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Introduction
This paper will give our views on the following aspects. 
· Higher priority search  
· Timeline for CHO 
· Measurement prioritization during CHO
Discussion
2.1 Higher priority search 
	Tentative agreement:
· The current T_higher_priority_search can be modified as (K * M_layers) seconds for NTN UE requirement. And E-UTRAN carrier won’t be included in the definition of M_layers.
· For GEO,
· Option 1: K 60 and M_layers = N_layers (same as the current requirement)
· Option 2: Modify K (< 60) and/or M_layers (< N_layers)
· Option 2a: Fixed value
· Option 2b: Based on system information (e.g. reference location, remain service time) and UE assist information (e.g. UE location), K and M_layers can be differently determined.
· For LEO,
· Option 1: K 60 and M_layers = N_layers (same as the current requirement)
· Option 2: Modify K (< 60) and/or M_layers (< N_layers)
· Option 2a: Fixed value
· Option 2b: Based on system information (e.g. reference location, remain service time) and UE assist information (e.g. UE location), K and M_layers can be differently determined.
· (Note) It should be also addressed how the requirement applies if UE can’t know whether target measurement cells are TN, GEO, LEO earth moving, or LEO earth fixed.


One open issue is whether to optimize the measurement period for higher priority cell search. Considering the limited service time, shorter period requirements are proposed. The higher priority cell search is to reselect a more suitable cell while the signal level from current cell is still good for UE to camp on. Thus, it is not necessary to optimize higher priority measurement period. Besides, it is difficult to evaluate the remaining service time, which is related to cell type, UE location, and other system information as mentioned above. And the information of target cell type may not available for UE.  
Proposal 1: The current measurement period for higher priority cell search could be reused for NTN.
2.2 Timeline for CHO
	Issue 2-2-1: Timeline for NTN CHO
Tentative agreement:
· The timeline for NTN CHO is defined as the time between the end of the last TTI containing the RRC command and the start the transmission of the new uplink PRACH, which can be expressed as follows: 
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution, where
· TRRC is the RRC procedure delay.
· TEvent_DU is the delay uncertainty which is the time from either when the UE successfully decodes a conditional handover command or T1, whichever comes second until a condition exists at the measurement reference point which will trigger the conditional handover. 
· Tmeasure is the measurements time delay, and the exact definition is
· Option 1: the time from the end of TEvent_DU until UE executes a handover to a target cell and interruption starts.
· Option 2: time uncertainty between RSRP trigger event and T1/T2 for time-based CHO or between RSRP trigger event and location event trigger for location-based CHO
· Option 3: for time-based CHO, Ttime is added to DCHO: Ttime is the delay between UE successfully decodes the command until T1 which is configured by the network; only after T1 does the UE monitors the event triggering CHO. If T1 is before RRC decoding completion, Ttime = 0.
· Other options are not precluded.
· FFS whether the timing differences between serving and target cells are included in Tmeasure
· TCHO_execution is the UE execution preparation time for conditional handover. 
· Tinterrupt is the time between when the UE starts to execute the conditional handover to the target cell and the time the UE starts transmission of the new PRACH. FFS on whether to add an additional delay due to system information reading from a target cell when UE does not have a valid target’s cell information by the time when UE transmits PRACH toward the target cell, which will be determined when RAN2 response LS is received.


The timeline for legacy CHO is agreed to be used for NTN while only the definition of Tmeasure needs further study. Since the CHO will be triggered at the end of TEvent_DU, we assume that UE shall start neighbouring cell measurements at that moment. Therefore, the time uncertainty in option 2 should not be included. Ttime in option 3 is to consider time delay for T1. We think T1 should also be considered as the condition to trigger measurement. In summary, option 1 is supported. And the argument for Tmeasure is due to different understanding on the condition to trigger handover. If option 1 cannot be agreed, it is better to clarify the conditions at the end of TEvent_DU firstly. 
Proposal 2: Support option 1, Tmeasure is the time from the end of TEvent_DU until UE executes a handover to a target cell and interruption starts.
	· For time-based CHO (in combination with the existing R16 CHO measurement):
· CHO shall not be carried out before T1. Here, T1 is defined by RAN2 and represents the earliest point in time when the UE can perform CHO to the candidate target cell.
· CHO shall not be carried out after T2. Here, T2 is defined by RAN2 and represents the end of the time window.
· Exact position of T1 in time is FFS
· FFS on If ‘T2-T1’ is less than ‘Tmeasure + Tinterrupt + TCHO_execution’, the requirement is not applied.
· Needs RAN2 confirmation on whether UE should complete the CHO during [T1, T2].


