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1. Introduction
This contribution aims to discuss the remaining open issues for CHO in NTN [1]. 
2. Discussion
2.1 Open issue 6&7

The option of UTC time + duration/timer was agreed. But we have not decided which one (UTC time+duration or UTC time +timer) should be captured in the RRC specification. One note is added in the running CR for this above FFS. This section aims to analyse which one is easier to be captured in the RRC specification.
If the solution of UTC time + duration is applied, the change for the RRC specification could be more complicated. First, the definition of event e.g CondEvent T1 in 5.5.4.yy including entry condition and leaving condition should be specified. In addition, more procedure text should be added in the section of 5.3.5.13.4 Conditional reconfiguration evaluation. For the legacy event e.g A3 and A5, the parameter of layer 3 filtering and TTT are involved in the procedure text. However, there is no layer 3 filtering parameter and TTT for the time-based event. Therefore, the evaluation of time-based event cannot reuse the current description for condEventA3 and condEventA5 in the 5.3.5.13.4. We should have a separate bullet for the evaluation of time-based event. 
If the solution of UTC time + timer is applied, the change to capture is simple. First, the definition of event is not needed. For the combined condition including timer and measurement-based event, the section of 5.3.5.13.4 Conditional reconfiguration evaluation can be reused. Namely, the UE just further checks whether the timer is running or not when the measurement-based event is satisfied.

Observation 1: If the solution of UTC time + duration is agreed, the definition of event e.g CondEvent T1 should be specified. Besides, a separate section for ‘Conditional reconfiguration evaluation’ different from legacy A3 and A5 event is needed since layer 3 filtering parameter and TTT are not applied to time-based event. 
Observation 2: If the solution of UTC time + timer is applied, the definition of event is not needed. For the combined condition including timer and measurement-based event. The UE just checks whether the timer is running or not when the measurement-based event is satisfied as 5.3.5.13.4. Namely, the section of 5.3.5.13.4 Conditional reconfiguration evaluation can be fully reused. (see Annex)
Observation 3: From complexity point of view, to capture the solution of UTC time + timer is simpler compared to the solution of UTC time + duration. 
Proposal 1: The solution of UTC time + timer should be captured in the RRC specification. 

2.2 Open Issue 9&Issue10
To ensure the robustness of mobility, legacy CHO supports A3&A5, A3&A3, A5&A5 besides the single A3 and single A5 from channel quality point of view. The condition of A3&A3 is used in the case that both RSRP and RSRQ are configured for A3 events. In NTN cell, the time-based condition or location-based condition is additional one based on the NTN specific feature e.g ephemeris, which is different from channel quality point of view. It was agreed that the combined conditions of time&measurement and location&measurement are supported in NTN. It is natural that we need to support all following combination as follows. Otherwise, it will degrade the mobility performance. 
· Combined condition#1: time&condEventA3

· Combined condition#2: time&condEventA5
· Combined condition#3: time&condEventA3&condEventA3

· Combined condition#4: time&condEventA3&condEventA5

· Combined condition#5: time&condEventA5&condEventA5

Proposal 2: For the combined execution condition of time&measurement, all the following condition should be supported.
· Combined condition#1: time&condEventA3

· Combined condition#2: time&condEventA5

· Combined condition#3: time&condEventA3&condEventA3

· Combined condition#4: time&condEventA3&condEventA5

· Combined condition#5: time&condEventA5&condEventA5

Proposal 3: For the combined execution condition of location&measurement, all the following condition should be supported.
· Combined condition#1: location&condEventA3

· Combined condition#2: location&condEventA5

· Combined condition#3: location&condEventA3&condEventA3

· Combined condition#4: location&condEventA3&condEventA5

· Combined condition#5: location&condEventA5&condEventA5
The option of UTC time + duration/timer was agreed. For joint condition of timer-based condition and measurement-based condition, the UE will receive the configuration of UTC time, time duration and measurement-based condition. UE is allowed to perform HO only within the time duration. It seems unnecessary for the UE to evaluate measurement-based condition out of duration. The reason is that CHO will not be triggered even the measurement-based condition is met before the configured UTC time (or at the end of duration). Therefore, to evaluate the measurement-based condition can be restricted in the configured time duration. Namely, UE starts to evaluate the measurement-based condition at the UTC time. And UE stops the evaluation of RRM condition at the end of time duration.
Proposal 4: UE starts to evaluate the RRM condition at the beginning of the time range.

