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Discussion
NES specific CHO condition activation bit in DCI-2X
In the previous meeting RAN2#123bis, an additional bit of DCI 2-X was introduced to activate NES specific CHO conditions configured to UE. 
Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
RAN2 will not specify anything related to target cell NES mode for CHO

The one bit in DCI 2-X can only indicate either normal or NES-specific CHO condition activation. We think the one bit in DCI-2X is not sufficient. 
Consider the problematic case that UE is configured with cell-off specific CHO condition and Cell DTX/DRX CHO condition, and source cell enters cell DTX/DRX. If UE receives DCI 2-X including the one bit set to true, UE starts to evaluate the cell-off specific CHO condition. The cell-off specific CHO condition will be met shortly and UE will leave the cell.
Note that the UE doesn’t need to leave the cell by the cell-off specific CHO condition, because the cell is entering Cell DTX/DRX, not cell-off. But, since the DCI 2-X only indicates that the cell enters NES state, UE cannot distinguish which CHO condition shall be activated among cell-off specific CHO condition and Cell DTX/DRX CHO condition.   
If DCI 2-X can indicate separate bits, bit1 to activate cell-off specific CHO condition, and bit2 to activate Cell DTX/DRX CHO condition, UE can distinguish which CHO condition shall be activated. For example, if bit1 is set to true but bit2 is set to false, UE only activates cell-off specific CHO condition. If bit1 is set to false but bit2 is set to true, UE only activates Cell DTX/DRX specific CHO condition. If both bits are set to true, UE activates both conditions. 
If DCI-2X indicates two separate bits, UE in the above problematic case will receive DCI-2X with bit1 set to false and bit2 set to true. Then, the UE will not activate cell-off specific CHO condition, and therefore the UE will not leave the cell unless the Cell DTX/DRX CHO condition is met. 
[bookmark: _GoBack]Proposal 1. 	To add 2 bits instead of one bit in DCI 2-X to separately activate cell off CHO condition and Cell DTX/DRX CHO condition (bit1: cell off, bit2: Cell DTX/DRX)


Configuration details of NES specific CHO conditions
Based on the email discussion after RAN2#123bis, RAN2 to downselect from the following options.
· Option 1: Add a flag to event configuration (as in the current running CR).
· Option 2: Add an “ENUMERATED {true}” to the existing MeasId list.
We think that option 1 should be considered. In option 1, network can configure both normal and NES CHO execution condition in a single CHO event configuration associated with a CondReconfigId. However, in option 2, two different CHO event configurations need to be configured, with one for CHO in normal mode and the other for CHO in NES mode, which requires two separate CondReconfigIds. This brings about two drawbacks. First, this leads to redundant configurations for the same cells. For example, the same condRRCReconfig (target cell configuration) is duplicated across two CondReconfigs. Second, given that the maximum number of candidate cells are eight —maxNrofCondCells in R17 are eight— having different configuration IDs for the same target cell based on the NES mode restricts available number of configurable CHO configuration for normal modes.. Therefore, option 2 is not efficient from a signalling overhead and target cell configuration perspective. On the other hand, in option 1, it can be straightforward to add NES-specific conditions without signalling overhead issues. 	Comment by LGE (Soo Kim): Option 1 선호 이유가 더 자세히 담겨야 할 것 같습니다. 두 옵션에 대한 비교는 email discussion에서도 이해를 하고 있고, 둘 중 무엇을 선택해야할지가 중요한 open issue인것 같습니다. : )
NES mode can be changed from cell DTX/DRX to cell-off. So, in option 1, the flag should be able to indicate NES use case to which the condition is applicable such that different conditions are applicable for different NES use case. It is not sufficient just to indicate that the condition is applicable for NES mode.
Proposal 2. 	Add a flag with NES technique to event configuration, i.e. nesEvent-r18 ENUMERATED {cell DTX/DRX, cell-off}.

Support of time based CHO condition 
Time-based CHO (condEvent T1) can also be used for cell-off use case. condEvent T1 requires UE to know UTC time. Given that most UEs in the field are already capable of GNSS, GNSS capability is not an issue at all. Furthermore, condEventT1 can be supported for UEs not capable of GNSS, if UTC acquisition via SIB9 is considered. SIB9 was introduced to support time-sensitive communication for fine-granular timing synchronization. There are two reasons that time-based CHO can be applicable to UE for cell-off use case. First, specification effort is not needed since time-based CHO is already introduced in R17 for NTN. Existing condEvent T1 can be reused without any procedural change. Second, Time-based CHO is sufficient for cell-off use case. Considering the non-urgency of the cell-off, network can take sufficient time to trigger handover to all UEs before the actual cell-off. Furthermore, cell-off and cell-on cannot happen dynamically.
Proposal 3.	Time-based CHO (condEventT1) is used for UE capable of GNSS or SIB9 to support cell-off use case.
Proposal 4:	Support CondEventT1 based on UTC acquired from SIB9 
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Based on the above discussions, we present the following observations and proposals:
Proposal 1. 	To add 2 bits instead of one bit in DCI 2-X to separately activate cell off CHO condition and Cell DTX/DRX CHO condition (bit1: cell off, bit2: Cell DTX/DRX)
Proposal 2. 	Add a flag with NES technique to event configuration, i.e. nesEvent-r18 ENUMERATED {cell DTX/DRX, cell-off}.
Proposal 3.	Time-based CHO (condEventT1) is used for UE capable of GNSS or SIB9 to support cell-off use case.
Proposal 4:	Support CondEventT1 based on UTC acquired from SIB9 


