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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]During the RAN2#119bis-e, the group mobility for network energy saving was discussed and the following agreements were reached [1]. 
=>	Scenario 1: UEs are HO’ed due to switch of SOURCE cell to NES mode is considered for further study.  FFS whether any enhancements is needed.  
=>	FFS Scenario 2: UEs are HO’ed due to source link degradation, where TARGET cell is selected based on its mode of operation
=>	As a first priority, discussion on RAN2 group handover are confined to the CHO framework

In this contribution, we would like to discuss on the group mobility for network energy saving from RAN2 point of view.
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
 Connected mode mobility scenarios
In the RAN2#119bis-e, the two scenarios blow for connected mode mobility were discussed [2].
· Scenario 1: UEs are HO’ed due to switch of SOURCE cell to NES mode
· Scenario 2: UEs are HO’ed due to source link degradation, where TARGET cell is selected based on its mode of operation
The scenario 1 seems a typical use-case for the UEs connected to the NES cell. Before staring NES mode operation, the network should hand over the UEs in connected mode to the other cells. Although it could be performed by existing dedicated signalling, it may result in significant signalling overhead, and it is difficult to turn off the cell quickly/timely.
Proposal 1: Address the issues for scenario 1 could be further studied in WI phase.

For the scenario 2, as in CHO, it is assumed that the network selects the candidate target cells based on the NES state of the neighbor cells and indicates the selected cells by the CHO configuration. If the network would like to hand over the UE only to the normal mode cell, the target cells operating NES mode can be not included in CHO configuration for candidate. It means the UE does not have to aware whether the target cell is operating as a normal mode or NES mode during CHO evaluation. 
Observation 1: The network can configure the target cell considering the NES state of its cell. The network can decide to prevent the NES cell as CHO target cell.
Observation 2: The UE evaluates the target cell indicated in the CHO configuration without NES state consideration.
Proposal 2: NES state aware CHO is not considered in Rel-18 NES. 
 Enhancements for group mobility
In case of scenario 1, the UE does not know when the cell state will be switched to NES mode. Therefore, to reduce the signalling overhead and achieve the timely power saving gain, group mobility is proposed [3]. 
Group mobility mechanism seems suitable when the cell state is dynamically switched. CHO configuration is provided by dedicated signalling to the UE in connected mode, but the UE does not start evaluation at this moment. The network indicates the trigger of CHO by the L1/L2 signalling based on the cell-state switching from the normal mode to NES mode.
However, if the NES mode of the cell is semi-statically scheduled, i.e. turn on/off at the fixed time, group mobility may not be necessary. Instead, for this case, Rel-17 time based conditional handover (condEventT1) can be reused with small modifications. 
Proposal 3: If the source cell state is semi-statically switched, the time based conditional handover can be reused for network energy saving. 

If the network needs more efficient power saving in a dynamic manner, group CHO with L1/L2 triggering should be considered as a solution in WI phase. It can hand over the grouped UEs timely and allow the cell state to the sleep mode quickly with low signalling overhead.
Proposal 4: If the source cell state is dynamically switched, CHO configuration is pre-configured for the group of UEs and then triggered by the L1/L2 group signalling.
Proposal 5: RAN2 to study group CHO with L1/L2 signalling for network energy saving in WI phase.

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on network energy saving techniques and the following proposals are made:
Proposal 1: Address the issues for scenario 1 could be further studied in WI phase.
Observation 1: The network can configure the target cell considering the NES state of its cell. The network can decide to prevent the NES cell as CHO target cell.
Observation 2: The UE evaluates the target cell indicated in the CHO configuration without NES state consideration.
Proposal 2: NES state aware CHO is not considered in Rel-18 NES. 
Proposal 3: If the source cell state is semi-statically switched, the time based conditional handover can be reused for network energy saving. 
Proposal 4: If the source cell state is dynamically switched, CHO configuration is pre-configured for the group of UEs and then triggered by the L1/L2 signalling.
Proposal 5: RAN2 to study group CHO with L1/L2 signalling for network energy saving in WI phase.
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