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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we further discussion the remaining issues from [1], and try to reach the agreement that no new cases are further supported for relay UE to inform remote UE when the relay UE’s Uu link becomes better/worse.
Then, we discuss about UE behaviour in Cell (re)selection and Relay (re)selection co-existence scenario, especially in for the case when SIB2/SIB3/SIB4/SIB5 (which are used for cell (re)selection) of the remote UE comes from the relay UE via indirect link.
2. Discussion
2.1 Remaining issues of failure cases from summary
In RAN2 #116e meeting, there was an offline discussion about the behavior of remote and relay UE When the relay UE’s Uu link is deteriorated (e.g. Uu RLF detection, Uu recovery failure) or recovered:
[AT116-e][628][Relay] Signalling from relay UE for cell (re)selection and failure cases (vivo)
For all the failure cases when relay UE should inform remote UE, we have agreed three cases till now, which are when the relay UE performs HO, cell (re)selection, and RLF.
For other cases as listed below, it can be clearly seen that none of them have obtained more than a half support. Therefore, we suggest to reach the agreement that no other cases are specified as new cases for the relay UE to send indication/message to remote UE.
	[12/19] Proposal 2: For the case when Uu RLF is recovered by relay UE, no new indication from relay UE to remote UE is introduced in Rel-17.
[14/19] Proposal 3-1: Relay UE Uu Recovery failure is not specified as a new case for the relay UE to send indication/message to remote UE.
[12/19] Proposal 3-2: Relay UE HO failure is not specified as a new case for the relay UE to send indication/message to remote UE.
[13/19] proposal 3-3: Relay UE Uu RRC reconfiguration failure is not specified as a new case for the relay UE to send indication/message to remote UE.


[bookmark: _Ref92717218]Observation 1: Except the agreed cases of relay UE HO/cell reselection/RLF, no any other case has obtained more than a half support for the relay UE to inform remote UE, in the offline discussion in RAN2 #116e meeting.
[bookmark: _Ref92717231]Proposal 1: Except the agreed cases of relay UE HO/cell reselection/RLF, no other cases are specified as new cases for the relay UE to send indication/message to remote UE.
For all the cases agreed, the agreements are as follows:
	RAN2 #113bis-e Agreements:
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
RAN2 #116e Agreements:
[18/19] Proposal 1 (modified): When idle/inactive relay UE performs cell (re)selection, relay UE may send an indication/message to its connected remote UE(s) which may trigger relay reselection.
[12/19] Proposal 5-1: PC5-RRC message is used to inform remote UE when relay UE performs HO.
[12/19] Proposal 5-2: PC5-RRC message is used to inform remote UE when relay UE performs cell (re)selection (if agreed in proposal 1).
FFS detailed signalling design.


It can be easily seen that all the cases are about when then relay UE is changed to another cell or encounter RLF (which may trigger re-establishment and may also select a new cell). Moreover, the remote UE’s behaviors in different cases are literally the same, i.e. MAY trigger relay reselection. Therefore, we may not need to inform remote UE the accurate reason because it can just be left to remote UE decision whether to trigger relay reselection, and if we introduce such kind of elaborate cause value, it may need to be further updated now and then when we newly agree other cases. 
However, on the other hand, if we consider the remote UE’s RRC state, the situation is more complicated. For a RRC CONNECTED remote UE, if the indication explicitly indicates that relay UE has detected RLF, the remote UE can trigger RRC Re-establishment, while it may not do so if it is just the relay UE to change a cell by HO or cell reselection. Therefore, it is suggested that at least different cause value for RLF and HO/Cell reselection is needed in this message from relay UE to remote UE.
[bookmark: _Ref92717219]Observation 2: For all the cases when relay UE needs to inform remote UE, the IDLE/INACTIVE remote UE’s behaviour is the same, i.e. MAY trigger relay reselection.
[bookmark: _Ref92808183]Observation 3: For all the cases when relay UE needs to inform remote UE, the CONNCETED remote UE’s behaviour may be different, e.g. the remote UE may trigger RRC Re-establishment in case of Relay UE RLF.
[bookmark: _Ref92717233]Proposal 2: At least different cause value for RLF and HO/Cell reselection is needed in the message from relay UE to remote UE which is used to indicate that relay UE Uu link deteriorates or relay UE changes a cell.
Another issue needs to be clarified is that in RAN2 #113bis-e meeting, we agreed that the message from relay UE to remote UE under HO/RLF/Cell (re)selection is the PC5-S message. Later on, PC5-RRC message is also agreed to be used. Then it should be clarified about the relationship between these two. Generally, it is reasonable that PC5-RRC message is used when relay UE and remote UE have PC5-RRC connection because the cases of HO/RLF/Cell (re)selection are also handled in AS layer. Therefore,
[bookmark: _Ref92717234]Proposal 3: As long as there is PC5-RRC connection between remote UE and relay UE, PC5-RRC message is used to inform remote UE about relay UE’s HO/cell reselection/RLF.
2.1 Cell (re)selection and Relay (re)selection co-existence
In RAN2 #113bis-e meeting and RAN2 #114e meeting, it was agreed[2][3]:
	RAN2 #113bis-e meeting Agreements:
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.
RAN2 #114e meeting Agreements:
Proposal 7: For RRC_IDLE/INACTIVE L2 remote UE, the legacy cell (re)selection procedure and relay (re)selection procedure could go independently and up to UE implementation to select either cell or relay. For RRC_CONNECTED L2 remote UE, it is handled by CP procedure and service continuity topic for L2 relay.


