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1	Introduction
[bookmark: _Ref178064866]RAN2 has agreed on the following points regarding connected mode mobility for NES in the previous meetings. In this contribution, we give our views to progress the work.
	Study whether CHO enhancements are needed for the purpose of turning off the cell
Continue discussing CHO in the context of different NES techniques.  
RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO
We will have a CHO solution that considers NES mode of at least source cell.
We can have a specific NES CHO execution condition based on source cell NES mode.   FFS how the UE determines is in NES mode.   FFS on how this is achieved in RRC
We will not introduce new L1 signalling for the purpose of CHO
Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
We will support the CHO triggers for the use case of turning off the cell 
(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
Do not consider using an indication in SIB1 for triggering NES CHO execution condition



2	Discussion
2.1	Use cases applied for CHO triggers 	
In last RAN2#123 meeting, it was agreed that “we will support the CHO trigger for the use case of turning off the cell”. There are some discussions about reusing cell DTX/DRX activation command to trigger the NES CHO, which can be interpreted that the CHO trigger for Cell DTX/DRX is considered as one of the use cases. However, in Rel-18, the NES techniques also include the spatial/power domain techniques that is being discussing in RAN1. It is also a valid use case to handover the connected UE to other cells before the cell is going to enter a specific NES spatial mode for network power saving. Besides, some techniques which have been studied but not included in Rel-18, and will be included in Rel-19. Therefore, a universal CHO trigger that apply to all type of NES techniques is needed. However, until now only the Cell DTX/DRX has been discussed in RAN2.  Whether the spatial/power domain techniques affect the connected UE , can the CHO trigger be used for these techniques, etc. have not been analysed in RAN2. We suggest supporting at least Cell DTX/DRX and cell turn off as Rel-18 CHO trigger use case and consider the extension to other use case if time is allowed.
Proposal 1: RAN2 support CHO trigger at least for the use case of Cell DTX/DRX and cell turn off in Rel-18 and extend to other use cases if time allows
2.2	CHO for Source cell entering NES mode
[bookmark: P2]RAN2 agreed that event A3, A4 and A5 can be configured as a CHO execution condition in NES scenario. Event A3 means neighbour becomes an amount of offset better than Pcell/PScell, while CondEventA3 means the conditional reconfiguration candidate becomes an amount of offset better than Pcell/PScell. Similar definitions exist for Event A4/ CondEvent A4 and Event A5/CondEvent A5. Since NES is to configure multiple candidate cells on the UE for handover, we think it is suitable to revise the execution conditions from event A3, A4, A5 to CondEvent A3, A4, A5.
Proposal 2: Event A3, A4, A5 need to be revised to CondEvent A3, A4, A5 as a CHO execution condition. Thus, the agreement in RAN2#122 should be revised as “CondEvent A3, CondEvent A4, CondEvent A5 can be configured as a CHO execution condition in the NES scenario.”
 Based on the RAN2 agreement that for source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode” and as a baseline, UE initiates CHO evaluation upon receiving the CHO configuration. In legacy, if the entry condition for the event is fulfilled up until the timetoTrigger expires, the UE will initiate the conditional reconfiguration execution. If the leaving condition for the event is fulfilled before the timetoTrigger expires, the UE will consider the event not to be fulfilled and will continue to evaluate the condition of each candidate cell. However, in NES, as the UE will not be informed in advance on when the cell will enter NES mode, it is possible that the UE evaluates the candidate cell but no cell fulfils the configured CHO conditions. Depending on the time that the UE receives the CHO execution trigger command, we think there might be 3 different cases as illustrated below in Figure 1, Figure 2 and Figure 3.
We suggest RAN2 to decide on a solution by taking into account the CHO trigger command, when the command arrives to the UE and how the CHO is executed.
In case 1 (Figure 1), the UE receives the CHO execution trigger command before it finds any cell that fulfils the entry condition of the configured event. It means there is no selected cell for the UE to execute handover.
[image: ]

[bookmark: _Ref146702302]Figure 1 Case 1: UE receives the trigger command before the entry condition is fulfilled

In case 2 (Figure 2), the UE receives the CHO trigger command after the entry condition is fulfilled and before the timeToTrigger expires. At this moment, the UE might have some candidate cells to be a selected cell, but none of selected cells has been decided yet.
[image: ]
[bookmark: _Ref146702306]Figure 2 Case 2: UE receives the trigger command before the timeToTrigger expires

In case3 (Figure 3), the UE receives the CHO trigger command after the timetoTrigger expires. At this moment, UE already decided the selected cell. However, whether the UE perform the CHO before receiving the CHO trigger command needs to be considered.

