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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will further discuss the 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
On the connected mode mobility, RAN2 concludes to enhance CHO based on the source cell entering the NES mode. 
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
-	We will have a CHO solution that considers NES mode of at least source cell.  
-	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
-	We will not introduce new L1 signalling for the purpose of CHO
-	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism

In RAN2#123, RAN2 discusses the scenarios that trigger the NES-specific CHO execution and agrees with the cell turning off as another use case for the CHO triggering. Thus, when designing the CHO triggering, we should at least cover two use cases, i.e. cell turning off and cell entering cell DTX/DRX.
Agreements
1. We will support the CHO triggers for the use case of turning off the cell

Observation 1 [bookmark: _Toc146790737]The trigger for the NES-specific CHO execution covers two use cases, i.e. cell turning off or entering cell DTX/DRX.

RAN2#123 also figures out candidate solutions on the NES-specific CHO execution triggers [3], including.
· Option 1): L1 activation/deactivation signalling for cell DTX/DRX (security/reliability issues, group signalling)
· Option 2): MAC CE (security/reliability issues, dedicated)
· Option 3): Time-based (deterministic time, GNSS capability)
· Option 4): RRC reconfiguration (apply second condition after Reconfig is received)
· Option 5): SIB1 (if barring is agreed SIB1 will be updated anyway)
After the debate offline and online, Option 3) and Option 5) are excluded.
Agreements
2	(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3	Do not consider using an indication in SIB1 for triggering NES CHO execution condition

Considering there is not much support for Option 4), further discussion should be centralized on Option 1) and Option 2). Note that, to us, Option 1) means the NES-specific CHO execution is triggered by the newly defined common DCI, i.e. DCI format 2_X, which covers the two use cases in Observation 1.
Compared to Option 2), Option 1) has advantages as shown below.
1) The effort on the signalling design
In the Reply LS from RAN1 [4], RAN1 informs RAN2 that a new common DCI, i.e. DCI format 2_X to be introduced at least for the activation/deactivation of the cell DTX/DRX. Till RAN1#113, the basic architecture and contents for this new DCI format have been designed. Per RAN1’s agreements below, this new DCI format contains the information block fields for the cell DTX/DRX activation/deactivation and several padding bits. If companies agree and the RAN1 further confirms, RAN2 may reuse DCI format 2_X to trigger the per-cell CHO execution without huge work. In detail, we can (re)use the padding bits or the information blocks to indicate the per-cell CHO execution triggering. 
      
	Agreement
DCI format 2_X, for activation and deactivation of cell DTX and DRX configuration, 
· at least includes following fields, 
· N information block field(s), 
· Spare/reserved padding bits to match the size configured for DCI 2_X (if needed)
· payload size is configurable and within the bounds set by existing RAN1 specification
· an information block field contains signaling of activation or deactivation of ‘a configuration of cell DTX and/or DRX’ of ‘a serving cell’
· for serving cell configured with SUL, the same bit is applicable for both NUL and SUL
Above applies at least for sTRP case.



On the other hand, if we go with Option 2), many works are foreseen in RAN2, e.g. how to design the MAC CE format, which contents to contain, whether to use e-LCID or LCID, etc.
2) The delay and signalling overhead
Compared to the common DCI, the MAC CE-based indication cannot be grouped and thus cannot reduce the signalling overhead. Also, as the triggering indication needs to be sent to all UEs belonging to the source cell before the source cell enters the NES mode, the time point for the source cell entering the NES mode would be delayed, which definitely decreases the energy saving gains. 
[bookmark: _Toc146790734]Reuse DCI format 2_X to trigger the NES-specific CHO execution.

As agreed before, Event A3, A4 and/or A5 can be configured as a CHO execution condition for NES. The NES-specific configuration of Event A3/4/5 would be the relaxed conditions to suit the NES scenario/requirement, thus, when the UE considers whether a candidate target cell is a triggered cell, the UE should consider both execution conditions together, i.e. the UE executes the CHO only if the source cell enters the NES and if any candidate target cell fulfils the NES-specific Event A3/4/5.
[bookmark: _Toc146790735]The UE consider a candidate target cell as a triggered cell if the source cell enters the NES and if this candidate target cell fulfils the NES-specific Event A3/4/5.

Before the source cell enters the NES, the UE may move out of the boundary of the source cell. If that is the case, the network needs to also configure the legacy CHO execution conditions to keep the UE connected and guarantee the UE’s performance. Once the legacy CHO execution event is fulfilled, the UE executes the legacy CHO no matter if the source cell enters the NES or not.
[bookmark: _Toc146790736]If both the legacy and NES-specific CHO execution conditions are configured and if the legacy CHO execution event is fulfilled, the UE should execute the legacy CHO. 

[bookmark: _Toc110331317]Conclusion
We have the following observations:
Observation 1	The trigger for the NES-specific CHO execution covers two use cases, i.e. cell turning off or entering cell DTX/DRX.

We have the following proposals:
Proposal 1	Reuse DCI format 2_X to trigger the NES-specific CHO execution.
Proposal 2	The UE consider a candidate target cell as a triggered cell if the source cell enters the NES and if this candidate target cell fulfils the NES-specific Event A3/4/5.
Proposal 3	If both the legacy and NES-specific CHO execution conditions are configured and if the legacy CHO execution event is fulfilled, the UE should execute the legacy CHO.
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