Proposal 5: UE stops evaluating the RRM condition at the end of the time range.

If the RRM condition is not met at the end of time duration, it means the corresponding CHO will not be triggered based on the joint condition. Therefore, UE can release the condition e.g MeasID at the end of time duration. For legacy CHO procedure, CHO configuration is released after e.g successful HO. If HO failure or RLF happens, CHO configuration can be used for failure recovery if UE selects a CHO cell during re-establishment. Therefore, if CHO configuration can be used for failure recovery similar to legacy, UE can continue to keep CHO configuration after the end of time duration. If CHO cannot be used for failure recovery or other purpose, CHO configuration can be released directly.
It was agreed in RAN2 that joint condition of location and RSRP is supported. UE is allowed to perform the CHO procedure after UE enters the configured location. That means UE will not perform CHO if only measurement-based condition is met. Therefore, UE can only evaluate location-based condition upon receiving the joint condition of location-based condition and measurement-based condition. Then, UE starts to evaluate the measurement-based condition after the location-based condition is met.
Proposal 6: UE starts to evaluate location-based condition but does not evaluate measurement-based condition immediately upon receiving the joint condition of location-based condition and measurement-based condition.

Proposal 7: UE starts to evaluate the measurement-based condition after the location condition is met.

Conclusion

In this contribution, the following proposals are given based on the discussion:
Observation 1: If the solution of UTC time + duration is agreed, the definition of event e.g CondEvent T1 should be specified. Besides, a separate section for ‘Conditional reconfiguration evaluation’ different from legacy A3 and A5 event is needed since layer 3 filtering parameter and TTT are not applied to time-based event. 

Observation 2: If the solution of UTC time + timer is applied, the definition of event is not needed. For the combined condition including timer and measurement-based event. The UE just checks whether the timer is running or not when the measurement-based event is satisfied as 5.3.5.13.4. Namely, the section of 5.3.5.13.4 Conditional reconfiguration evaluation can be fully reused. (see Annex)

Observation 3: From complexity point of view, to capture the solution of UTC time + timer is simpler compared to the solution of UTC time + duration. 

Proposal 1: The solution of UTC time + timer should be captured in the RRC specification.
Proposal 2: For the combined execution condition of time&measurement, all the following condition should be supported.
· Combined condition#1: time&condEventA3

· Combined condition#2: time&condEventA5

· Combined condition#3: time&condEventA3&condEventA3

· Combined condition#4: time&condEventA3&condEventA5

· Combined condition#5: time&condEventA5&condEventA5

Proposal 3: For the combined execution condition of location&measurement, all the following condition should be supported.
· Combined condition#1: location&condEventA3

· Combined condition#2: location&condEventA5

· Combined condition#3: location&condEventA3&condEventA3

· Combined condition#4: location&condEventA3&condEventA5

· Combined condition#5: location&condEventA5&condEventA5
Proposal 4: UE starts to evaluate the RRM condition at the beginning of the time range.

Proposal 5: UE stops evaluating the RRM condition at the end of the time range.

Proposal 6: UE starts to evaluate location-based condition but does not evaluate measurement-based condition immediately upon receiving the joint condition of location-based condition and measurement-based condition.

Proposal 7: UE starts to evaluate the measurement-based condition after the location condition is met.
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5.3.5.13.4
Conditional reconfiguration evaluation

The UE shall:

1>
for each condReconfigId within the VarConditionalReconfig:

2>
consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync in the received condRRCReconfig to be applicable cell;

2>
for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond associated to condReconfigId:

3>
if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:

4>
if Txxx is configured;

5> consider the event associated to that measId to be fulfilled while Txxx is running;
4> else 

5> consider the event associated to that measId to be fulfilled;
3>
if the measId for this event associated with the condReconfigId has been modified; 
3>
if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig: or
3>
if Txxx is not running;

4>
consider the event associated to that measId to be not fulfilled;

2>
if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are 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;

NOTE:
Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.
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