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Introduction
During the previous RAN2 #121bis-e, and #122 meetings, RAN2 discussed whether NES techniques are required to be supported for CHO enhancements utilizing serving and target cell NES status. And RAN2 have the following agreements:

Agreements
-	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

Agreements
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
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 discuss the possible enhancements of UE mobility especially when the UE is in an NES cell.

Discussion
Regarding the CHO triggering conditions and related conditions, RAN2 agreed to use the A3 to A5 events for CHO configuration. And we have agreed that “UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO (RAN2#121bis-e)”. And, “We will not introduce new L1 signalling for the purpose of CHO (RAN2#122)”. To determine the timing of CHO execution and perform CHO, we propose to add a new condition which is based on 'NES activation signal'.
Existing A3 to A5 conditions are triggering CHO based on UE measurement. However, in most cases, L3 measurement requires long L3 filtering consisting of hundreds to thousands of msec. Thus, in some scenarios when a cell enters DTX, measurement-based detection will require a long silent duration of the cell and may induce a UE performance degradation.
In order to overcome the limitations of measurement-based CHO conditions, it is proposed to consider new conditions for CHO, consisting of the following requirements.
1) UE acknowledge that the serving cell is (or will be) in NES mode
2) UE acknowledge the CHO triggering timing 

Under the new CHO condition, the UE must be able to recognize the serving cell is (or will be) in NES mode without measurement. And now that the new L1 signaling for CHO trigger is out of range, the only option is to utilize the already agreed signals, which are L3 and/or L1 signals for activating the NES. More precisely, it was possible to utilize the implicit RRCReconfiguration message-based cell DTX/DRX activation and/or L1 cell DTX/DRX activation signal.
And, with the signal reception, UE may acknowledge when the serving cell goes into NES mode and trigger CHO accordingly. 

Observation 1. The NR UE can determine when the serving cell goes into NES mode, according to the received RRC (re)configuration and L1 serving cell NES mode activation signals. (FFS L2 NES mode activation signal.)

Proposal 1. The NR UE may trigger the CHO by following the recently received serving cell NES mode activation signal. Considered NES mode activation signals are 1) RRCReconfiguration, 2) L1 activation signal.  

In addition, in order for the UE to determine the target cell among candidate cells, the target cell should satisfy 1) handover conditions and 2) not (will not be) operating in an NES mode. Therefore, additional information such as the NES status of each candidate cell must be provided to the UE.
Now the L1 activation/deactivation signal based cell NES mode change is possible, it seems impossible for the neighbor UE to detect the NES status of the other cell without the help of the serving cell.
Thus, we believe that such additional information needs to be defined and shared from candidate cells to neighbor UEs, through a signal from source cell, or through broadcast signals from the candidate cells.

Proposal 2. In order for an NR UE to determine the NES status of the target cell, the NES status information of the candidate cells must be shared to the UE. 

In the case for a CHO failure handling,
1) If there is no candidate cell that can trigger CHO, or
1) If the UE fails to execute the CHO towards the target cell and then fails to perform successful reestablishment to one of the other candidate CHO target cell as configured

- Simply CHO will not be triggered. CHO is only for quick handover within the configured network conditions. And if there is a candidate cell for normal HO, A3 based normal HO would be triggered eventually.


And this is the same as the legacy CHO behaviour so we believe the legacy connection re-establishment can handle the CHO failure cases when the source cell is about to enter NES mode

Proposal 3. Legacy connection re-establishment can handle the CHO failure cases when the source cell entering NES mode

Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Observation 1. The NR UE can determine when the serving cell goes into NES mode, according to the received RRC (re)configuration and L1 serving cell NES mode activation signals. (FFS L2 NES mode activation signal.)

Proposal 1. The NR UE may trigger the CHO by following the recently received serving cell NES mode activation signal. Considered NES mode activation signals are 1) RRCReconfiguration, 2) L1 activation signal.  
[bookmark: _GoBack]Proposal 2. In order for an NR UE to determine the NES status of the target cell, the NES status information of the candidate cells must be shared to the UE. 
Proposal 3. Legacy connection re-establishment can handle the CHO failure cases when the source cell entering NES mode


Reference
