was the support of L2/L3 architecture to be supported by the Relay and/or Remote UE. Specifically, it was discussed whether to include relay architecture supported by the Relay UE in the discovery message and we also included this as a potential AS layer criterion to be considered (if agreed in the discovery session) in the LS sent to SA2 [2]. In our understanding, the main motivation behind including this as part of the discovery message was to consider the case when L2 and L3 relay architectures co-exist. Specifically, in case the Relay UE supports both L2 and L3 operation but the Remote UE only supports L2, this information may be needed by the Remote UE to select a suitable relay. We note that as per TS 23.304 [3], SA2 indicates that the differentiation of whether the Relay is L2 or L3 can be indicated or derived from the Relay Service Code provided within the discovery message as shown below:
The Relay Service Code (RSC) is used in the UE-to-Network Relay discovery, to indicate the connectivity service the UE-to-Network Relay provides to the Remote UE. The RSCs are configured on the UE-to-Network Relay and the Remote UE as defined in clause 5.1.4. The RSC can also indicate if the UE-to-Network Relay is a Layer-3 or Layer-2 UE-to-Network Relay.  

Observation 1:	SA2 TS 23.304 suggests that Relay Service Code used in U2N Relay discovery can indicate if the Relay is L2 or L3-based U2N Relay.
Therefore, we can assume that existing consideration of discovery message content from SA2 already covers this need. We can further discuss in future meetings whether the Relay UE support for L2 based relaying can be based on UE capability, for which some input from RAN1 might be needed. 
The need for the use of PLMN ID and/or Cell ID in the relay (re-)selection procedure was also discussed during last meeting and it was agreed that for L3 case, their usage is up to SA2 to decide. In contrast, for the L2 case, PLMN ID is supported as additional AS criteria for relay (re-)selection, while the usage of Cell ID is still FFS. The key motivation for the usage of cell ID is to cater to the service continuity aspect. In particular, the usage of Cell ID (and its inclusion in the discovery message) can ensure that the Remote UE can select the Relay UE which is connected to the same cell, thereby ensuring intra-gNB support. 
Observation 2:	 Cell ID is required to make sure that the Remote UE selects Relay UE associated to the same  cell as the Remote UE has camped on. 
Of course, if it is not provided, the Remote UE might have to rely on obtaining SIB signaling after selecting to a new Relay UE and then determine that it needs to reselect a new Relay. Alternatively, it may be provided with a set of candidate Relay UEs by the gNB to select, in which case the Cell ID may be utilized, however, this only works for Remote UEs that are already connected to the gNB. On the other hand, if we are to ensure common design between L2 and L3 case, we may also need to wait for SA2 decision on whether Cell ID is utilized for the L3 case and revisit this aspect. Furthermore, considering SA2’s recent updates to their specification TS 23.304 [3], we find that they have defined a container within the discovery message called ‘Relay Discovery Additional Information” to support carrying the Relay UE’s serving cell’s system information, for example as shown below:
Additional information used for the UE-to-Network Relay (re)selection and connection maintenance can be advertised using a separate discovery messages of type "Relay Discovery Additional Information". This may include for example the related system information of the UE-to-Network Relay's serving cell, as defined in TS 38.300 [12]. 
Both Model A and Model B discovery are supported:
-	Model A uses a single discovery protocol message (Announcement).
-	Model B uses two discovery protocol messages (Solicitation and Response).
For Relay Discovery Additional Information, only Model A discovery is used.
In our view, at least to enable the L2 Remote UE to prioritize selecting a Relay UE belonging to the same cell, cell ID is necessary. RAN2 can discuss whether to define it explicitly within the discovery message or utilize it from the additional information IE that may include SIB1 details. In our view, the most feasible action from RAN2 point of view should be to inform SA2 of both the options and let them decide a suitable method of announcing the Relay UE’s cell ID.  
Proposal 1:	At least for the L2 case, serving cell ID for the relay UE shall be supported as additional AS layer criteria for the Remote UE for relay (re-)selection. 
Proposal 2:     	Discuss whether the cell ID: a) should be explicitly included as part of the discovery message different from additional information; or b) deduced from the additional information portion of the discovery message RSC containing the system information (e.g. SIB1); and inform SA2 accordingly.

