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Introduction
The WID on Rel-18 network energy saving holds the following objectives related to connected mode mobility [1]:
	Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


Some agreements were achieved in SI phase as following [2]
	· [bookmark: _Toc120880178]6.5.2	Connected mode mobility
During the switching of NES modes, it is possible to handover the UEs faster by enhancing the CHO framework with:
1.	Evaluation of conditional handover conditions depending on the NES mode of source/target cell,
2.	How to indicate to UE the triggering of the CHO evaluation is up to the WI phase.
Whenever mobility from source cell is triggered, the NES mode of the target cell could also be considered, e.g., to avoid UEs selecting cells operating in NES mode if any other cell is available.
From RAN2 perspective, CHO enhancements are feasible.
Group HO (optimizing the Rel-15 HO procedure) and BWP adaptation with group signalling are not considered by RAN2.


In this contribution, we further discuss the NES mode related CHO enhancements.
[bookmark: _Hlk110416859]Discussion
NR Conditional handover
CHO (Conditional handover) was first introduced in Rel-16 to reduce the handover failure probability due to the quick channel status change in high-speed mobility or high frequency scenario and to assure the UE experience. A CHO is defined as a handover that is executed by the UE when one or more handover execution conditions are met [3]. The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once a handover is executed. The CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB, in which an execution condition provided by the source gNB may consist of one or two trigger condition(s) (CHO events A3/A5, as defined in [4]), and the configuration of CHO candidate cell is mainly about RACH resources to access to a candidate cell.
Observation 1: The execution condition for current CHO mechanism is only related to measurement results.
 CHO enhancements for NES
In both WID and TR description, the potential CHO enhancements for NES consider the NES mode of source cell/target cell. It should be noticed that the definition of NES cell or the definition of NES mode is still not clear and will be discussed in WI phase, and there are several NES techniques defined in physical layer and high layer.  
Observation 2: It’s not clear what the definition of NES mode is and which NES technique is used or not in this mode.
From our point of view, it should be defined clearly that at least NES mode means the network enters sleep and is not active anymore.
Besides, in RAN1 discussion, some physical layer techniques are proposed, for example, the different number of spatial antenna ports or antenna elements can be configured to UE for network energy saving consideration, whether the different number of spatial antenna ports or antenna elements or other NES techniques applied when the gNB is active in NES CHO enhancements, this may introduce more than one “state” of the NES mode, and may result in different UE behaviour accordingly.
Proposal 1: RAN2 is kindly asked to clarify the definition of NES mode from the following options:
1) it only means the network enters sleep and is not active anymore; 
2) it includes the active state of the network and the techniques used when it is active, which may introduce several states of the NES mode and different UE behaviour accordingly.
As introduced in Section 2.1, handover is performed by UE when the execution condition is met in CHO. And from observation 1, we can know the current CHO execution condition evaluation is only related to UE’s measurement results. When it comes to NES, the NES mode is considered in UE’s execution condition evaluation, it’s not clear whether existing execution condition (CHO events A3/A5) is used together.  If only source/target cell’s NES mode is considered, UE may choose a target cell with poor channel quality, which results to frequent handover and this is not align with the motivation of CHO, while if UE’s measurement results is taken into account together, the target cell chosen by UE may be more stable.
Proposal 2: The execution condition for NES CHO should include both source/target cell’s NES mode and existing measurement related execution condition together.
Given that there can be legacy gNBs not supporting NES chosen as candidates, and NES supporting cells may have different NES states, it cannot be excluded that only existing execution condition is configured for a specific candidate cell by the source NES cell, and UE may handover to a legacy cell.
Proposal 3: Only legacy execution condition without NES mode can be configured for a specific candidate cell by the source NES cell.
Based on the discussion above, the candidate cells may include legacy cells not supporting NES and NES supporting cells with different NES mode. However, the measurement of NES cell may be changed, since some techniques are applied, such as SSB-less, or cell DTX. Therefore, maybe new conditions related to measurement should be considered for NES cells with different modes.
Proposal 4: New conditions related to measurement should be considered for NES cells with different modes.
In existing CHO procedure, UE evaluate the execution condition(s) upon receiving the CHO configuration. When NES mode is considered, the handover is highly related to the NES mode of serving cell/target cell, it’s spontaneous for UE to evaluate the existing execution condition (A3/A5 events) when the Nes mode of serving cell/target cell satisfied the requirements for UE power saving.
Proposal 5: UE can evaluate the existing execution condition (A3/A5 events) when the Nes mode of serving cell/target cell satisfied the requirements.
Conclusions
In this contribution, we discussed the CHO enhancements for NES. Following are the observations and our proposals.
Observations:
Observation 1: The execution condition for current CHO mechanism is only related to measurement results.
Observation 2: It’s not clear what the definition of NES mode is and which NES technique is used or not in this mode.
Proposals:
Proposal 1: RAN2 is kindly asked to clarify the definition of NES mode from the following options:
1) it only means the network enters sleep and is not active anymore; 
2) it includes the active state of the network and the techniques used when it is active, which may introduce several states of the NES mode and different UE behaviour accordingly.
Proposal 2: The execution condition for NES CHO should include both source/target cell’s NES mode and existing measurement related execution condition together.
Proposal 3: Only legacy execution condition without NES mode can be configured for a specific candidate cell by the source NES cell.
Proposal 4: New conditions related to measurement should be considered for NES cells with different modes.
Proposal 5: UE can evaluate the existing execution condition (A3/A5 events) when the Nes mode of serving cell/target cell satisfied the requirements.
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