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1. Introduction
The following shows the agreement associated with CHO in the previous RAN2 meeting [1]. 
RAN2#112e

Agreements

1. Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)

2. The CHO can be used in NTN for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline for NTN CHO. 

3.
NTN specific CHO execution condition can be further discussed.

4.
The existing measurement framework (e.g. measurement configuration, execution and reporting) is the baseline, and all the existing measurement criteria and event can be used in NTN. Support for new measurement is not excluded.

5.
Legacy SSB periods (as in TN) shall be supported in NTN

Agreements via email - offline 105:

1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.

2. DAPS HO for NTN is de-prioritized in this release.

3. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.

4. The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.
RAN2#113
Agreements:

1. Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.
RAN2#113bis
Agreements:

1.
Timing information in CHO execution triggering for NTN describes the time after which the UE is allowed to execute CHO to the candidate target cell.

2.
Working assumption: the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers. This can be revised and a solution based on UTC/system frame number can be considered if problems are found (e.g. if the timer lacks accuracy due to RTT in NTN).

3.
The location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). FFS what the reference location of the cell is (e.g cell center or other) and how this is provided to the UE

This contribution aims to discuss how to describe time-based condition and location-based condition.
2. Discussion
Time/timer-based condition

We have the working assumption that the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers. The timer-based option is extensively used in the RRC specification. In addition, it can save the signalling from signalling overhead point of view comparing to UTC time-based solution. Therefore, RAN2 can confirm this working assumption.

Proposal 1: RAN2 confirms that the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers.
In the CHO, CondEvent A3 and CondEvent A5 are designed for CHO execution condition as follows. 
· CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;

· CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
· CondEvent A3& CondEvent A5
It was agreed in last RAN2 meeting that A4 can be supported as trigger condition for CHO in NTN system. Furthermore, RAN2 agreed that timer-based condition, in combination with the existing R16 CHO measurement-based event, should be supported for both moving cell and fixed cell scenario. It is natural that timer-based condition together with A4 condition also can configured to UE.

Proposal 2: Timer-based condition, in combination with one of CondEvent A3, CondEvent A4, CondEvent A5, CondEvent A3& CondEvent A5 can be supported in CHO execution condition as follows.
· Execution Condition#1: Timer-based condition and CondEvent A3;

· Execution Condition#2: Timer-based condition and CondEvent A4;

· Execution Condition#3: Timer-based condition and CondEvent A5;
· Execution Condition#4: Timer-based condition and CondEvent A3& CondEvent A5.
It was agreed in the last meeting that timing information in CHO execution triggering for NTN describes the time after which the UE is allowed to execute CHO to the candidate target cell. From combined condition point of view, the following lists the potential options.
Option1: One timer and one measurement-based condition e.g. CondEvent A3
· In the legacy specification, TTT will be configured for measurement-based condition. The condition can be considered as ‘fulfilled’ only if the entering condition of the event e.g CondEvent A3 is met within TTT. When the timer expires, UE determine whether the entry condition of the measurement-based condition can be met during TTT (if configured).
· This timer can be used to describe the agreed time after which the UE is allowed to execute CHO to the candidate target cell
Option2: Time range and one measurement-based condition e.g. CondEvent A3
· In this option, UE will receive the configuration of time rang and on measurement-based condition. UE evaluates whether the measurement-based condition is met within TTT or not in the configured time range.
In the option1, UE only determines whether the measurement-based condition is met or not at the time point of the timer expiry. If the measurement-based condition is not met at the time point of the timer expiry, the combined condition will not ever be met because the timer will not be restarted. According to the option1, the option2 is more robustness because UE can evaluate the measurement-based condition in the configured time range.
How to describe the time range? The absolute time is not suitable from signalling overhead point of view. Two timers can be configured to describe the time range. The first timer is used to set the starting time, which can be the agreed time after which the UE is allowed to execute CHO to the candidate target cell. The second timer is used to set the length of time range. Specifically, When UE receives the execution condition, UE starts the first timer. UE starts the second timers once the first timer expires. UE evaluates whether the measurement-based condition is met or not when the first timer expires and the second timer is running.