gNB control for relay re-selection in RRC_CONNECTED
It was agreed in the last RAN2 meeting that relay reselection can be triggered when the direct Uu link quality is below a configured threshold for an in-coverage remote UE (as in LTE). While this is applicable for all RRC states for the L3 Remote UE case, it was left for further discussion whether the same is applicable for L2 case as well. The main reason for this was that unlike L3, the gNB is aware of the existence of the L2 Remote UE and if supported, can exercise greater control over the in-coverage UE’s relay selection operation. 
In case of the L2 Remote UE in RRC_IDLE/RRC_INACTIVE, the same principle as in the case of L3 based UE should be applied, i.e. based on relevant configuration via SIB. In case of RRC_CONNECTED mode, the question is whether the behavior should be any different from L3 case to have direct gNB control over relay selection. 
However, given that gNB can configure the thresholds for triggering relay selection via dedicated signaling and RAN2 agree that how to select a suitable relay UE when multiple candidates are available is left to remote UE implementation, we do not see the need for differing from L3 case. 
The need for gNB to explicitly select a suitable relay UE just for the L2 Remote UE case is not clear to us, especially given that it is likely to require additional signaling overhead on part of the remote UE, e.g. to inform candidate Relay UEs and measurement results to the gNB as well as the need for additional specification effort. 
Proposal 3:	For relay selection trigger at the L2 Remote UE directly connected to the gNB, same criteria as that agreed for L3 UE shall apply, i.e. based on direct Uu link quality below a configured threshold in RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED cases. The configuration can be obtained via SIB/dedicated signalling as in the case of L3 Remote UE.
PC5 link quality measurement
While it was agreed to rely on PC5 link quality measurements for triggering relay reselection, it was not agreed what metric is utilized for this measurement. In the last meeting, based on the summary email discussions, two alternatives were proposed based on company inputs for further discussion:
1. Alt-1: Based on only SL-RSRP. In case of no data transmission, Remote UE may use keep-alive message if available or triggered PC5-S/CSI reporting if available from Relay UE to perform SL-RSRP measurement based on its implementation.
Alt-2: Based on both SL-RSRP and SD-RSRP. If data is available, only SL-RSRP of data is used. In case of no data transmission, the Remote UE triggers reselection based on SD-RSRP.  
It is worth noting that Alt-1 is reliant upon upper layer signaling or CSI report triggering to somehow ensure periodic transmissions such that the SL-RSRP thus obtained can be reliable enough to perform relay reselection. In our view, the former was already discussed in Rel-16 discussion for SL RLF design and it was the general view that the periodicity of upper layer keep-alive signaling may not be short enough for this purpose. Additionally, given that SD-RSRP is anyway going to be used for the case of initial relay selection, there is no discernable reason why the same cannot be applicable for relay reselection case as well. However, for the sake of making progress, we are ok to compromise and agree to Alt-2, i.e. the UE can utilize both SL-RSRP and SD-RSRP for relay reselection. 
Proposal 4:	RAN2 is proposed to agree to Alt-2, i.e. Remote UE relies on both SL-RSRP and SL-SDRSP for PC5 link quality measurement in order to trigger relay reselection.

Additional indication for Uu RLF and HO
Considering the agreements (shown below) made regarding indication of Uu RLF and impending HO at Relay UE, we have certain open aspects to be discussed further.
[bookmark: _Hlk71207605]- When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
- When relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification
While the trigger of Uu RLF at Relay UE is well understood, for the scenario of HO, it indicates that the Relay UE can provide a pre-emptive indication to the Remote UE that it will be performing handover to a different gNB. In this way, the Remote UE can then choose to either retain the PC5 connection to the Relay UE or reselect to a different Relay UE to ensure service continuity to its connected gNB. As agreed, this can be handled by an indication to the upper layers which may initiate PC5-S message towards its connected Remote UEs. We ought to confirm with SA2 about the specific PC5-S message being considered as a trigger. If it is referring to the Layer-2 link release procedure, we wonder if it is the right approach as the Remote UE may have ongoing 1:1 unicast-based direct communication with the Relay UE, i.e. related to non-relay traffic. The earlier approach worked in LTE as there was no support of unicast sidelink communication between UEs. 
