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1. Introduction
The following is the objective regarding CHO in the WID [1] of NES.
	5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


As per the technical report [2], the CHO framework can be used to handover the UEs faster during the switching of NES modes. 
	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.


In this contribution, we discuss further on the CHO framework. 
2. Discussion
2.1 CHO execution due to NES mode of Serving Cell
NES mode for CHO execution
In a connected state, an NES cell is a cell in which NES mode can be activated. 
CHO framework can be used for fast group handover during the activating of NES modes. However, The need for CHO can vary depending on the NES mode. 
In the current WID, there are three NES modes:
NES mode 1. SSB-less SCell operation: For inter-band CA for FR1 and co-located cells, UE measures SSB transmitted on Pcell or another SCell for an SCell’s time/frequency synchronization
NES mode 2. Cell DTX/DRX operation: During a cell DTX/DRX, the cell may have no transmission/reception or only keep limited transmission/reception. For example, the cell does not need to transmit or receive some periodic signals/channels, such as common channels/signals or UE specific signals/channels.
NES mode 3. Spatial and Power domain enhanced operation: It aims to enhance dynamically adaptation of spatial/power elements. For example, dynamic adaptation of the number of active transceiver chains or the number of active antenna panels at gNB in transmitting and/or receiving channels and signals is considered. Also, dynamic adaptation of the transmission power or PSD of downlink signals/channels is considered. Accordingly, during S-P domain enhanced mode, spatial element and/or power element can be reduced compared to the legacy operation. 
[bookmark: _Hlk127108430]Among the NES modes, NES mode 2 and mode 3 are related to PCell behavior.  
Observation 1. There are three NES modes. PCell-related mode is NES mode 2 and mode 3.
· NES mode 1. SSB-less SCell operation: SSB-less SCell for inter-band CA 
· NES mode 2. Cell DTX/DRX operation: No transmission/reception or only keep limited transmission/reception of signals/channels
· NES mode 3. Spatial and Power domain enhanced operation: Dynamic adaptation of spatial/power elements
[bookmark: _Hlk127205076]NES Mode 3 affects specific UEs, not all UEs in an NES cell because it operates for a dedicated resource such as CSI-RS. That is, the NW can set the corresponding mode only to the appropriate UE. Therefore, even if NES mode 3 is activated, CHO does not need to be triggered.
[bookmark: _Hlk127205186]On the other hand, NES Mode 2 affects all UEs in that NES cell because DTX/DRX operation is applied in common in one cell. Because it is not selectively applied depending on the UE, unexpected performance, e.g., data performance, may be affected. Therefore, activation of NES mode 2 can trigger CHO.
Observation 2. NES Mode 3 affects specific UEs, not all UEs in an NES cell because it operates for a dedicated resource such as CSI-RS. That is, the NW can set the corresponding mode only to the appropriate UE. Activation of NES Mode 3(S-P domain enhanced mode) does not need to trigger CHO. 
Observation 3. NES Mode 2 affects all UEs in that NES cell because DTX/DRX operation is applied in common in one cell. Because it is not selectively applied depending on the UE, unexpected performance, e.g., data performance, may be affected. Activation of NES Mode 2(Cell DTX/DRX) can trigger CHO. 
Therefore, we propose to discuss CHO enhancement by activation of NES mode 2(Cell DTX/DRX operation). 
Proposal 1. We propose to discuss CHO enhancement by activation of NES mode 2(Cell DTX/DRX operation). No need for CHO enhancement by activation of NES mode 3(S-P domain enhanced mode)
Execution condition for CHO due to NES mode 2(Cell DTX/DRX)
In NES mode 2, no transmission/reception or only keep limited transmission/reception of signals/channels can start from a specific time. This is because desynchronization for NES mode 2 between UE and gNB may affect UE performance, such as data throughput and radio link. 
Observation 4. In NES mode 2, no transmission/reception or only keep limited transmission/reception of signals/channels can start from a specific time. This is because desynchronization for NES mode 2 between UE and gNB may affect UE performance. 
Accordingly, it is necessary to perform CHO considering the activation time of NES mode 2. 
Note that the use of a time-related event is already possible in CHO, such as CondEventT1. Currently, CondEventT1 is configured with CondEventA3, CondEventA4, or CondEventA5. 
The CHO for NES mode activation can be triggered using CondEventT1 and CondEventA3/A4/A5. For example, the network can configure the start time of evaluation of the target cell and the duration for the execution of CHO taking into account the serving cell’s NES mode change. If the radio quality satisfies the radio condition for a duration after the start time, the UE executes CHO. Therefore, CHO according to NES mode can be sufficiently performed using the existing procedure. 
[bookmark: _Hlk127207658][bookmark: _Hlk127128700]Note that CondEventT1 and CondEventA4 currently have limitations that cannot be applied to TN (Terrestrial Network). Only CondEventT1 and CondEventA4 need to be available for NES mode in TN cell.
Observation 5. Using the existing CHO procedure with CondEvent T1 and CondEventA3/A4/A5, the CHO for NES mode activation can be triggered. For example, the start time and duration within CondEvent T1 can be set to account for the NES mode change of the serving cell. Note that CondEventT1 and CondEventA4 currently have limitations that cannot be applied to TN (Terrestrial Network). CondEventT1 and CondEventA4 need to be available for NES mode in TN cells
Therefore, we propose to apply the existing CHO procedure, CondEventT1+CondEventA3/A4/A5, for NES mode 2.
Propose 2. We propose to apply the existing CHO procedure, i.e., CondEventT1+CondEventA3/A4/A5, for NES mode 2(Cell DTX/DRX).

