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Introduction
In RAN2#121 and #121-b meetings, the Connected mode mobility enhancements for NES was discussed and the following agreements were reached [1] [2]:
	Agreements:
1. Study whether CHO enhancements are needed for the purpose of turning off the cell
2. Continue discussing CHO in the context of different NES techniques.



Agreements
-	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
In this paper, we further discuss the CHO enhancements for NES.
Discussion
2.1 NES mode for CHO
In Rel-18, many NES techniques are under discussion – including cell DTX/DRX, cell/SSB switching off, spatial/power domain techniques, paging enhancement. One critical issue is a cell deploying which of these techniques would benefit from CHO enhancement. In our understanding, the following criteria could apply:   
· The NES modes that change frequently are not suitable for CHO, since this would cause frequent HOs. Such NES techniques include cell DTX/DRX and spatial/power domain techniques. 
· The NES techniques with no impact on Connected UEs do not need to be considered for CHO. Such NES technique includes paging enhancement (as indicated in the RAN3 LS R2-2304627, the discussion is focused on Idle UEs for CN paging and Inactive UEs for RAN paging).
So, among Rel-18 NES techniques, only cell/SSB switching off may benefit from CHO enhancement. Therefore, the discussion of CHO enhancement for NES should focus on cell/SSB switching off case.  
Proposal 1: The discussion on CHO enhancement for NES should focus on the cell/SSB switching off case.
2.2 CHO for source cell NES
One left issue is which trigger can be used for CHO execution. The candidates include L1/L2 signalling based trigger and time-based trigger. The former refers to CHO execution triggered by the L1/L2 signalling, and the latter refers to CHO execution triggered upon reaching a specific time point.
For L1/L2 signalling based trigger, the main reason proposed by companies is faster HO. However, the gain of “faster HO achieved by L1/L2 signalling” is quite marginal, compared with the legacy “slower HO by current RRC signalling”, since it is not urgent for the source cell to enter NES mode, and the source cell could send the HO command a bit earlier before it enters NES mode so that all UEs can be timely HO’ed to target cell.
For time-based CHO, it is beneficial in case the cell is going to be switched off at a fixed time instant, e.g. at two o'clock in the midnight. The source cell can configure different time to different UEs to avoid concurrent HO operations. In Rel-17, the time-based CHO mechanism has already been introduced for NTN. Such mechanism could be reused for NES. One concern is: considering Event T1 is based on UTC time, how could UEs not equipped with GNSS obtain the UTC time? One solution is to enable the source cell to broadcast SIB9, which contains info related to GPS time and UTC, and UEs could obtain the UTC time by reading SIB9. The possible spec impact for time-based CHO include the extension of the corresponding UE capability to non-NTN case. 
Proposal 2: Time-based trigger can be used for CHO execution. 
2.3 CHO for target cell NES
Two options for determining the suitable candidate cells for UEs were discussed in last RAN2 meeting, as summarized in offline summary [3] as follows.
	Proposal 8: RAN2 to discuss following two options to ensure that the UE can find a suitable target cell:
· Option 1: [11/ 25] NW implementation to reconfigure candidate cells, i.e., no spec impact
· Option 2: [9/ 25] Network provides additional prioritization for candidate cells that UE can take into consideration.



These two options assume that the source cell could obtain the NES mode info of neighbour cells. Another possible option (called option 3 here) is to let UEs to obtain the NES mode info of neighbour cells and allow UEs to autonomously decide which cell to choose if multiple candidate cells satisfy the CHO condition.
Among the three options, 
· Option 3 is least preferred, as this option requires that the neighbour cells should broadcast the NES mode info, which would be unnecessary, e.g. in case of SSB-less and cell DTX/DRX. 
· Option 2 is OK, but it is unclear how a UE could handle the possible conflict between the priorities provided by NW and its own cell selection rule. In legacy CHO, the candidate cells are assumed to be with same priority and how to choose one cell among multiple candidate cells satisfying the CHO condition is up to UE implementation. The UE may choose the cell based on historical info, e.g. choosing the most visited cell. If priorities of candidate cells are provided, it may be difficult for the UE to decide which cell to choose if the priorities are not aligned with its own rules.
· Option 1 is preferred, as it is simple and does not change UE’s rule for selecting the best candidate cell. The source cell could exclude the inappropriate cells and configures the appropriate cells to the UE, and the UE selects the best cell following its legacy rule.
Based on the above analysis, the following are proposed:
Proposal 3: The NES mode of neighbour cells should be obtained by the source cell, but not by UEs.
Proposal 4: NW implementation to reconfigure candidate cells (Option 1) is supported. 
2.4 Failure case
In last meeting, the failure case (i.e. there are no good candidate cells for CHO when the source cell is going to enter NES mode) and the candidate UE behaviour were discussed. 
In our understanding, such case could be avoided by NW implementation. For example, the source cell could monitor the state of candidate cells based on UE measurement reports, and it could reconfigure the candidate cells or postpone the sleeping if it finds that the current candidate cells are not good enough. Even this case happens, legacy mechanisms, e.g. RRC re-establishment, could be used and there is no need to introduce anything new.
Proposal 5: No new mechanisms are introduced for handling the failure case.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the CHO enhancement for NES and made the following proposals:
Proposal 1: The discussion on CHO enhancement for NES should focus on the cell/SSB switching off case.
Proposal 2: Time-based trigger can be used for CHO execution. 
Proposal 3: The NES mode of neighbour cells should be obtained by the source cell, but not by UEs.
Proposal 4: NW implementation to reconfigure candidate cells (Option 1) is supported. 
Proposal 5: No new mechanisms are introduced for handling the failure case.
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