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1	Introduction
In RAN2#119b-e, below agreements were made:
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
This contribution will discuss the motivation for Group Handover motivation.
2	Discussion
2.1	Group Handover Motivation

During low load scenario, the cell needs to be switched to NES mode and hence all the connected UE’s need to be Handover to another cell.
In normal scenario, the latency of turning off the cell completely is in the order of 10’s seconds to minutes, however if we consider turning of the Power Amplifier only (which consumes most Power) then latency of Cell Switch On/OFF can be in the order of “milli seconds” or seconds.
We also need to consider that switching Cell ON/OFF frequently will have impact on user performance due to increased mobility.
Hence, a compromise would be needed between Network energy savings by switching of Cells frequently and user performance. User performance can be somewhat maintained if NES is only performed for SCells.


Observation#1: NES cells are operating at low load and PCell Handover are not required to be performed frequently, hence existing Handover mechanisms may be sufficient.
Observation #2 : New mechanism will only be valid for NES supporting UE’s , hence a mechanism to HO legacy UE’s without Group Mobility enhancements would be required.

Proposal#1 : Handling of UE’s when moving Source Cell to NES mode can be performed using existing methods, no new mechanism need to be defined.
Proposa#2 : Consider the impact of having legacy Pre Rel-18 UE while discussing enhancements to CHO and other group mobility/Handover specifications.


2.2	Group Signalling for SCell Release/Deactivation 
User performance will not have a major impact if booster cells configured as SCells are frequently switched between NES and Normal states.
Hence, to achieve high energy savings, potential NES Cells can be configured as SCells, and group signalling can be utilized to frequently configure & de-configured SCells based on NES status.

Observation #3 : SCells can be frequently switched between NES/ Normal states without impacting user performance.

Proposal#3 : RAN 2 focus on providing solution for group common SCells activation/deactivation to reduce latency and signalling load.



2.3	Enhancements for Supporting Group Mobility for PCell NES Switching.

Observation 3: There are following three distinct goals for enhancing the current mobility mechanisms, and hence all of them should be considered if RAN2 decide to further enhance Mobility for NES.
1) Graceful handover of UE’s to other cells before switching off cell to NES State.
2) Reduce latency for Handover through Group signaling.
3) Reduce dedicated RRC signaling load through group signaling.
In our opinion, reduction of dedicated signaling and graceful handover of UE’s to other cells before switching off cell to NES are important aspects.
Proposal #4: To handle graceful handover of UE’s to other cells before switching cell to NES state, a preconfigured HO command can be sent to UE’s distributed over time (Like NTN Mobility) and executed through Group common L1/L2 (DCI/MAC CE) signaling when gNB decide to switch the Cell to NES State.

2.4	CHO related Enhancements for Supporting Group Mobility for PCell NES Switching.

Observation 4 : Following need to be addressed when enhancing  current CHO mechanism for NES 
1) UE is barred from Handing over to cells that are in transitions state from normal to NES state.
2) Few cells are potential future NES cells, hence UE’s should de-prioritize handing over to such cells.
3) To reduce latency and signalling load, CHO need to be enhanced for execution based on L1/L2 group signalling.
Based on above observation , following recommendations for enhancement of CHO are made.

 Proposal #5: Include “Priority IE” in current CHO configuration, Source gNB can configure priority based on CHO capability of the target cells.

Proposal # 6 : Include NES awareness in the CHO configuration for target cells.

Proposal # 7 : RAN2 enhance CHO framework for Execution of  CHO through group common signaling when source cell transition to NES state.

3	Conclusions
On Motivation of Group Handover 
Proposal#1 : Handling of UE’s when moving Source Cell to NES mode can be performed using existing methods, no new mechanism need to be defined.
Proposa#2 : Consider the impact of having legacy Pre Rel-18 UE while discussing enhancements to CHO and other group mobility/Handover specifications.

On group signalling for SCell Activation/Deactivation.
Proposal#3 : RAN 2 focus on providing solution for group common SCells activation/deactivation to reduce latency and signalling load.

On enhancements for group mobility for NES.
Proposal #4: To handle graceful handover of UE’s to other cells before switching cell to NES state, a preconfigured HO command can be sent to UE’s distributed over time (Like NTN Mobility) and executed through Group common L1/L2 (DCI/MAC CE) signaling when gNB decide to switch the Cell to NES State.

On enhancements for CHO for NES.
Proposal #5: Include “Priority IE” in current CHO configuration, Source gNB can configure priority based on CHO capability of the target cells.

Proposal # 6 : Include NES awareness in the CHO configuration for target cells.

Proposal # 7 : RAN2 enhance CHO framework for Execution of  CHO through group common signalling when source cell transition to NES state.
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