[image: ]
[bookmark: _Ref146702307]Figure 3 Case 3: UE receives the trigger command after the timetoTrigger expires

Regarding how the UE perform handover by selecting a suitable cell in the case 1 and case 2, it is possible for the UE to initiate the re-establishment procedure as specified in 5.3.7. The UE first performs cell selection among all the neighbor cells and selects the one that fulfils the S-criteria. If the selected cell is one the candidate cells configured for CHO, the UE can apply the RRCreconfiguration of that cell and perform re-establish to that cell. Regarding case 3, in general, the UE can perform the legacy CHO procedure. Due to the purpose is to perform CHO when receiving the CHO trigger command, it is also possible that the UE continue to evaluate the candidate cell until receiving the CHO trigger command 
Proposal 3: Due to the different CHO trigger commands arriving at different moments, RAN2 discusses the above cases and decides the solutions:
· Upon reception of the CHO trigger command, if no selected cell has been decided by the UE, the UE initiates the connection re-establishment procedure.
· Upon reception of the CHO trigger command, if selected cell has been decided on the UE side, the UE perform the legacy CHO procedure. 

In the last meeting, a trigger that is used before the source cell enters NES mode for the execution of CHO was discussed. Among the 4 potential solutions (L1-based, MAC CE, SIB1-based, Time-based), Time-based and SIB-based were excluded. RAN2 has also agreed to not introduce a new L1 signalling for the purpose of CHO. Therefore, in our understanding the options left are:
Op1: L1-based Cell DTX/DRX activation/deactivation (under discussion in RAN1)
Op2: a new MAC CE
As the L1-based Cell DTX/DRX activation/deactivation command is only designed for Cell DTX/DRX, not for cell switch off, a new MAC CE that can be used to trigger both Cell DTX/DRX and cell switch off is needed. 
Proposal 4: A new MAC CE designed to trigger NES CHO is needed. 
[bookmark: _Hlk118378814]2.2	Target cell is in NES mode
Until last RAN2 meeting, there were some discussions about whether to configure the target cell to apply NES mode, as a candidate cell to the UE, and how to handle the handover in that situation. Considering the deployment reality that Rel-18 NES features might be started in a limited area or within limited vendors, we think it is possible for the NW to avoid configuring a NES cell as a candidate target cell. Also, we are not sure a solution for target cell in NES mode can be fully discussed, considering the limited time left in Rel-18. Therefore, we suggest RAN2 to only focus on the source cell entering NES mode, but leave the target cell in NES mode for the next release. 
Proposal 5: The target cell in NES mode can be left for Rel-19 considering the limited time in Rel-18.
3	Conclusion
We make the following observations and proposals:
Proposal 1: Proposal 1: RAN2 support CHO trigger at least for the use case of Cell DTX/DRX and cell turn off in Rel-18 and extend to other use cases if time allows.
Proposal 2: Event A3, A4, A5 need to be revised to CondEvent A3, A4, A5 as a CHO execution condition. Thus, the agreement in RAN2#122 should be revised as “CondEvent A3, CondEvent A4, CondEvent A5 can be configured as a CHO execution condition in the NES scenario.”
Proposal 3: Due to the different CHO trigger commands arriving at different moments, RAN2 discusses the above cases and decides the solutions:
· Upon reception of the CHO trigger command, if no selected cell has been decided by the UE, the UE initiates the connection re-establishment procedure.
· Upon reception of the CHO trigger command, if selected cell has been decided on the UE side, the UE perform the legacy CHO procedure. 
Proposal 4: A new MAC CE designed to trigger NES CHO is needed. 
Proposal 5: The target cell in NES mode can be left for Rel-19 considering the limited time in Rel-18.
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