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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 RAN2#121bis, RAN2 concludes to enhance CHO based on the source cell entering the NES mode. Before the source cell enters the NES, the UE should have evaluated the CHO conditions.
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
In RAN2#122, further agreements are achieved on the CHO execution in the NES scenario.
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

The enhanced CHO procedure would be implemented as follows. 
· Step 1: In the enhanced CHO configuration, the source cell configures the UEs with the NES-related parameters. 
Besides the dedicated handover configurations of each candidate target cell (i.e. RRCReconfiguration), the enhanced CHO configuration includes the NES-specific CHO execution condition. 
The NES-specific CHO execution condition contains a time-based execution event. Such a time-based execution event indicates the time that the source cell enters the NES mode and thus requires the UEs to execute the CHO once the starting point/time of the source cell NES approaches. The time indicated would be represented as the reference SFN or the UTC time. Accordingly, once the UE receives the enhanced CHO configuration, the UE starts to judge whether such a time approaches as well as executes the CHO once it is time for the source cell to enter the NES.
As agreed, the NES-specific CHO execution condition can also be Event A3, A4 and A5. In our view, such radio link-related events can work alone or together with time-based execution events. 

[bookmark: _Toc140872076][bookmark: _Toc140872688][bookmark: _Toc141386945][bookmark: _Toc142644331]The UE uses a time-based CHO execution event contained in the enhanced CHO configuration to determine when the source cell enters the NES. 
[bookmark: _Toc140872077][bookmark: _Toc140872689][bookmark: _Toc141386946][bookmark: _Toc142644332]The time-based CHO execution event contains the starting point of the source cell entering NES. Accordingly, the UE consider the event to be fulfilled if the source cell approaches this starting point.
[bookmark: _Toc140872078][bookmark: _Toc140872690][bookmark: _Toc141386947][bookmark: _Toc142644333]Allow for the configuration of Event A3/A4/A5 alone or in combination with the time-based CHO execution event.
· Step 2: The UE evaluates the CHO conditions once it receives the enhanced CHO configuration.
Upon receiving the enhanced CHO configuration, the UE performs the CHO condition evaluation associated with the CHO event configured.
· Step 3: The UE executes the CHO and switches to another cell.
Based on the network strategy, the network may configure the UE with time-based event and/or Event A3/4/5. In our understanding, the UE would face the cases below in the CHO execution.
1) Case 1: Both the time-based execution event and Event A3/4/5 are configured. 
The intention of this case is to achieve a trade-off between radio link quality and the source cell NES requirement. Thus, the source cell would configure a relaxed condition for Event A3/4/5. Following this assumption, the UE would execute the CHO once both CHO execution events fulfil, i.e. the UE executes the CHO if the source cell enters the NES and if any candidate target cell fulfils Event A3/4/5. 
[bookmark: _Toc140872079][bookmark: _Toc140872691][bookmark: _Toc141386948][bookmark: _Toc142644334]In the case that the time-based execution event is configured for the source cell and Event A3/4/5 is configured for a target candidate cell, the UE consider the target candidate cell as a triggered cell if both execution events are fulfilled.
2) Case 2: The time-based execution event is not configured and Event A3/4/5 is configured. 
The UE follows the legacy behaviour, i.e. the UE executes the CHO and switches to any cell that fulfils the Event A3/4/5.
3) Case 3: The time-based execution event is configured and Event A3/4/5 is not configured. 
We understand this configuration should be avoided since normally the UE should switch to the candidate target cell that has a good enough channel quality but the rule seems broken in Case 3.

[bookmark: _Toc110331317]Conclusion
We have the following proposals:
Proposal 1	The UE uses a time-based CHO execution event contained in the enhanced CHO configuration to determine when the source cell enters the NES.
Proposal 2	The time-based CHO execution event contains the starting point of the source cell entering NES. Accordingly, the UE consider the event to be fulfilled if the source cell approaches this starting point.
Proposal 3	Allow for the configuration of Event A3/A4/A5 alone or in combination with the time-based CHO execution event.
Proposal 4	In the case that the time-based execution event is configured for the source cell and Event A3/4/5 is configured for a target candidate cell, the UE consider the target candidate cell as a triggered cell if both execution events are fulfilled.
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