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1 Introduction
Although conditional handover (CHO) is preferred for NTN mobility, measurement-based handover is not entirely excluded in NTN.  In the RAN2#112-e meeting, the general consensus from the agreements on the measurement framework for mobility is that existing measurement criteria and events can be used in NTN.  
RAN2#112-e  NTN Mobility Agreements
· Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)
· 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. 
· NTN specific CHO execution condition can be further discussed.
· 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.
· Legacy SSB periods (as in TN) shall be supported in NTN

The signal measurement framework for TN CHO in R16 was used as a baseline for NTN mobility enhancements.  Location and timing based CHO with signal measurement event were introduced in Rel-17 to ensure handover reliability in NTN.  Discussions on CHO enhancements were discussed in previous RAN WG2 meetings.  As agreed in the RAN2#113-e meeting, A4 event can be used with other events (location and time) in CHO.

RAN2#113-e   NTN CHO Agreements
· Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.

RAN2#114-e   NTN CHO Agreements
· For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.
· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS.


2 Discussion
In this document, we provide our views on supporting the legacy handover and conditional handover using signal measurement events in NTN where UEs with different antenna types may report a different cell signal strength (i.e.: when the antenna type is not calibrated for the satellite type in the new cell).
There is a noticeable difference in RSRP between the cell centre and the cell edge in TN.  In NTN, the difference in signal strength in a near-far-effect is relatively small [1].   This effect poses challenges for a measurement-based handover.  Although a measurement-based handover may not be preferred, it is not excluded in NTN. 
UEs may report different signal strength measurements due to the potential for differences in the UE antenna gain. For example, some measurement events may not be triggered for UEs with a high antenna gain due to the small deviation of the received signal measurements in NTN.  As such, high gain antenna UEs may not meet the criteria to initiate handover.  Therefore, legacy handover procedures which account for the UE antenna gain difference in NTN should be considered for further study.
CHO is executed by the UE when one or more handover conditions are met.  In previous RAN WG2 meetings,  the agreements were to use RSRP triggers with time or location event.  Thus, a time-based or location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) [2].  
CondEvent A3:	Conditional reconfiguration candidate becomes amount of offset better than 
PCell/PSCell [3]
CondEvent A4: Conditional reconfiguration candidate becomes better than absolute threshold [3]
CondEvent A5:	PCell becomes worse than absolute threshold1 AND conditional reconfiguration 
candidate becomes better than another absolute threshold2 [3]
The above conditional signal measurement events may not, or always, be triggered due to the differences in the UE antenna types.  CondEvent A4 is a threshold of the minimum required signal quality of the candidate cell.  UEs with high antenna gain may meet the CondEvent A4 criteria irrespective of the UE location in the cell.  Similarly, one of the criteria of CondEvent A5 is that PCell becomes worse than a defined threshold, and this threshold may not be met in cell edge condition.  Therefore, the effect of an antenna gain difference in CHO may need further study.   

3 Conclusion
Observation 1: Measurement-based only handover is not excluded in NTN.  
Observation 2: The trigger conditions of CHO in NTN are a combination of time/location-based event and a measurement-based trigger event (CHO events A3/A4/A5). 
Observation 3: UEs with different antenna types may report different signal strength.
Proposal 1: The effect of an antenna gain difference in CHO and legacy handover procedure may need further study.
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