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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2 #113bis-e meeting [1], the criterion for Relay (re)selection was discussed and a number of agreements have been reached to reuse LTE principle/parameters for Relay (re)selection criterion such as 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). 
Besides, some new criterions have been discussed as follows:
· Relay load: will be continued to discuss in email discussion [Post113bis-e][602]
· PLMN ID and Cell ID: for L3 relay, up to SA2; for L2 relay, PLMN ID is agreed to be one criterion for Relay (re)selection, and FFS for cell ID
· L2/L3 relay support: to be further confirmed by RAN2/SA2
In this contribution, we will discuss the remaining issues on above new criterion as well as the potential specification impact for co-existence of relay (re)selection and cell (re)selection.
2. Discussion
2.1 Relay load
For Relay load, it is supported by a number of companies during the email discussion[2] but without a clear definition.  In the email discussion [Post113bis-e][602], the following options are raised:
	Option 1: Number of PC5 connections to Remote UEs currently being actively used for relaying
Option 2: Resource pool usage or capacity
Option 3: Number of remote UEs being served by the relay UE
Option 4: free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic


In our mind, the relay load can be modelled in different ways, but it seems much efforts would be needed if we try to specify the concrete definition of Relay load, therefore, we can also keep the relay load evaluation up to UE implementation. Instead, we could simply discuss how the relay UE should indicate its relay load, e.g. a simple indication consists of three high/medium/low load level at relay UE, or use percentage as the load level, etc. Therefore, we propose:
[bookmark: _Ref54270575][bookmark: _Ref68197797][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: Remote UE can know the relay load to perform relay (re)selection, but how to evaluate relay load by relay UE is not specified and left to relay UE implementation.
[bookmark: _Ref54270577]Proposal 2: RAN2 to decide the content of indication (e.g. high/medium/low load level) of Relay Load at relay UE if it is supported as relay (re-)selection criterion.
2.1 Cell ID for L2 Relay (re)selection
In RAN2 #113bis-e offline discussion [#610] [3], the cell ID for L2 Relay was discussed and the main reason to include cell ID in discovery message for relay (re)selection is in consideration of service continuity. In RAN #91e meeting the New WID on NR Sidelink Relay has the following objective:
	Work Item objectives specific to Layer-2 (L2) relaying:
4. Specify mechanisms for service continuity 
    a. Limited to intra-gNB cases [RAN2]



