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[bookmark: _Ref165266342] Introduction
This contribution addresses the open issues 6, 8-10 listed in [1]. We will analyze these open issues one by one and provide our proposals to make some progress for R17 NR NTN.
Discussion
 Definition of duration for time-based CHO trigger condition
In RAN2#115e [2], the following agreement has been achieved for time-based CHO trigger condition.
1. RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.
Regarding how to express the duration in the agreements, two aspects need to be defined, namely the granularity and the maximum value. For the granularity to the duration, since T1 is represented by UTC time whose granularity is 10 ms based on the current TS 38.331 [3], from our perspective, taking the granulation of duration as also 10 ms is reasonable. 
For the discussion on the maximum value, according to TR 38.821 [4], the below table has been given to evaluate the frequency for the occurrence of HO.
Table 7.3.2.1.4-1: Time to HO for min/max cell diameter and varying UE speed
	Cell Diameter Size (km)
	UE Speed (km/hr)
	Satellite Speed (km/s)
	Time to HO (s)

	50 (lower bound)
	+500
	7.56 (NOTE 1)
	6.49

	
	-500
	
	6.74

	
	+1200
	
	6.33

	
	- 1200
	
	6.92

	
	Neglected
	
	6.61

	1000 (upper bound)
	+500
	
	129.89

	
	-500
	
	134.75

	
	+1200
	
	126.69

	
	- 1200
	
	138.38

	
	Neglected
	
	132.28


Moreover, the time duration [t1, t2] of a candidate cell is the time range that the UE is only allowed to perform CHO on the candidate cell by the NW. Therefore, the maximum value of “Time to HO” in the table can be used as a reference for the maximum value of the duration, i.e., 138.38 sec. Considering the granularity of duration is 10 ms as proposed above, we would suggest the following ASN.1 to express the duration for time-based CHO trigger condition.
		condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                                INTEGER (0..549755813887),     
            duration-r17                                    INTEGER (0..13838)       
        }
The actual value of the duration is the field value * 10 ms.
Proposal 1: For the time-based CHO, the granularity of duration is 10 ms and the maximum value of duration is 138.38 sec.
Proposal 2: The following ASN.1 for the condEventT1 can be taken as a baseline:
condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                                INTEGER (0..549755813887),     
            duration-r17                                    INTEGER (0..13838)       
        }
The actual value of the duration is the field value * 10 ms.
 Joint location-based CHO trigger condition and time-based CHO trigger condition
According to the open issue 8 in [1], RAN2 should discuss whether configuring location-based CHO trigger condition and time-based CHO trigger condition simultaneously is supported. Although related issues were initially discussed at RAN2#114e meeting, RAN2 did not reach a final conclusion. During the offline discussion [AT114-e][104][NTN] [5], a clear majority of companies shared the view that combination of time-based condition and location-based condition is not needed, unless there is a convincing use case with credible justification. 
We also share the majority’s view in this regard. Firstly, we understand the intention of both location-based trigger condition and time-based trigger condition is to reduce the possibility of CHO failure due to inaccuracy of RRM measurement; so configuring either of the two is already sufficient to realize such a goal without the need to introduce further complications of support both of the conditions at the same time. Secondly, all scenarios of handover can be covered by either configuring location plus RRM trigger conditions or configuring time plus RRM trigger conditions. For instance, for the scenario where handover is triggered due to UE movement, such handover can benefit from the combination of location and RRM trigger conditions. By contrast, for the scenario where handover is triggered due to satellite movement, the combination of time and RRM trigger conditions is useful. To this end, to avoid unnecessary signaling overhead, the network does not need to configure location-based CHO trigger condition and time-based CHO trigger condition together.
[bookmark: _Hlk78538192]Proposal 3: RAN2 to confirm that configuring location-based CHO trigger condition and time-based CHO trigger condition simultaneously is not supported.
 UE behaviour at T2
In RAN2#115e [2], RAN2 has agreed that UE is allowed to perform HO only during T1 to T2, when the time-based CHO is configured. However, what remains not clear is how the UE should behave if the HO is still not performed at or after time T2 for the CHO configuration of a candidate target cell. Although there was an initial discussion in [AT115-e][103][NTN] [6], RAN2 unfortunately did not reach a final conclusion (though there was a majority’s view) due to lack of time. 
