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Introduction
CR Rapporteurs listed the open issues to progress the completion of Rel-18  NES work, following are the open issues related to CHO enhancements for NES：
· How UE knows the source cell is using a network energy saving solution
· Signalling for triggering NES specific CHO execution condition.
· Configuration details for the NES specific CHO execution condition (e.g. whether to add a new offset/threshold or flag to existing CHO events, or add a separate list of MeasIds for NES CHO events).
· Whether target cell NES mode is considered for CHO
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Usage of the NES mode indication
In legacy, CHO may be configured to UE by the network including the execution conditions and related configuration used in the candidate cells. Once UE receives the CHO configuration, UE will start the execution condition evaluation, and perform handover to the candidate cell whose execution condition satisfies. And UE does not inform the source gNB about the handover, while the target cell does so.
Observation 1:  In legacy CHO, UE performs handover by its evaluation of the execution conditions without network’s indication (for execution).
Based on the agreements so far, gNB may configure the CHO configuration before it enters “NES mode”, for example applies NES technique or be turned off to enable enough time for UE’s execution condition evaluation. Besides, UE may be indicated that the serving cell entering “NES mode”. But it is not clear the usage of indicating “NES mode”, such as triggering UE’s handover.
Observation 2: The usage of indicating entering NES mode is not clear, such as triggering UE’s handover.
Currently, both cell DTX/DRX and cell turning off are considered in CHO enhancements, whether the same indication is used without distinguish the two case or not, and whether the follow-up UE behaviour is the same are not clear, too.
Observation 3: The UE’s follow-up behaviour when cell DTX/DRX applied or cell turning off may be different.
For Cell DTX/DRX, it is introduced to reduce the gNB energy consumption with more opportunities for gNB to sleep. And based on the agreements, cell DTX/DRX is implicitly activated once configured, what’s more, it can be dynamically activated or deactivated via L1 common signalling. Accordingly, the related UE behaviour during cell DTX/DRX active or non-active period is designed. Though the network applied a NES technique and enters “NES mode” when applying cell DTX/DRX, cell DTX/DRX is not the main factor having effects on UE’s channel quality. UE supporting cell DTX/DRX can still camp in the cell and perform data transmission/reception.
Observation 4: UE (supporting cell DRX/DTX) can camp and perform data transmission/reception based on cell DTX/DRX configuration without mobility.
Besides, as mentioned above, cell DTX/DRX activation/deactivation can be dynamically, therefore, handover without channel quality decreasing seems unnecessary.
Based on the analyse above, we think UE can perform legacy CHO when only cell DTX/DRX is configured, while the motivation of the indication in this case should be further discussed. If the indication is needed, we think the RRC configuration of cell DTX/DRX and L1 common signalling for activation/deactivation can be reused.
Proposal 1: The motivation to indicate cell DTX/DRX in CHO enhancements should be further discussed.
Proposal 2: If the indication of cell DTX/DRX is needed, the RRC configuration of cell DTX/DRX and L1 common signalling for activation/deactivation can be reused.
Proposal 3: For configuring (only) cell DTX/DRX scenario, UE can perform legacy CHO.
When it comes to cell turning off, it is different from applying cell DTX/DRX, since  UE’s connection to the network will break, hence, we think the indication is to handover UEs within the serving cell’s coverage. Though the configuration can be provided early for execution evaluation, it cannot be assured that all UEs can find suitable candidate cells, therefore, in our opinion, the indication is used to trigger UE’s handover, and use the reserved resource if the candidate cell of CHO is selected by the UE, no matter the related execution condition is satisfied or not. As to the UE whose execution condition is satisfied before the NES mode indication, UE executes the handover as legacy.
Proposal 4: The indication to indicate cell turning off is to trigger UE’s handover, even no CHO execution condition is satisfied for the UE.
Proposal 5: If the UE’s execution condition is satisfied before the indication of cell turning off, UE executes the handover as legacy.
If the proposals above was agreed, there’s no need to enhance the signalling structure of the execution condition agreed, like A3, A4, A5.
Proposal 6: The existing signalling structure for execution condition like A3, A4, A5 can be reused in NES scenario.
Signalling for indicating
In the discussion on the motivation of NES mode indication, we analyse how to indicate cell DTX/DRX, in this part, we mainly focus on how to indicate cell turning off. In last meeting, there’s an offline discussion on how to indicate the serving cell entering NES mode, and following options are listed and discussed [1], and at least indication is SIB 1 was excluded [2].