2.2 Candidate Cell for CHO evaluation
An NES mode-aware CHO for Candidate cells is being discussed. Generally, mobility is performed based on the signal strength of the target cell. In good coverage, the network can allocate resources for high performance, and data interruption can be reduced through reliable connections. However, in the case of NES mode, it is difficult to determine how much performance the target cell can provide by referring only to the NES mode. In other words, it is difficult for the UE to directly determine the cell most suitable among several candidate cells. Therefore, it should be decided by the network based on the NES mode of the candidate cells and the UE’s data traffic. To this end, the network should update with appropriate candidate cells for each UE.
Observation 6. It is difficult to determine how much performance the target cell can provide by referring only to the NES mode. That is, it is difficult for the UE to directly determine the cell most suitable among several candidates.
Therefore, we propose that CHO candidates are updated by the legacy RRC reconfiguration procedure, i.e., UE does not consider NES mode of candidate cells for CHO execution.
Proposal 3. We propose that CHO candidates are updated by the legacy RRC reconfiguration procedure, i.e., UE does not consider NES mode of candidate cells for CHO execution
3. Conclusion
Our observations and proposals are provided:
[bookmark: OLE_LINK5]Observation 1. There are three NES modes. PCell-related mode is NES mode 2 and mode 3.
· NES mode 1. SSB-less SCell operation: SSB-less SCell for inter-band CA 
· NES mode 2. Cell DTX/DRX operation: No transmission/reception or only keep limited transmission/reception of signals/channels
· NES mode 3. Spatial and Power domain enhanced operation: Dynamic adaptation of spatial/power elements
Observation 2. NES Mode 3 affects specific UEs, not all UEs in an NES cell because it operates for a dedicated resource such as CSI-RS. That is, the NW can set the corresponding mode only to the appropriate UE. Activation of NES Mode 3(S-P domain enhanced mode) does not need to trigger CHO. 
Observation 3. NES Mode 2 affects all UEs in that NES cell because DTX/DRX operation is applied in common in one cell. Because it is not selectively applied depending on the UE, unexpected performance, e.g., data performance, may be affected. Activation of NES Mode 2(Cell DTX/DRX) can trigger CHO. 
Proposal 1. We propose to discuss CHO enhancement by activation of NES mode 2(Cell DTX/DRX operation). No need for CHO enhancement by activation of NES mode 3(S-P domain enhanced mode)
Observation 4. In NES mode 2, no transmission/reception or only keep limited transmission/reception of signals/channels can start from a specific time. This is because desynchronization for NES mode 2 between UE and gNB may affect UE performance. 
Observation 5. Using the existing CHO procedure with CondEvent T1 and CondEventA3/A4/A5, The CHO for NES mode activation can be triggered. For example, the start time and duration within CondEvent T1 can be set to account for the NES mode change of the serving cell. Note that CondEventT1 and CondEventA4 currently have limitations that cannot be applied to TN (Terrestrial Network). CondEventT1 and CondEventA4 need to be enabled for NES mode in TN cells
Propose 2. We propose to apply the existing CHO procedure, i.e., CondEventT1+CondEventA3/A4/A5, for NES mode 2(Cell DTX/DRX).
Observation 6. It is difficult to determine how much performance the target cell can provide by referring only to the NES mode. That is, it is difficult for the UE to directly determine the cell most suitable among several candidates.
Proposal 3. We propose that CHO candidates are updated by the legacy RRC reconfiguration procedure, i.e., UE does not consider NES mode of candidate cells for CHO execution
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