Therefore, if the remote UE reselects to a relay UE which is under a different gNB with the previous one, it may trigger UE context transfer between gNBs but it is unclear whether the service continuity can be ensured in this inter-gNB case.
[bookmark: _Ref70694852]Observation 1: If the remote UE reselects to a relay UE which is under a different gNB, it is not clear whether the service continuity can be ensured in this case, as study for service continuity is limited to intra-gNB cases per WID.
Another argument to indicate cell ID by relay UE is that if the remote UE knows the cell ID, it may reselect to a relay UE with a same cell as before and it doesn’t need to acquire the SIB information again, which can reduce some signaling overhead in possible SIB forwarding scenario.
[bookmark: _Ref70694853]Observation 2: If the remote UE reselects to a relay UE which is under a different gNB, it has to acquire the SIB information again which may cause signaling overhead/delay.
Therefore, based on the analysis, we do see some benefits and think the cell ID can be included in discovery message for relay (re)selection.
[bookmark: _Ref70694878]Proposal 3: For L2 relay, cell ID is supported as additional AS criteria for relay (re)selection.
It is also discussed briefly online that the definition of cell ID which needs to be included in discovery message, should be clarified. As the PLMN ID is already agreed to be included in the discovery message for relay (re)selection, there seems no need to use NCGI. So, the following two kinds of cell ID can be considered:
a. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]NR Cell Identity (NCI): used to unambiguously identify a cell within a PLMN. 36bits.
b. Physical cell identity (PCI): used to distinguish cells on the radio side, related to DL synchronization. In NR it is 10 bits (INTEGER (0..1007)).
For PCI, the problem is that if we only include cell ID but no ARFCN-value information, the cell may not be identified unambiguously. On the other hand, if NCI is used, the signalling overhead can be larger than PCI as NCI has 36 bits. Therefore, we need some trade-off between signalling overhead and the unambiguous identification of cells. Considering PCI is more AS-level information which is used on the radio side and related to DL synchronization, it may be better to include NCI in discovery message to identify the cell. Moreover, as NCI also includes gNB ID inside, it can also serve for identification of the relay UE to know if it is intra-gNB or inter-gNB relay UE of remote UE. Therefore, we propose:
[bookmark: _Ref70694879]Proposal 4: If proposal 3 is agreed, the cell ID should be NCI. 
2.2 L2/L3 relay support
L2/L3 relay support was discussed in the offline discussion of relay (re)selection as well as the offline discussion of discovery message [5]. In the summary of the discovery discussion, it was summarized that:
	At the end of the email discussion, vivo presents the latest progress of SA2 via email. SA2 has agreed that UE may indicate the 5G ProSe capability in the Registration Request message. The 5G ProSe capability may indicate whether the UE is capable of one or more of the following 5G ProSe capabilities: ProSe Direct Discovery, ProSe Direct Communication, Layer02 and/or Layer-3 ProSe UE-to-Network Relay and Layer-2 and/or Layer-3 Remote UE. 
Since the deadline of this email discussion is approaching, it is hard to collect companies attitudes towards the SA2's agreement and then come up with a RAN2 proposal at the moment. However, rapporteur would suggest companies take the SA2's progress into account and the L2 and L3 co-existence scenario may be further discussed in next RAN2 meeting. 


The latest SA2 progress can be found in S2-2103501. Therefore, as SA2 has made the conclusion on 5G ProSe capability about L2/L3 relay support, it can be confirmed that capability of L2/L3 relay support can also be supported as additional AS criteria for relay (re)selection.
[bookmark: _Ref70694854]Observation 3: SA2 has agreed that UE may indicate the 5G ProSe capability which may indicate whether the UE is capable of one or more of the following 5G ProSe capabilities: ProSe Direct Discovery, ProSe Direct Communication, Layer-2 and/or Layer-3 ProSe UE-to-Network Relay and Layer-2 and/or Layer-3 Remote UE.
To be more specific, if e.g. the relay UE only support L3 relay but the remote UE needs to perform relay operation in L2 relay architecture because of e.g. consideration of service continuity, or the remote UE only supports L2 relay, then the remote UE may select relay UE which supports L2 relay architecture. Therefore, 
[bookmark: _Ref70694881]Proposal 5: RAN2 to confirm capability of L2/L3 relay support is supported as additional AS criteria for relay (re)selection.
[bookmark: _Ref71629996]Proposal 6: Remote UE will (re)select the relay UE which can support the relay architecture under which the remote UE wants to perform relay operation.
2.2 Cell (re)selection and Relay (re)selection co-existence
In RAN2 #113bis-e meeting, it was agreed:
	Agreements:
[bookmark: OLE_LINK5]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.