For the agreements, there are some further questions which are:
1. 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? 
2. For RRC_IDLE/INACTIVE L2 remote UE, how do the L2 remote UE evaluate cell (re)selection after selecting a relay UE and have an active indirect link to gNB?
1. UE’s following behaviour after the (re)selection of a relay UE (or a cell) is finished 
For the first 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 4: 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 5: 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][bookmark: _Ref79151435]Proposal 4: 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).
2. UE’s behaviour to evaluate cell (re)selection after connected to gNB with indirect link via relay UE 
For the second question, it is unclear that how ‘the legacy cell (re)selection procedure and relay (re)selection procedure could go independently’, because now the RRC_IDLE/INACTIVE L2 remote UE could both receive SIB2/SIB3/SIB4/SIB5 which are used for cell (re)selection on direct link (when in coverage) and on indirect link (when request the SIBs in on-demand way through relay UE). The SIB forwarding has been discussed in offline discussion[4], although without formal agreement,  it seems that most companies agree that Remote UE can request and receive SIB2/SIB3/SIB4/SIB5 from Relay UE in on-demand manner. 
Therefore, it should be clarified the UE’s behaviour in different cases, shown as follows:
[image: ]
Figure 1 Five scenarios for L2 remote UE to receive SIBs for cell (re)selection in different coverage
- Scenario 1: Remote UE and Relay UE are in different Cells, Remote UE acquires SIB2-SIB5 via indirect link
- Scenario 2:  Remote UE and Relay UE are in different Cells, Remote UE acquires SIB2-SIB5 via direct Uu link
- Scenario 3: Remote UE and Relay UE are in the same Cell, Remote UE acquires SIB2-SIB5 via indirect link
- Scenario 4: Remote UE and Relay UE are in the same Cell, Remote UE acquires SIB2-SIB5 via direct Uu link 
- Scenario 5: Remote UE Out-of-Coverage, Remote UE acquires SIB2-SIB5 via indirect link 
For different scenarios, there are basically three options for UE cell (re)selection behaviour:
· Option 1: Remote UE perform cell (re)selection evaluation based on SIB2 to SIB5 received on direct link, and relay’s serving cell is regarded as neighbour cell by remote UE
· Option 2: Remote UE perform cell (re)selection evaluation based on SIB2 to SIB5 received on direct link, and relay’s serving cell is regarded as serving cell by remote UE
· Option 3: Remote UE perform cell (re)selection evaluation based on SIB2 to SIB5 received on indirect link through relay UE, and relay’s serving cell is regarded as neighbour cell by remote UE
· Option 4: Remote UE perform cell (re)selection evaluation based on SIB2 to SIB5 received on indirect link through relay UE, and relay’s serving cell is regarded as serving cell by remote UE
The options for different scenarios are summarized as below:
Table 1 UE behaviour in 5 scenarios defined in Figure 1
	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4
	Scenario 5

	UE behaviour
	Option 3 or Option 4?
	Option 1
	Option 4
	Option 2
	Option 4 or no cell (re)selection?


[bookmark: _GoBack]We can first have a discussion on whether all these five scenarios are supported. If so, then, for scenario 2/3/4, the UE behaviour is rather clear but we need to discuss whether/how UE can identify different scenarios to have different reactions. For scenario 1 and scenario 5, further discussions are also needed on which options we should adapt. Therefore,
[bookmark: _Ref79151429]Observation 6: UE’s behaviour is not clear if the RRC_IDLE/INACTIVE L2 remote UE could both receive SIB2/SIB3/SIB4/SIB5 on direct link (when in coverage) and on indirect link (when request the SIBs in on-demand way through relay UE).
[bookmark: _Ref79151437]Proposal 5: RAN2 to discuss for RRC_IDLE/INACTIVE L2 remote UE to perform cell (re)selection evaluation, what is anticipated UE’s behaviour for the five scenarios illustrated in Figure.1.
3. Conclusion
We have the following observation and proposals:
Observation 1: Except the agreed cases of relay UE HO/cell reselection/RLF, no any other case has obtained more than a half support for the relay UE to inform remote UE, in the offline discussion in RAN2 #116e meeting.
Observation 2: For all the cases when relay UE needs to inform remote UE, the IDLE/INACTIVE remote UE’s behaviour is the same, i.e. MAY trigger relay reselection.
Observation 3: For all the cases when relay UE needs to inform remote UE, the CONNCETED remote UE’s behaviour may be different, e.g. the remote UE may trigger RRC Re-establishment in case of Relay UE RLF.
Observation 4: 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 5: 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.
Observation 6: UE’s behaviour is not clear if the RRC_IDLE/INACTIVE L2 remote UE could both receive SIB2/SIB3/SIB4/SIB5 on direct link (when in coverage) and on indirect link (when request the SIBs in on-demand way through relay UE).

Proposal 1: Except the agreed cases of relay UE HO/cell reselection/RLF, no other cases are specified as new cases for the relay UE to send indication/message to remote UE.
Proposal 2: At least different cause value for RLF and HO/Cell reselection is needed in the message from relay UE to remote UE which is used to indicate that relay UE Uu link deteriorates or relay UE changes a cell.
Proposal 3: As long as there is PC5-RRC connection between remote UE and relay UE, PC5-RRC message is used to inform remote UE about relay UE’s HO/cell reselection/RLF.
Proposal 4: 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).
Proposal 5: RAN2 to discuss for RRC_IDLE/INACTIVE L2 remote UE to perform cell (re)selection evaluation, what is anticipated UE’s behaviour for the five scenarios illustrated in Figure.1.
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