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1. Introduction

In WID of Network Energy Savings for NR [1], one objective is to specify CHO procedure enhancement(s) in case source/target cell is in NES mode. According to TR 38.864 [2], during the switching of NES modes, it is possible to handover the UEs faster by enhancing the CHO framework with evaluation of conditional handover conditions depending on the NES mode of source/target cell.
In this paper, CHO enhancements depending on NES mode of source cell and target cell are discussed and some proposals are raised.
2. Discussion

2.1
NES mode of source cell
For NES mode, the purpose of CHO is to trigger conditional handover to other cell timely and reduce impact on the UE’s service due to source cell switching to NES mode. CHO events for NES mode may be different from the ones for normal mode and the signal quality thresholds of candidate target cells for NES mode may be different from the ones for normal mode, then the CHO execution conditions for NES mode can be different from CHO execution conditions for normal mode. Separate CHO execution conditions for NES mode is more flexible for network control.
Proposal 1: Introduce separate CHO execution conditions for NES mode.
The next issue is whether CHO execution conditions for NES mode and CHO execution conditions for normal mode can be configured simultaneously. In our understanding it could be allowed. Before a source cell switches to NES mode, the source cell is in normal mode and UE can perform normal CHO conditions evaluation and handover to other cell via normal CHO. The CHO execution conditions for NES mode are configured in advance and evaluated when the source cell switches to NES mode. Thus CHO execution conditions for NES mode and CHO execution conditions for normal mode can be configured simultaneously and can be configured in the same RRCReconfiguration message.
Proposal 2: CHO execution conditions for NES mode and CHO execution conditions for normal mode can be configured simultaneously.

Different from legacy CHO, when the UE receives RRCReconfiguration message with CHO execution conditions for NES mode, it only stores the configurations and doesn’t start evaluation. The network indicates NES mode switching of source cell to the UE. If the NES mode switching indication is used to trigger conditional handover to other cell immediately, there isn’t enough time to evaluate candidate target cells. So the indication should be used to trigger the evaluation of CHO execution conditions for NES mode. The details of the NES mode switching indication need further discussion.
Proposal 3: The source cell NES mode switching indication from network is used to trigger CHO execution conditions evaluation.
2.2
NES mode of target cell
If the network only can know a target cell is in normal mode or NES mode currently but cannot anticipate when the target cell will switch to NES mode or return to normal mode, the network can indicate the current mode of the target cell explicitly or add/release the target cell from candidate target cell list when the modes switch. It means when a target cell switches to NES mode the network doesn’t configure the target cell as candidate target cell, and when the target cell returns to normal mode the network adds the target cell as candidate target cell.

Proposal 4: If the network knows the mode of a target cell, the network can indicate the mode of the target cell to the UE by explicit indication or by addition/release of candidate target cell.
If the network can anticipate when a target cell will switch to NES mode or return to normal mode, a time based conditional handover event similar as NTN CHO could be introduced to implicitly indicate the mode switching. The UE can prioritize or deprioritize the target cell or perform corresponding conditional handover when the time based conditional handover event is fulfilled. 
Proposal 5: If the network can anticipate when a target cell will switch to NES mode or return to normal mode, a time based conditional handover event can be introduced to implicitly indicate the mode switching of target cell.
3. Conclusion

This paper discusses some issues on CHO enhancements for NES mode, based on the discussion following proposals are provided:
Proposal 1: Introduce separate CHO execution conditions for NES mode.
Proposal 2: CHO execution conditions for NES mode and CHO execution conditions for normal mode can be configured simultaneously.

Proposal 3: The source cell NES mode switching indication from network is used to trigger CHO execution conditions evaluation.
Proposal 4: If the network knows the mode of a target cell, the network can indicate the mode of the target cell to the UE by explicit indication or by addition/release of candidate target cell.
Proposal 5: If the network can anticipate when a target cell will switch to NES mode or return to normal mode, a time based conditional handover event can be introduced to implicitly indicate the mode switching of target cell.
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