For this agreement, there are some further questions which are:
1. Should we limit this case to happen that both a suitable cell and a suitable relay are available?
2. For L2 relay, what could be the enhancements?
3. After the (re)selection of a relay UE (or a cell) is finished, what would be the UE’s following behaviour as the cell (re)selection (or relay (re)selection) criterion is still fulfilled? E.g. would the UE then perform cell (re)selection again based on implementation? 
Limit this case to happen that both a suitable cell and a suitable relay are available
For the first question, if we have some concerns for remote UE implementation on selection of cell or relay UE, e.g. the remote UE may select a relay UE rather than directly link to gNB which may cause more unnecessary resource usage, or the remote UE may select a cell but it actually stays at the edge of the cell and would soon possibly trigger a cell reselection or relay selection again, then we can consider to limit the UE measurement to make only ONE relay or ONE cell is available. Moreover, the limitation on UE measurement has also benefits on UE power saving, e.g. if the UE has already connected to a relay UE, reducing its measurement on direct link to perform cell (re)selection when PC5 link quality is good, will be more power efficient.
One possible way is that we can make the UE stop cell (re)selection evaluation once connected to a relay UE, or based on relay UE indication. In this case, the remote UE only needs to perform relay (re)selection evaluation and no need to consider cell (re)selection. This kind of cell (re)selection evaluation can of course be resumed in some time, e.g. further receive an indication from relay UE to restart it. By this way, we can somehow help the UE to perform intended behavior rather than totally rely on UE implementation, and benefit UE’s power saving.
[bookmark: _Ref70694855]Observation 4: For L2 relay, If the case doesn’t happen that both a suitable cell and a suitable relay are available, we don’t need to rely on UE implementation to perform cell (re)selection or relay (re)selection which may cause undesirable consequence. 
[bookmark: _Ref71298381]Observation 5: For L2 relay, performing cell (re)selection evaluation and relay (re)selection evaluation simultaneously is less power efficient.
[bookmark: _Ref70694882]Proposal 7: For L2 relay, RAN2 to discuss if we need to limit the case to happen that both a suitable cell and a suitable relay are available (e.g. make the UE (re)start/stop cell (re)selection evaluation based on relay UE indication after connected to relay UE).
Enhancements for L2 relay
For the second question above, although we agree that TS 38.304 will not specify any additional procedure for selecting between the cell and the relay, which intends not to affect current cell (re)selection procedure, we can still consider some simple enhancements to better help L2 remote UE to (re)select a relay or a cell, when both are available. There are some possible methods:
1. If both a suitable cell and a suitable relay are available, Remote UE will prioritize to select a relay UE or a cell based on pre-defined rules. E.g., if we agree that cell (re)selection is always prioritized, we don’t need to affect 38.304 at all but we can just clarify UE’s behaviour in e.g. 38.331 that relay (re)selection would be deprioritized when there are suitable cell which satisfies cell (re)selection criterion.
2. If both a suitable cell and a suitable relay are available, Remote UE will select a relay UE or a cell based on network configuration/indication. For L2 relay architecture, there is more necessity for remote UE to be under gNB control so the (re)selection behaviour between relay UE and cell can rely on gNB. There would also be small spec impact on this.
Based on the analysis, we propose:
[bookmark: _Ref71299407]Proposal 8: If Proposal 7 is not agreed and the case happens that both a suitable cell and a suitable relay are available to be (re)selected, RAN2 to study enhancements on remote UE behaviour e.g.:
· Remote UE will select a relay UE or a cell based on pre-defined rules (e.g. prioritize one of them);
· Remote UE will select a relay UE or a cell based on network configuration/indication;
UE’s following behaviour after the (re)selection of a relay UE (or a cell) is finished 
For the third question above, it should be discussed after the (re)selection of a relay UE (or a cell) is finished, what would be the UE’s following behaviour as the cell (re)selection (or relay (re)selection) criterion is still fulfilled? Would the UE then perform cell (re)selection again based on implementation?
[bookmark: _Hlk71567561]Although one may argue that it can be left to UE implementation, it is better to put some restrictions to prevent this kind of ping-pong effect, e.g. once the relay (re)selection is finished, the remote UE would stop cell (re)selection evaluation for some time. By this way, it will not happen that the remote UE would perform cell (re)selection which follows a relay (re)selection that is just finished. On the other hand, if the remote UE finishes cell (re)selection, the previous relay (re)selection evaluation should be restarted as new threshold condition should be used based on the new cell configuration. No matter in which case, too frequent (re)selection should be limited. 
In cell (re)selection, there is a limitation as follows for UE to perform reselection that more than 1 second have to elapse since the UE camped on the current serving cell. The similar limitation can be considered here as well.
	38.304
5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	the	new cell is better than the serving cell according to the cell reselection criteria specified above during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.


