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Introduction
The following agreements were made for Connected mode mobility for NES:
RAN2#120 meeting Agreements [1]:
1 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. Corresponding TP for this is provided in the Annex
2 RAN2 does not consider at this point group HO (optimizing R15 HO procedure).
3 RAN2 does not consider at this point BWP adaptation with group signaling (no supporting papers in RAN2)
4 From RAN2 perspective, CHO enhancements are feasible

RAN2#121bis meeting Agreements [2]:
-	RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
-	For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
-	As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO

RAN2#122 meeting Agreements [3]:
1.	We will have a CHO solution that considers NES mode of at least source cell.  
2.	We can have a specific NES CHO execution condition based on source cell NES mode.   FFS how the UE determines is in NES mode.   FFS on how this is achieved in RRC
3.	We will not introduce new L1 signalling for the purpose of CHO
[bookmark: _Hlk142491487]4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
In this contribution, we provide our further considerations on.
[bookmark: _Hlk110416859]Discussion
CHO enhancements for source cell
Execution condition
In the previous meetings, the basic procedure for conditional handover in a cell entering NES mode was achieved. And for the execution conditions, both the specific NES CHO execution condition based on source cell NES mode and the legacy measurement-based execution condition including A3/A4/A5 were agreed, but for time-based execution condition is still FFS.
Time-based execution condition
Time-based execution condition was first introduced for NTN, CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration. But time-based event cannot be used alone, but with a measurement-based event [4], that to say the UE performs CHO only when the measurement-based event is satisfied during the time duration.
As we agreed that for source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”, which means the gNB may provide the CHO configuration before it enters CHO mode for the UE to have enough time to perform evaluation. Therefore, we think time-based event can be used in this scenario, for example, t2, which is the leaving condition of the time-based event, is the time the cell enters the NES mode, UE should perform CHO before t2. Besides, A4 was adopted for as a CHO execution condition in the NES scenario, if can be configured with time-based event, it will avoid the interference as much as possible.
Proposal 1: It is proposed to introduce time-based event as a CHO execution condition, and it is used together with a measurement-based event.
NES CHO execution condition based on source cell NES mode
In last meeting, it was agreed to specify a specific NES CHO execution condition based on source cell NES mode, but the detail is under discussion. 
In legacy CHO, the execution condition is per candidate cell configured, the UE will evaluate all candidates’ execution condition until one of them satisfies the execution condition and then the UE perform RACH to it. If the similar mechanism is applied in NES scenario, and only NES CHO execution condition based on source cell NES mode is configured to the candidate cells, when the source cell enters NES mode, there’ll be more than one candidate cell satisfying the execution condition, which candidate cell is selected to access is the issue to be solved.
Observation 1: If only NES CHO execution condition based on source cell NES mode is configured to the candidate cells, when the source cell enters NES mode, there’ll be more than one candidate cell satisfying the execution condition.
Though it can be left to UE implementation, we prefer to configure the NES CHO execution condition based on source cell NES mode with a measurement-based event to avoid the potential interference.
Proposal 2: The NES CHO execution condition based on source cell NES mode should be configured with a measurement-based event.
In legacy CHO, measurement-based event is first introduced, and it can be configured alone without time-based or location-based event. In NES scenario, the motivation to configure CHO is to handover UEs when or before the source cell enters NES mode to avoid the service continuity interruption or bad UE experience. Therefore, we think measurement-based event can be configured to UEs, and the UE can execute CHO based on the measurement-event even the cell does not enter the NES mode when the CHO triggers.
Proposal 3: Measurement-based event can be configured alone in NES scenario.
NES mode indication
Since the CHO execution condition in the NES scenario is due to the NES mode of the source cell, therefore, it’s better to indicate the source cell’s NES mode, especially the NES CHO execution condition based on source cell NES mode is configured to the UE.
In cell DTX/DRX discussion, both RAN1 and RAN2 has achieved agreements that common L1 group signalling can be used to indicate the cell DTX/DRX activation/deactivation. And RAN2 agreed that we will not introduce new L1 signalling for the purpose of CHO, therefore, the cell DTX/DRX activation/deactivation can be considered for the NES mode indication, since cell DTX/DRX is one NES technique focus on RRC_CONNECTED UEs, once cell DTX/DRX is active, the cell can be treated as entering NES mode. And it can be treated as an implicit indication, no extra bits are needed. But it should be noticed that, during the connected mode mobility enhancements discussion, except for cell DTX/DRX, cell switching off is also supported by some companies as a way for network power saving. How to indicate the cell switching off is also need discussion.
Proposal 4: the common L1 group signalling for cell DTX/DRX activation/deactivation can indicate UE that the cell enters NES mode implicitly.
Proposal 5: RAN2 needs to clarify whether cell switching off is one case of NES mode and whether it should be indicated to the UE.
Besides, if the time-based event is adopted for CHO in NES scenario, as we discussed in section 2.1.1, t2 can be treated as the time (or near the time) the source cell enters the NES mode, it can be seen as an implicit indication of NES mode.
Proposal 6: the leaving condition of the time-based event can be treated as the implicit indication of the NES mode change.
CHO enhancements for target cells
When it comes to NES, CHO enhancement is to offload the UEs in the cell entering the NES mode, but the service continuity should be assured as legacy handover procedure. Therefore, UE should avoid to handover to a candidate cell entering NES mode. 
In legacy CHO, target cell/candidate cell may be chosen by the source cell based on UE’s measurement results and other factors, thus, the source cell can exclude some cells in NES mode in the candidate cell selection based on neighbour cell’s NES mode. But it should be noticed this way would introduce limitation for candidate cell selection, and fewer options are provided for UE’s selection. Therefore, indicating the candidate cells’ NES mode information is reasonable. But it should be noticed this way would introduce limitation for candidate cell selection, and fewer options are provided for UE’s selection. Therefore, indicating the candidate cells’ NES mode information is reasonable. And from our perspective, serving cell pre-selection of candidate cells and indication of candidate cells’ NES mode can be used together. What’s more both the two ways based on the Xn information exchange between the serving cell and the candidate cells.
Proposal 7: The source cell can exclude some cells in NES mode in candidate selection phase.
Proposal 8: Candidate cell’s NES mode or the applied NES technique can be indicated to UE for UE’s target selection.
Proposal 9: The NES mode information should be exchanged between cells.
Conclusions
In this contribution, we analyse the open issues of connected mode mobility in NES scenario. Following is our observations and proposals.
Observations:
Observation 1: If only NES CHO execution condition based on source cell NES mode is configured to the candidate cells, when the source cell enters NES mode, there’ll be more than one candidate cell satisfying the execution condition.
Proposals:
Proposal 1: It is proposed to introduce time-based event as a CHO execution condition, and it is used together with a measurement-based event.
Proposal 2: The NES CHO execution condition based on source cell NES mode should be configured with a measurement-based event.
Proposal 3: Measurement-based event can be configured alone in NES scenario.
Proposal 4: the common L1 group signalling for cell DTX/DRX activation/deactivation can indicate UE that the cell enters NES mode implicitly.
Proposal 5: RAN2 needs to clarify whether cell switching off is one case of NES mode and whether it should be indicated to the UE.
Proposal 6: the leaving condition of the time-based event can be treated as the implicit indication of the NES mode change.
Proposal 7: The source cell can exclude some cells in NES mode in candidate selection phase.
Proposal 8: Candidate cell’s NES mode or the applied NES technique can be indicated to UE for UE’s target selection.
Proposal 9: The NES mode information should be exchanged between cells.
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