From our perspective, we are fine with the majority’s view observed in [6] that the UE discards the CHO configuration for a candidate target cell at the associated T2. The reason is that it is not preferable for a candidate target cell to reserve the resources for a long time, especially unreasonable for the cell to keep the resources after T2, with the UE not possibly triggering CHO to that cell anymore. Therefore, the reasonable NW behaviour is to release the resources reserved for a candidate cell after its associated T2, with an aligned behaviour of discarding the corresponding CHO configuration also happening at the UE side. Also, if the UE can directly discard those “outdated” CHO configurations, further standard efforts to discuss whether/how to consider the T2 restriction in the CHO attempt during re-establishment in the failure case can be avoided.
As a summary of the above analyses, we propose that the UE releases the CHO configuration for a candidate target cell at the associated T2.
Proposal 4: UE releases the CHO configuration for a candidate target cell at the associated T2.
 Clarify the combination of CHO trigger conditions 
In order to improve the reliability of CHO, multiple RRM-based trigger conditions for CHO execution can be configured for a single candidate cell. That is, the combination of A3&A5, A3&A3 and A5&A5 can be supported in the current RRC spec. In our view, to ensure the reliability of RRM-based trigger conditions, it is also beneficial to support the combinations #3, #4, #5 relevant to time-based condition and location-based condition listed in open issue 10 [1]. Then the possible combinations of the CHO trigger conditions for NTN are shown as follows:
For time-based condition, the following combinations 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
For location-based condition, the following combinations 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
In addition, based on the current TS 38.331 [3], up to a combination of 2 events (i.e. number of MeasIds in  condExecutionCond) can be configured for each condReconfigId. With time and location-based events further supported, it is observed that this maximum number of 2 events might have become insufficient. Therefore, RAN2 should extend the maximum number of the events for a conditional reconfiguration, in order to support the above combinations.
Proposal 5: The maximum number of the events for a conditional reconfiguration (i.e. maximum number of MeasId) should be extended to 3.
 When to start to evaluate the RRM-based trigger condition
When the time-based condition and RRM-based condition for CHO triggering are configured simultaneously by the NW, some companies think the UE doesn't have to evaluate the RRM-based condition before T1. However, such an operation may lead to the risk that the UE cannot get the measurement reports timely (e.g. missing the measurement gap), and results in further consequence of missing the opportunity to perform CHO  during T1 to T2. So we think that the UE simply follows the legacy operation, i.e., once the measurement related configuration is received, the UE performs the evaluate RRM-based condition when it is able to perform RRM measurement. No other enhancement is needed. Similarly, in case the location-based trigger condition is configured together with RRM-based trigger condition, we do not see the necessity to modify the existing mechanism for when to start measurements and evaluating the RRM-based condition.
Therefore, we have the following proposal.
Proposal 6: No spec impact on when to start RRM measurements and perform RRM-based event evaluation is needed, even if RRM-based trigger event(s) are configured together with time-based event or location-based event for a CHO configuration.
Conclusions
Based on the analysis given above, we have the following proposals:
Proposal 1: For the time-based CHO, the granularity of duration is 10 ms and the maximum value of duration is 138.38 sec.
Proposal 2: The following ASN.1 for the condEventT1 can be taken as a baseline:
condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                                INTEGER (0..549755813887),     
            duration-r17                                    INTEGER (0..13838)       
        }
The actual value of the duration is the field value * 10 ms.
Proposal 3: RAN2 to confirm that configuring location-based CHO trigger condition and time-based CHO trigger condition simultaneously is not supported.
Proposal 4: UE releases the CHO configuration for a candidate target cell at the associated T2.
[bookmark: _Toc502437832]Proposal 5: The maximum number of the events for a conditional reconfiguration (i.e. maximum number of MeasId) should be extended to 3.
[bookmark: _GoBack]Proposal 6: No spec impact on when to start RRM measurements and perform RRM-based event evaluation is needed, even if RRM-based trigger event(s) are configured together with time-based event or location-based event for a CHO configuration.
Reference
[1] R2-2201896 NTN RRC open issues towards RAN2#117 
[2] Report of 3GPP TSG RAN WG2 meeting #115-e, Online
[3] 3GPP TS 38.331, “Radio Resource Control (RRC) protocol specification”
[4] 3GPP TR 38.821, “Solutions for NR to support non-terrestrial networks (NTN)”
[5] R2-2106526 [Offline 104] CHO aspects and service continuity	
[6] R2-2109056 [Offline 103] CHO and NTN -TN mobility aspects 

	