[bookmark: _Ref70694856]Observation 6: If both a suitable cell and a suitable relay are available and the UE (re)selects a cell, relay (re)selection evaluation should be restarted based on the new cell configuration (e.g. threshold configuration).
[bookmark: _Ref70694857]Observation 7: If both a suitable cell and a suitable relay are available and the UE (re)selects a relay UE, it is not reasonable that cell (re)selection ensues immediately as cell (re)selection criterion are still satisfied.  
For L3 relay architecture, as the UE may select both a relay UE and a cell, there seems no need to have the limitation so that e.g. cell (re)selection can ensue immediately after relay (re)selection as the UE may connect to both of them thus can perform the parallel (re)selections. For L2, too frequent (re)selection should be limited as dual connection is not allowed.
[bookmark: _Ref70694883]Proposal 9: For L2 relay, if both a suitable cell and a suitable relay are available and the UE (re)selects a relay UE (or a cell), the UE should not reselect to another cell (or another relay UE) before some time has elapsed (e.g. 1 second).
3. Conclusion
We have the following observation and proposals:
Observation 1: If the remote UE reselects to a relay UE which is under a different gNB, it is not clear whether the service continuity can be ensured in this case, as study for service continuity is limited to intra-gNB cases per WID.
Observation 2: If the remote UE reselects to a relay UE which is under a different gNB, it has to acquire the SIB information again which may cause signaling overhead/delay.
Observation 3: SA2 has agreed that UE may indicate the 5G ProSe capability which may indicate whether the UE is capable of one or more of the following 5G ProSe capabilities: ProSe Direct Discovery, ProSe Direct Communication, Layer-2 and/or Layer-3 ProSe UE-to-Network Relay and Layer-2 and/or Layer-3 Remote UE.
Observation 4: For L2 relay, If the case doesn’t happen that both a suitable cell and a suitable relay are available, we don’t need to rely on UE implementation to perform cell (re)selection or relay (re)selection which may cause undesirable consequence.
Observation 5: For L2 relay, performing cell (re)selection evaluation and relay (re)selection evaluation simultaneously is less power efficient.
Observation 6: If both a suitable cell and a suitable relay are available and the UE (re)selects a cell, relay (re)selection evaluation should be restarted based on the new cell configuration (e.g. threshold configuration).
Observation 7: If both a suitable cell and a suitable relay are available and the UE (re)selects a relay UE, it is not reasonable that cell (re)selection ensues immediately as cell (re)selection criterion are still satisfied.

Additional criterion for relay (re)selection
Proposal 1: Remote UE can know the relay load to perform relay (re)selection, but how to evaluate relay load by relay UE is not specified and left to relay UE implementation.
Proposal 2: RAN2 to decide the content of indication (e.g. high/medium/low load level) of Relay Load at relay UE if it is supported as relay (re-)selection criterion.
Proposal 3: For L2 relay, cell ID is supported as additional AS criteria for relay (re)selection.
Proposal 4: If proposal 3 is agreed, the cell ID should be NCI.
Proposal 5: RAN2 to confirm capability of L2/L3 relay support is supported as additional AS criteria for relay (re)selection.
Proposal 6: Remote UE will (re)select the relay UE which can support the relay architecture under which the remote UE wants to perform relay operation.

Cell (re)selection and Relay (re)selection co-existence
Proposal 7: For L2 relay, RAN2 to discuss if we need to limit the case to happen that both a suitable cell and a suitable relay are available (e.g. make the UE (re)start/stop cell (re)selection evaluation based on relay UE indication after connected to relay UE).
Proposal 8: If Proposal 7 is not agreed and the case happens that both a suitable cell and a suitable relay are available to be (re)selected, RAN2 to study enhancements on remote UE behaviour e.g.:
· Remote UE will select a relay UE or a cell based on pre-defined rules (e.g. prioritize one of them);
· Remote UE will select a relay UE or a cell based on network configuration/indication;
Proposal 9: For L2 relay, if both a suitable cell and a suitable relay are available and the UE (re)selects a relay UE (or a cell), the UE should not reselect to another cell (or another relay UE) before some time has elapsed (e.g. 1 second).
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