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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the previous meeting, RAN2 has agreed to add one bit in DCI format 2_9 to indicate whether a NES-specific CHO execution condition is triggered:
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 also concluded that no enhancement for target cell NES mode is considered:
Agreements:
RAN2 will not specify anything related to target cell NES mode for CHO
During the running CR review, we found that there are still some different interpretations of the agreement. In this contribution, we provide some clarifications on this. Besides, one case is not mentioned in the running CR, which will be clarified in this contribution and the TP will be provided.
2. Discussion
· Differentiation of the two scenarios: Cell DTX/DRX and cell turning off
It was raised by some company during email discussion that two bits are needed in DCI 2-9, one for Cell DTX/DRX and one for cell turning off. In our understanding, this is not the case because UE behaviour is the same: for NES-specific CHO event, it is only considered as fulfilled when the 1-bit in DCI 2-9 indicates the UE shall apply the NES-specific CHO execution condition. Cell turning off is more of an implementation issue, and will not have impacts on the specification.
It was also commented why the UE does not simply determine the cell sleep time by itself from the received Cell DRX/ DTX configuration in RRC signalling. In our understanding, combining Cell DTX/DRX with CHO enhancement does not mean that UE will apply NES-specific CHO execution condition only during the active time of Cell DTX/DRX, as this will lead to frequent enabling/disabling of the CHO execution condition. Instead, if the NW has activated Cell DTX/DRX, regardless of whether the UE is currently in the active period or non-active period, it should try to HO to the candidate neighbour cell as soon as possible.
The solution agreed by RAN2 still implies some coupling between Cell DTX/DRX and CHO enhancement, a UE not supporting Cell DTX/DRX (thus cannot comprehend the DCI 2-9) should not be configured with the NES-specific CHO enhancement. For UEs supporting Cell DTX/DRX and the CHO enhancement, it is “transparent” to the UE whether the applicability of NES-specific CHO execution condition is due to Cell DTX/DRX activation or due to cell turning off (in some cases the UE is able to know by checking other fields but it does not have to know that, e.g. the Cell DTX/DRX activation is indicated in the same DCI with NES-specific CHO execution condition enabling).
According to RAN1 design, DCI 2-9 is comprised of multiple information blocks, each information block corresponds to a serving cell, and UE will check the field positionInDCI-cellDTRX to locate the associated information block for the serving cell. In the current design, there are 2 bits in each block, indicating the DTX activation status and DRX activation status respectively. Based on RAN2 request, RAN1 needs to add 1 bit for enabling/disabling NES-specific CHO execution condition.
Observation 1: In each information block of DCI format 2-9, one bit will be added by RAN1 indicating whether the UE shall apply the NES-specific CHO execution condition. This additional bit does not differentiate between the uses cases of Cell DTX/DRX and cell turning off, and UE behaviour after receiving the additional bit is consistent in these two use cases.

· UE behaviour of evaluating the CHO execution condition
It was also commented during the email discussion whether the L1 signalling triggers the CHO evaluation or execution? In other words, whether UE evaluates the CHO before receiving L1 signalling or not.
In our understanding:
1) Measurement: the UE measurements can be performed before receiving L1 signalling, so that UE does not need to start measurement from scratch and the CHO would be executed earlier. Measurements are performed when measId is configured, as in legacy.
2) Evaluation: the UE needs to evaluate the CHO condition after receiving L1 signalling to check whether the event is fulfilled; whether to evaluate CHO condition before receiving L1 signalling is up to UE implementation (even if satisfied, UE will not trigger CHO) and this has no spec impact.
3) Execution: for sure the execution will only take place after receiving L1 signalling.
Observation 2: UE measurements can be performed before receiving L1 signalling. UE evaluates CHO condition after receiving L1 signalling, and it is up to UE implementation whether to also evaluate CHO condition before L1 signalling but no spec impact is needed on this aspect. CHO execution is only triggered after UE receives L1 signalling.

· RRC CR aspects
The current implementation of running CR allows configuring 2 normal events, 2 NES-specific events, or 1 normal event + 1 NES-specific event (from our perspective, it is not very useful to configure 2 NES-CHO events for the same candidate target cell because the motivation is to HO the UE as soon as possible while the UE needs to satisfy two events simultaneously if two are configured. However, it seems companies still want to keep this flexibility):
· Case 1: If two normal events are configured for a candidate cell, the CHO execution is only initiated if both events are satisfied, this is in the legacy mechanism.
· Case 2: If two NES-specific CHO event are configured for a candidate cell, the CHO execution is only initiated if both events are satisfied, similar to legacy mechanism.
· Case 3: If one NES-specific CHO event and one normal event are configured for a candidate cell: if the normal event is satisfied, UE initiates CHO execution condition regardless of whether NES-specific CHO execution condition is satisfied; if the normal event is not satisfied while the NES-specific CHO execution is fulfilled, the UE should also initiate CHO execution condition. 
However, the highlighted part was missing in the current running CR. A TP is provided in the Annex based on the outcome of the email discussion [POST123bis][021][NES] with all changes accepted, additional changes are in revision marks.
Proposal 1: Adopt the TP in the annex.
2. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this paper, we discuss CHO enhancements for NES, and propose the following:
Observation 1: In each information block of DCI format 2-9, one bit will be added by RAN1 indicating whether the UE shall apply the NES-specific CHO execution condition. This additional bit does not differentiate between the uses cases of Cell DTX/DRX and cell turning off, and UE behaviour after receiving the additional bit is consistent in these two use cases.
Observation 2: UE measurements can be performed before receiving L1 signalling. UE evaluates CHO condition after receiving L1 signalling, and it is up to UE implementation whether to also evaluate CHO condition before L1 signalling but no spec impact is needed on this aspect. CHO execution is only triggered after UE receives L1 signalling.
Proposal 1: Adopt the TP in the annex.
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4. TP for CHO (clause 5.3.5.13.4)
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled, and none of the event(s) is configured with nesEvent:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are configured with nesEvent and fulfilled:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
2>	if one of the events associated to the measIds within condTriggerConfig for a target candidate cell within the stored condRRCReconfig is not configured with nesEvent and fulfilled, and the other event associated to the measIds within condTriggerConfig for a target candidate cell within the stored condRRCReconfig is configured with nesEvent, and at least one of them is fulfilled:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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