For timer-based CHO, the time event could be triggered after T1, and the new PRACH should be transmitted to the associated cell before T2 based on RAN2 agreement. The additional restriction in FFS sub-bullet is acceptable for us. But network cannot guarantee that UE can always complete the CHO during [T1, T2]. RAN4 should clarify that the CHO requirements are only applicable when the Tmeasure + Tinterrupt + TCHO_execution > [T2-T1] is met.
Proposal 3: From RAN4 perspective, the timer-based CHO delay requirements are only applicable when Tmeasure + Tinterrupt + TCHO_execution > [T2-T1].
	RAN2 agreement: 
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.
The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.
RAN2 tentative agreements:
· For location-based CHO (in combination with the existing R16 CHO measurement):
· FFS: CHO shall not be carried out when condEvent L4 is not met.
· (Note) condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2


For location-based CHO, the only difference compared with legacy CHO is the condition. Based on RAN2 agreements, it is obvious that the CHO execution is triggered when “condEvent L4” is met. The legacy condition should be replaced with “condEvent L4” and the other delay components could be reused without any additional restriction. 
Proposal 4: For location-based CHO, CHO shall only be carried out when “condEvent L4” is met and requirements can be reused by replacing legacy condition with “condEvent L4”. 
2.3 Measurement prioritization during CHO
	Issue 2-2-3: Measurement Prioritization during CHO
Tentative agreement:
The following three options will be further discussed in RAN4#102 e-meeting.
· Option 1: (CATT, OPPO)
· Measurement prioritization during CHO depends on NW implementation, i.e. no enhancement.
· Option 2: (Ericsson)
· When UE is configured with C (location and RRM) or D (time and RRM) for CHO, UE only:
· measures the SMTC window which the target cell belongs to
· measures frequency layer which the target cell belongs to
· If the condition for location or time is met,
· condition may be a time or location (e.g. T1 or location) configured by NW.
· condition may be T2-T1< 2 * SMTC periodicity
· (Note) T1 or location thread signaled by network may leave long time till serving cell expire time, in these cases, priority is not very urgent.
· Option 3: (HW)
· When UE is configured with C (location and RRM) or D (time and RRM) for CHO, UE only measures the SMTC window which the target cell belongs to, if the condition for location or time is met.


Option 2 enables UE to focus on the cells satisfying location/time-based condition. It is kind of an optimization and can be left for implementation. No enhancement is defined. Option 3 is consistent with the principle for CHO, where the measurements for target cells could only be performed only when the condition is met. We can support option 1 and option 3. 
Proposal 5: Measurement prioritization during CHO is not considered and UE can only measure target cells when the condition is met. 

Conclusion
In this contribution, we provide our considerations on the mobility requirements for NTN and the following proposals. 
Proposal 1: The current measurement period for higher priority cell search could be reused for NTN.
Proposal 2: Support option 1, Tmeasure is the time from the end of TEvent_DU until UE executes a handover to a target cell and interruption starts.
Proposal 3: From RAN4 perspective, the timer-based CHO delay requirements are only applicable when Tmeasure + Tinterrupt + TCHO_execution > [T2-T1].
Proposal 4: For location-based CHO, CHO shall only be carried out when “condEvent L4” is met and requirements can be reused by replacing legacy condition with “condEvent L4”. 
Proposal 5: Measurement prioritization during CHO is not considered and UE can only measure target cells when the condition is met. 
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