Proposal 3: Timer-based condition can be ‘time range’. UE evaluates whether the measurement-based condition is met or not in the time range. 
Proposal 4: Two timers can be used to describe ‘time range’. UE evaluates whether the measurement-based condition is met or not when the first timer expires and the second timer is running. Namely, the first timer is the agreed time after which the UE is allowed to execute CHO to the candidate target cell.
Location-based condition

It was agreed in RAN2 that location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. In addition, A4 is supported as trigger condition for CHO in NTN system. Therefore, we have the similar proposal as the time-based condition. 
Proposal 5: Location-based condition, in combination with one of CondEvent A3, CondEvent A4, CondEvent A5, CondEvent A3& CondEvent A5 can be supported in CHO execution condition as follows.

· Execution Condition#A: Location-based condition and CondEvent A3;

· Execution Condition#B: Location-based condition and CondEvent A4;

· Execution Condition#C: Location-based condition and CondEvent A5;
· Execution Condition#D: Location-based condition and CondEvent A3& CondEvent A5.
Like timer-based condition, how to describe location-based condition should be discussed. According to the previous discussion, the location triggering condition can be expressed as distance between the UE and the reference location of the cell (serving cell or the target cell). The following list the potential options for location-based condition.

Option 1(A3-like): Distance between UE and source becomes amount of offset greater than conditional reconfiguration candidate;

Option 2(A4-like): Distance between UE and conditional reconfiguration candidate becomes offset less than threshold;

Option 3 (A5-like): Distance between UE and source is greater than one threshold1 and/or distance between UE and conditional reconfiguration candidate is less than one threshold2.

Proposal 6: RAN2 needs to discuss which description can be used as follows.

· Option 1(A3-like): Distance between UE and source becomes amount of offset greater than conditional reconfiguration candidate;

· Option 2(A4-like): Distance between UE and conditional reconfiguration candidate becomes offset less than threshold;

· Option 3 (A5-like): Distance between UE and source is greater than one threshold1 and/or distance between UE and conditional reconfiguration candidate is less than one threshold2.

Conclusion

In this contribution, the following proposals are given based on the discussion:
Proposal 1: RAN2 confirms that the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers.

Proposal 2: Timer-based condition, in combination with one of CondEvent A3, CondEvent A4, CondEvent A5, CondEvent A3& CondEvent A5 can be supported in CHO execution condition as follows.

· Execution Condition#1: Timer-based condition and CondEvent A3;

· Execution Condition#2: Timer-based condition and CondEvent A4;

· Execution Condition#3: Timer-based condition and CondEvent A5;
· Execution Condition#4: Timer-based condition and CondEvent A3& CondEvent A5.
Proposal 3: Timer-based condition can be ‘time range’. UE evaluates whether the measurement-based condition is met or not in the time range. 

Proposal 4: Two timers can be used to describe ‘time range’. UE evaluates whether the measurement-based condition is met or not when the first timer expires and the second timer is running. Namely, the first timer is the agreed time after which the UE is allowed to execute CHO to the candidate target cell.
Proposal 5: Location-based condition, in combination with one of CondEvent A3, CondEvent A4, CondEvent A5, CondEvent A3& CondEvent A5 can be supported in CHO execution condition as follows.

· Execution Condition#A: Location-based condition and CondEvent A3;

· Execution Condition#B: Location-based condition and CondEvent A4;

· Execution Condition#C: Location-based condition and CondEvent A5;
Execution Condition#D: Location-based condition and CondEvent A3& CondEvent A5.
Proposal 6: RAN2 needs to discuss which description can be used as follows.

· Option 1(A3-like): Distance between UE and source becomes amount of offset greater than conditional reconfiguration candidate;

· Option 2(A4-like): Distance between UE and conditional reconfiguration candidate becomes offset less than threshold;

· Option 3 (A5-like): Distance between UE and source is greater than one threshold1 and/or distance between UE and conditional reconfiguration candidate is less than one threshold2.
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