Observation 2:	 Remote UE and Relay UE may have ongoing unicast communication apart from relaying and it is not necessary to release the layer-2 link upon Uu RLF or Relay UE’s impending HO. 
Proposal 5:	Clarify the agreed proposals on how relay UE may send a PC5-S message upon Uu RLF/HO and ask SA2 if it is feasible to introduce upper layer message to trigger Relay reselection upon Uu RLF/HO indication from lower layers at Relay UE.
At the same time, we prefer to support an explicit notification sent over PC5-RRC from Relay UE to Remote UE when Uu RLF or impending HO occurs. This enables the Remote UE to trigger Relay re-selection correspondingly. The notification (e.g. Uu RLF, HO) could be: 
a) an indication within existing message RRCReconfigurationSidelink 
b) a new Relaying-specific PC5-RRC message with indication 
c) a new (Relaying-specific) PC5-RRC Sidelink Release message. 

Option c) might be similar to upper layer/layer-2 link release unless we introduce relay-specific release message. We think options a) and b) will allow the Remote UE to continue sidelink unicast communication with Relay UE if necessary and only the relaying link will be impacted. At the same time, we can further discuss when the bearers related to relaying at the Relay UE are released. It can be left to UE implementation or involve network control (however, second option is not possible during Uu RLF). Depending on whether the Relay UE may initiate RRCReconfigurationSidelink message, it is potentially easier to define a new message although it may have more specification impact. 
Proposal 6:	Introduce an indication/message over PC5-RRC to indicate both Uu RLF and pending HO from Relay UE to connected Remote UEs. Following actions are expected to occur: a) An L2 relay UE will perform relay reselection upon both indications. b) An L3 relay UE will only perform relay reselection upon Uu RLF. 
Note that for the case of any new Remote UE looking for a relay, when the Relay UE has an impending handover, it may not be advertising itself as a potential Relay UE anyway due to link quality criteria discussed above. Of course, another option can be gNB triggering a relay reselection for the Remote UEs based on the Uu measurement reporting of the Relay UE (which can be left to NW implementation). This aspect, therefore, needs further discussion in RAN2.
1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the sidelink relay (re)selection related aspects and makes the following observations and proposals:
 Observation 1:	SA2 TS 23.304 suggests that Relay Service Code used in U2N Relay discovery can indicate if the Relay is L2 or L3-based U2N Relay.
Observation 2:	 Cell ID is required to make sure that the Remote UE selects Relay UE associated to the same cell as the Remote UE has camped on. 
Observation 3:	 Remote UE and Relay UE may have ongoing unicast communication apart from relaying and it is not necessary to release the layer-2 link upon Uu RLF or Relay UE’s impending HO. 
Proposal 1:	At least for the L2 case, serving cell ID for the relay UE shall be supported as additional AS layer criteria for the Remote UE for relay (re-)selection. 
Proposal 2:     	Discuss whether the cell ID: a) should be explicitly included as part of the discovery message different from additional information; or b) deduced from the additional information portion of the discovery message RSC containing the system information (e.g. SIB1); and inform SA2 accordingly.
Proposal 3:	For relay selection trigger at the L2 Remote UE directly connected to the gNB, same criteria as that agreed for L3 UE shall apply, i.e. based on direct Uu link quality below a configured threshold in RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED cases. The configuration can be obtained via SIB/dedicated signalling as in the case of L3 Remote UE.
Proposal 4:	RAN2 is proposed to agree to Alt-2, i.e. Remote UE relies on both SL-RSRP and SL-SDRSP for PC5 link quality measurement in order to trigger relay reselection.
Proposal 5:	Clarify the agreed proposals on how relay UE may send a PC5-S message upon Uu RLF/HO and ask SA2 if it is feasible to introduce upper layer message to trigger Relay reselection upon Uu RLF/HO indication from lower layers at Relay UE.
Proposal 6:	Introduce an indication/message over PC5-RRC to indicate both Uu RLF and pending HO from Relay UE to connected Remote UEs. Following actions are expected to occur: a) An L2 relay UE will perform relay reselection upon both indications. b) An L3 relay UE will only perform relay reselection upon Uu RLF. 
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