1) L1 activation/deactivation signalling for cell DTX/DRX (security/reliability issues, group signalling)
2) MAC CE (security/reliability issues, dedicated)
3) Time-based (deterministic time, GNSS capability)
4) RRC reconfiguration (apply second condition after Reconfig is received)
5) SIB1 (if barring is agreed SIB1 will be updated anyway)
As analysed, with turning off the cell, the connection between UE and the gNB will break, therefore, the indication is to trigger UE’s handover. Since we agreed that We will not introduce new L1 signalling for the purpose of CHO [3], therefore, only MAC CE and Time-based approach can be considered for the case of turning off the cell.
Time-based execution condition was first introduced for NTN, CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration. And time-based event cannot be used alone, but with a measurement-based event [4], that to say the UE performs CHO only when the measurement-based event is satisfied during the time duration.If the time-based event is adopted for CHO in NES scenario, t2 can be treated as the time (or near the time) the source cell enters the NES mode, it can be seen as an implicit indication of NES mode.
Proposal 7: The leaving condition of the time-based event can be treated as the implicit indication of the NES mode change.
However, Time-based CHO cannot assure all UEs find suitable target cell for handover. Once the cell is turned off, UEs (at least in RRC_CONNECTED) inside its coverage should be handed over to a new cell for further service, hence, MAC CE can be used to trigger the handover.
Proposal 8: MAC CE can be used for indicating the NES mode (cell turning off) to trigger UE’s handover.
Enhancements of target cell
When it comes to NES, CHO enhancement is to offload the UEs in the cell entering the NES mode, but the service continuity should be assured as legacy handover procedure. Therefore, UE should avoid to handover to a candidate cell entering NES mode. 
In legacy CHO, target cell/candidate cell may be chosen by the source cell based on UE’s measurement results and other factors, thus, the source cell can exclude some cells in NES mode in the candidate cell selection based on neighbour cell’s NES mode. But it should be noticed this way would introduce limitation for candidate cell selection, and fewer options are provided for UE’s selection. Therefore, indicating the candidate cells’ NES mode information is reasonable. But it should be noticed this way would introduce limitation for candidate cell selection, and fewer options are provided for UE’s selection. Therefore, indicating the candidate cells’ NES mode information is reasonable. And from our perspective, serving cell pre-selection of candidate cells and indication of candidate cells’ NES mode can be used together. What’s more both the two ways based on the Xn information exchange between the serving cell and the candidate cells.
Proposal 9: The source cell can exclude some cells in NES mode in candidate selection phase.
Proposal 10: Candidate cell’s NES mode or the applied NES technique can be indicated to UE for UE’s target selection.
Proposal 11: The NES mode information should be exchanged between cells/gNBs.
Conclusions
In this contribution, we analyse the open issue of CHO enhancements in NES, following are our observations and proposals.
Observations:
Observation 1:  In legacy CHO, UE performs handover by its evaluation of the execution conditions without network’s indication (for execution).
Observation 2: The usage of indicating entering NES mode is not clear, such as triggering UE’s handover.
Observation 3: The UE’s follow-up behaviour when cell DTX/DRX applied or cell turning off may be different.
Observation 4: UE (supporting cell DRX/DTX) can perform data transmission/reception based on cell DTX/DRX configuration without mobility.
Proposals:
Proposal 1: The motivation to indicate cell DTX/DRX in CHO enhancements should be further discussed.
Proposal 2: If the indication of cell DTX/DRX is needed, the RRC configuration of cell DTX/DRX and L1 common signalling for activation/deactivation can be reused.
Proposal 3: For configuring (only) cell DTX/DRX scenario, UE can perform legacy CHO.
Proposal 4: The indication to indicate cell turning off is to trigger UE’s handover, even no CHO execution condition is satisfied for the UE.
Proposal 5: If the UE’s execution condition is satisfied before the indication of cell turning off, UE executes the handover as legacy.
Proposal 6: The existing signalling structure for execution condition like A3, A4, A5 can be reused in NES scenario.
Proposal 7: The leaving condition of the time-based event can be treated as the implicit indication of the NES mode change.
Proposal 8: MAC CE can be used for indicating the NES mode (cell turning off) to trigger UE’s handover.
Proposal 9: The source cell can exclude some cells in NES mode in candidate selection phase.
Proposal 10: Candidate cell’s NES mode or the applied NES technique can be indicated to UE for UE’s target selection.
Proposal 11: The NES mode information should be exchanged between cells/gNBs.
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