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1	Introduction
In RAN4# 101-e a WF on NTN RRM measurement requirements was approved [1]. In this contribution we develop topics on mobility requirements which were agreed to continue study in RRM measurement part in the WF.
2	Discussion
2.1 Cell selection and reselection

	Issue 2-1: Cell selection and reselection
Issue 2-1-1: S/R criteria on Cell reselection
Agreements:
The existing cell reselection delay requirement based on the existing S/R criteria can be reused. FFS on whether/how much relaxation on cell reselection margin is needed.




Proposal 1: The relaxation on cell reselection margin was referred to rangeToBestCell or ‘the cell is at least 3dB better ranked in FR1 or 4.5dB better ranked in FR2.’ in reselection requirements. Regarding this particular margin, we are open to discuss the necessity of updating 3dB. 
When it comes to time-assisted reselection, a potential problem could happen. It is known that the objective of the margin is to avoid the ping-pong effect induced by power accuracy uncertainty between the intra-frequency cell and the serving cell. Time-assisted reselection, on the other hand, differs from power-based reselection in two significant ways: 1: time to complete measurement can be very time-bound, ping-pong effect may occur rarely. 2: time to start measurement is unlimited, ping-pong effect may happen still. The two possibilities in time-assisted reselection also influence the criteria of  measurement relaxation.
Proposal 2: We recommend divide cell reselection margin, if applicable, into different categories: legacy reselection( power-based reselection), time-assisted reselection and location-assisted reselection. The requirements on reselection margin in difference cases may be different. 

2.2 CHO



	Issue 2-2-1: Timeline for NTN CHO
Conclusion:
More RAN2 progress is needed.
· Option 1: (Xiaomi)
· The timeline for NTN CHO should be defined the time between the end of the last TTI containing the RRC command and the end of the reception of the new PRACH.
· Option 2: (LGE)
· Reuse existing CHO requirement for NTN CHO, and ‘the additional delay for TTT for location event can be expected’ could be added for [location and RRM] based CHO.
· Option 3: (Intel)
· For timer-based CHO, the delay uncertainty between HO command and PRACH occasion consists of the timer value and the time offset between serving and neighbour cell SSBs.
· Option 4: (Ericsson)
· For Time/timer-based:
· Time/timer-based+ RSRP CHO shall specify the time [t2] -[t1] or timer. An example of the total delay requirements for the timer-based CHO is shown as below which can reflect that UE shall perform CHO operation before [t2]: 
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· Where, TEvent_DU + Tmeasure <[t2] -[t1] or [Ttimer]
· The objective of the example is to highlight how evaluation of CHO configurations is treated separately by the UE. Terminology of [t2] -[t1] and [Ttimer] can be updated based on RAN2 further progress.
· For location-based:
· Define [tposition_in] is the time when UE location becomes further than threshold and UE can perform CHO to the candidate target cell, [tposition_out ] is the time when UE location becomes smaller/lower than threshold after [tposition_in] passes by.
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· Where, Tinterrupt + TCHO_execution < [tposition_out ] - [tposition_in]
· Here, introduction of [tposition_in] and [tposition_out ] is to secure HO procedure doesn’t miss the target cell in case that target cell position is further than threshold within limited time.
· Option 5:
· Others are not precluded




It is agreed in RAN2, only location based or only time-based CHO is not supported. In other words, in R17 NTN joint configuration of location and RSRP triggered CHO or joint time and RSRP triggered CHO is supported.  The time trigger was discussed at the RAN2#114 meeting where it was decided to support a time window, defined by t1 and t2, for each candidate target cell as according to the agreement below.
	CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.



Where, 
· [bookmark: _Hlk76978366][t1] represents the earliest point in time when the UE can perform CHO to the candidate target cell. 
· [bookmark: _Toc79084852][t2] represents the end of the time window, i.e. the latest point in time when the UE shall perform CHO to the candidate target cell. The UE needs to perform CHO to the candidate target cell at [t2].
To our understanding, time/timer and RSRP in CHO configurations shall be evaluated separately by the UE. However, the two major concerns are: 1. no definition of when to complete CHO; 2. Interpretation of  ‘perform CHO’ is vague.  
In last meeting, we ignored the above concerns. In fact, RAN2 indicated that CHO can start at any time between [t1] and [t2] given other conditions(e.g. CondEventA3/A4/A5)  are fulfilled. In this regard, waiting timing for CondEventA3/A4/A5 shall not belong to CHO itself, therefore the start point of performing CHO shall be the time when UE starts to execute the conditional handover to the target cell. In other words, it implies the delay: TRRC + TEvent_DU + Tmeasure + TCHO_execution shall be ended between [t1] and [t2].
Proposal 3: From specification point of view, if [t1] and [t2] is defined and applicable, TRRC + TEvent_DU + Tmeasure + TCHO_execution shall be ended between [t1] and [t2].
Where, 
· [t1] represents the earliest point in time when the UE can perform CHO to the candidate target cell. 
· [t2] represents the end of the time window, i.e. the latest point in time when the UE shall perform CHO to the candidate target cell. The UE needs to perform CHO to the candidate target cell at [t2].

DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover.
· The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.
· TCHO_execution is the UE execution preparation time for conditional handover, and starts after UE realizes the condition of CHO is met and identity of the target cell is determined
· The interruption time 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.
Where, interruption time can be later than t1 or t2;  TCHO_execution is the UE execution preparation time in which UE still keep connection to serving cell. 




Location related issue in CHO:
For location-based CHO, the condition of UE location is distances between UE and the serving cell or the target cells comparing with a threshold. Location and RSRP CHO configurations will be evaluated separately by the UE. Consequently, if the condition (UE location becomes further than threshold; AND CondEventA3/A4/A5) is fulfilled in the first CHO configuration, then the UE performs CHO to the candidate target cell.
Proposal 4: When additional requirements (e.g. CondEventA3/A4/A5) are met, the trigger based on location essentially only signals when CHO ‘can’ begin. In other words, once the UE location exceeds the threshold, if no more restrictions, the practical HO executing time may be severely later after UE location meets the threshold. In this manner, we prefer to specify a restriction on delay (e.g. a fixed x ms) to limit the time to ‘perform HO (i.e. start Tinterrupt)’ in RRM, instead of vague wording: ‘UE location becomes further than threshold’.



	Issue 2-2-2: Measurement Prioritization during CHO
Agreements:
· Option 1: (Huawei, Qualcomm)
· When UE is configured with C (location and RRM) or D (time and RRM) for CHO, consider prioritization measurement on the SMTC window which the target cell belongs to, if the condition for location or time is met.
· Option 2: (Huawei, Ericsson, LGE, THALES, CMCC)
· NW implementation



Proposal 5: We understand the reason of  the prioritization measurements. Naturally, NW may optimise the configurations, for example, by limiting the number of target cells or using frequent SMTCs. But we lean toward studying if more items can be in prioritization measurements number of SMTC. We are open to this issue if specifying something into requirements is necessary.  
Proposal 6: The issue is relevant to Issue ‘Measurement relaxation’ in clause 6.13.5.5 ‘Measurement requirements for NTN’, we can consider to study them together.
Regarding inter-frequency measurements, network may choose a smaller number of cell than intra-frequency measurements rationally. The number of cells or satellites is relevant to number of measurement gap which significantly impacts the network’s scheduling capabilities. 
Proposal 7:  If prioritization measurement is applicable, it’s rational to consider prioritization of MG also besides of SMTC. Strategies of prioritization of MG and SMTC may be same or different.

3	Summary
Proposal 1: The relaxation on cell reselection margin was referred to rangeToBestCell or ‘the cell is at least 3dB better ranked in FR1 or 4.5dB better ranked in FR2.’ in reselection requirements. Regarding this particular margin, we are open to discuss the necessity of updating 3dB. 
Proposal 2: We recommend divide cell reselection margin, if applicable, into different categories: legacy reselection( power-based reselection), time-assisted reselection and location-assisted reselection. The requirements on reselection margin in difference cases may be different. 
Proposal 3: From specification point of view, if [t1] and [t2] is defined and applicable, TRRC + TEvent_DU + Tmeasure + TCHO_execution shall be ended between [t1] and [t2].
Where, 
· [t1] represents the earliest point in time when the UE can perform CHO to the candidate target cell. 
· [t2] represents the end of the time window, i.e. the latest point in time when the UE shall perform CHO to the candidate target cell. The UE needs to perform CHO to the candidate target cell at [t2].
Proposal 4: When additional requirements (e.g. CondEventA3/A4/A5) are met, the trigger based on location essentially only signals when CHO ‘can’ begin. In other words, once the UE location exceeds the threshold, if no more restrictions, the practical HO executing time may be severely later after UE location meets the threshold. In this manner, we prefer to specify a restriction on delay (e.g. a fixed x ms) to limit the time to ‘perform HO (i.e. start Tinterrupt)’ in RRM, instead of vague wording: ‘UE location becomes further than threshold’.
Proposal 5: We understand the reason of  the prioritization measurements. Naturally, NW may optimise the configurations, for example, by limiting the number of target cells or using frequent SMTCs. But we lean toward studying if more items can be in prioritization measurements number of SMTC. We are open to this issue if specifying something into requirements is necessary.  
Proposal 6: The issue is relevant to Issue ‘Measurement relaxation’ in clause 6.13.5.5 ‘Measurement requirements for NTN’, we can consider to study them together.
Proposal 7:  If prioritization measurement is applicable, it’s rational to consider prioritization of MG also besides of SMTC. Strategies of prioritization of MG and SMTC may be same or different.
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