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Introduction
In the WID [1], the objective related to CHO concerns both source cell NES mode and target cell NES mode. In previous meeting, the following agreements related to source cell entering “NEC mode” have been made, and there is little progress on target cell NES mode [2][3]:
Agreements @ RAN2 #121bis-e:
-	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

Agreements @ RAN2 #122:
1.	We will have a CHO solution that considers NES mode of at least source cell.  
2.	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
3.	We will not introduce new L1 signalling for the purpose of CHO
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
In this paper, we provide our considerations on the possible way forward.
Discussion
According to the time budget, RAN4 needs to finish RRM/RF core requirements by Q4 2023, and it is critical that RAN2 concludes the CHO enhancements in Q3 meeting.
In the email discussion during RAN2 #121bis-e [4], the majority of companies are not convinced any enhancement related to target cell NES mode is necessary:
	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.


And currently no agreement is made for target cell. Therefore, we think RAN2 should stop wasting time on discussing enhancements related to target cell NES mode and can leave it to the next release if needed.
Proposal 1: Enhancement related to target cell NES mode is not considered.
On source cell NES mode, RAN2 has agreed in #122 meeting that we will not introduce new L1 signalling for the purpose of CHO. RAN2 also agreed that:
Agreements
2.	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
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
The last agreement is straightforward, event A3/4/5 are feasible for CHO execution in the legacy spec (R16 and R17), and RAN2 confirmed that these events are useful for NES scenarios as well.
On the agreement of “NES-specific execution condition”, we think there are two issues:
1) What is an “NES-specific CHO execution condition”;
2) Whether there needs to be a “normal CHO execution condition” configured together.
To address the above issues, and also considering the contributions submitted to the previous meeting (e.g. [5][6][7] proposed the relaxed conditions, and quite several contributions are in favor of time-based CHO), we think there are two solutions left on the table:
· Option 1: Time-based CHO
In this option, the “time-based CHO” can be considered as an “NES-specific execution condition”, where the configured T1 is based on the time when the source cell is going to switch off or the time when the source cell plans to activate cell DTX/DRX, depending on the target scenario. Regarding whether a normal execution condition should be configured together, we prefer to follow the NTN agreement that an RRM-based CHO event (A3/4/5) is configured with time-based CHO, because the target cell quality is important to guarantee the successful handover (but the NW implementation has the flexibility to configure a lower threshold or smaller offset to facilitate the fulfillment of CHO).
A related issue is whether any modification to the current time-based CHO is needed, for instance, the NTN UEs are all GNSS-capable so the UTC time can be comprehended by the UE, but this may not be the case for terrestrial UEs. We think this issue can be further discussed and is easy to address, e.g. SIB9 is always broadcast and UE deduces the relationship between SFN/subframe with the UTC time.
· Option 2: Relaxed thresholds/offests for the same CHO event type
In this option, the NW configures two sets of parameters for the same CHO event type, e.g. two offsets/thresholds, and one of the parameter is set to a value which is easy to be fulfilled and this is considered as an “NES-specific execution condition”, and will be applied if the source cell enters NES mode (e.g. activates cell DTX/DRX, or cell turning off). The other prameter is set to a regular value, and applied when the source cell does not enter NES mode. It is FFS whether the two sets of parameters will be configured in a single reportConfigNR (one of the thresholds/offests is provided with an NES flag) or two different reportConfigNRs (which are linked to different measIds, one of the event is NES-specific and provided with an NES flag, or the NES-specific event is placed in an NES specific condExecutionCond list as suggested in [5]).
A related issue is how the UE determines the source cell is in NES mode. If the target scenario is cell DTX/DRX then the activation signalling of cell DTX/DRX can serve the purpose. If other target scenarios are considered, additional signalling is needed, and if this signalling is via dedicated RRC signalling we do not see any additional benefit compared with using RRCReconfiguration to reconfigure the CHO event, and RAN1 does not have time to design L1 signalling for this purpose. An alternative is to use an indication in SIB to inform the UE that source cell has entered NES mode, but this causes alarming UEs in Idle/Inactive unnecessarily.
Proposal 2: RAN2 to downselect from the following options:
· Option 1: Time-based CHO, where the existing condEvent T1 is reused. RAN2 considers how to deal with UEs not capable of GNSS.
· Option 2: Relaxed thresholds/offsets for the same CHO event type, where UE determines which set of parameter to use for CHO evaluation based on whether source cell enters NES mode or not. The determination of source cell entering NES mode is either by 1) source cell activates cell DTX/DRX or not, or 2) an indication in SIB.
In the RAN2 #121bis-e 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 3: 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: Enhancement related to target cell NES mode is not considered.
Proposal 2: RAN2 to downselect from the following options:
· Option 1: Time-based CHO, where the existing condEvent T1 is reused. RAN2 considers how to deal with UEs not capable of GNSS.
· Option 2: Relaxed thresholds/offsets for the same CHO event type, where UE determines which set of parameter to use for CHO evaluation based on whether source cell enters NES mode or not. The determination of source cell entering NES mode is either by 1) source cell activates cell DTX/DRX or not, or 2) an indication in SIB.
Proposal 3: No new mechanisms are introduced for handling the failure case.
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