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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss connected mode mobility, which is one objective of NES WID.
· Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]

Discussion
In TR 38.864, RAN2’s conclusion on connected mode mobility is reflected.
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.
Two aspects can be considered for this objective.
1) How to trigger CHO execution  
The motivation of mobility from the source cell due to the NES mode is to allow the source network to go into the NES mode timely to realize energy saving. Thus, it is important to trigger such a handover as quickly as possible and let a group of UEs switch to another cell simultaneously. In our view, two potential solutions can be considered.
· Alt1: Mobility from the source cell is triggered based on the time duration of NES mode. 
This alternative requires the UE to evaluate the CHO execution based on the time duration of the source cell’s NES. In one implementation, if the source gNB has predicted the start time to enter NES, or, a periodical energy saving is served in the source cell, the source gNB can pre-configure the CHO-like information to the UEs in advance. Such CHO-like information contains the NES time duration of the source cell and the dedicated handover configurations of each candidate target cell (e.g. similar to ConditionalReconfiguration). As a result, the UE can evaluate the candidate target cells upon it receive such a CHO-like configuration and trigger HO execution once the source cell enters NES mode (or when reaching the start time of the source cell’s NES). 
· Alt2: Mobility from the source cell is triggered based on L1/L2 UE group common signalling. 
Another alternative to trigger HO execution is based on the reception of a specific L1/L2 UE group common signalling (in our view, UE-dedicated signalling is not preferred since it is too difficult for a network to send HO commands to all UEs in a very short time). For this alternative, the source gNB can pre-configure the CHO-like information to the UEs in advance. Such CHO-like information contains the dedicated handover configurations of each candidate cell (e.g. similar to ConditionalReconfiguration). When receiving such a CHO-like configuration, the UE can start to evaluate the candidate target cells and execute the HO once the specific L1/L2 UE group common signalling receives.
[bookmark: _Toc127543635]RAN2 considers either of the following on how to trigger CHO execution due to the source cell’s NES.
· [bookmark: _Toc127543636]Alt1: A UE executes the CHO once it is the time for the source cell to enter the NES. Such time information can be pre-configured to the UE.
· [bookmark: _Toc127543637]Alt2: A UE executes the CHO once it receives a specific L1/L2 UE group common signalling.
In the CHO-like configuration, the network may configure multiple candidate cells. If the CHO execution event (e.g. A3, or A4) is configured together, the UE needs to select the candidate cell satisfying this CHO execution event. If no candidate cell satisfies this CHO execution event, the UE needs to choose a candidate cell with a better radio quality, e.g. UE chooses a cell with the highest radio quality to hand over. While, if only one candidate cell is included in the CHO-like configuration, the UE needs to switch to this cell without choice.
[bookmark: _Toc127543638]If CHO execution is triggered due to NES and if the CHO execution event (e.g. A3 or A4) is configured together, the UE needs to select the candidate cell satisfying this CHO execution event. However, if no candidate cell satisfies this CHO execution event, the UE needs to choose a candidate cell with a better radio quality.

2) How to select a target cell
In legacy CHO, all candidate target cells are selected equally. It means, when more than one candidate target cell satisfies the CHO execution condition, it is up to the UE implementation to select a target cell to hand over. However, if the target cell selected is an NES cell, the UE’s performance may not be guaranteed. Thus, RAN2 has concluded the following. 
[bookmark: _Hlk126591095]Capture the solution on enhancing the CHO framework (for faster offloading/onloading during cell deactivation/activation) enabling a evaluation of CHO conditions depending on the NES state of the source/target cell. How to indicate to UE the triggering of the CHO evaluation is up to normative phase. Whenever mobility from source cell is triggered, one could also consider how UE would not select NES cell if any other cell is available when selecting the new cell.
For this purpose, we assume that a UE can be aware of the NES state of candidate cells by using the configuration from the network. Such configuration can be the NES time duration of those candidate cells or the priority to select the candidate cells. For example, both source cell and candidate target cells are applying cell DTX/DRX configuration. If it is the time that the source cell goes into cell DTX/DRX non-active duration, the mobility from the source cell is triggered accordingly. For this case, when choosing a cell from multiple candidate cells to hand over, the UE may not choose the NES cell, or, the cell in the NES mode (i.e. in DTX/DRX non-active duration). 
[bookmark: _Toc127543639]If more than one candidate target cell is considered as a satisfied cell, the UE makes a prioritization among those cells based on their NES information. Such NES information can either be the NES time durations or priorities of those candidate target cells.

[bookmark: _Toc110331317]Conclusion
We have the following proposals:
Proposal 1	RAN2 considers either of the following on how to trigger CHO execution due to the source cell’s NES.
	Alt1: A UE executes the CHO once it is the time for the source cell to enter the NES. Such time information can be pre-configured to the UE.
	Alt2: A UE executes the CHO once it receives a specific L1/L2 UE group common signalling.
Proposal 2	If CHO execution is triggered due to NES and if the CHO execution event (e.g. A3 or A4) is configured together, the UE needs to select the candidate cell satisfying this CHO execution event. However, if no candidate cell satisfies this CHO execution event, the UE needs to choose a candidate cell with a better radio quality.
Proposal 3	If more than one candidate target cell is considered as a satisfied cell, the UE makes a prioritization among those cells based on their NES information. Such NES information can either be the NES time durations or priorities of those candidate target cells.
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