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Introduction
NTN RRM requirements for mobility were discussed in RAN4#102-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Applicability of IDLE/INACTIVE measurement requirements 
· Scaling of IDLE/INACTIVE measurement period 
· Conditions in paging interruption requirements 
· Measurement time in CHO requirements 
In this paper we will provide our views on the above issues for NTN mobility.
Discussion
Applicability of IDLE/INACTIVE measurement requirements 
	Issue 3-1-4C: Measurement with multiple SMTCs (Item-3: SSBs fully or partially contained SMTC)
Agreement:
· For UE in RRC Connected mode:
· No requirements are expected for SSB outside of SMTC
· For UE in RRC Idle/Inactive mode:
· UE measures SSBs within a UE autonomously time-shifted SMTC based on obtained information from NW, if applicable
· FFS whether and how to define corresponding delay requirement


In IDLE/INACTIVE, UE can autonomously adjust the offset of the SMTC, and in [1] it was agreed that UE measures SSBs within a UE autonomously time-shifted SMTC, and the question is whether and how to define delay requirements. On the other hand, RAN4 has defined delay requirements for IDLE/INACTIVE, so the question is when these requirements apply. It is noted that autonomous SMTC offset adjustment is a default behaviour in IDLE/INACTIVE, and there is no NW enable/disable flag.
In our view, the delay requirements for IDLE/INACTIVE apply at least for GEO because it is rather similar to TN scenario and there is no timing drift due to relative movement between UE and satellite. 
For LEO, we understand the requirements could apply when only one non-serving satellite is to be measured per carrier. We assume in this case UE should try to adjust the SMTC offset to make sure the SSB from that satellite will fall in the shifted SMTC windows. Of course, applying the requirements means UE has to correctly determine the SMTC offset based on the ephemeris of that satellite, and we can discuss in the Perf part the exact conditions (e.g. the accuracy of the ephemeris) where UE is required to do so.
Proposal 1: Delay requirements for IDLE/INACTIVE apply for GEO. Delay requirements for IDLE/INACTIVE apply for LEO provided that only one non-serving satellite is to be measured per carrier.
Proposal 2: Discuss in the Perf part under which conditions UE is required to correctly determine the SMTC offset based on the ephemeris of target satellite.
Conditions in paging interruption requirements 
	Issue 2-1-5-A: Maximum interruption in paging reception
Agreement:
· The maximum interruption in paging reception for NTN cell reselection shall not exceed
· If the target cell belongs to the same satellite as the current one 
· If the target cell is known, TSI-NR + 2*Ttarget_cell_SMTC_period
· If the target cell is unknown, TSI-NR + 5* Ttarget_cell_SMTC_peri
· If the target cell belongs to a different satellite than the current one and the target cell’s satellite is GEO
· If the target cell is known, TSI-NR + 2*Ttarget_cell_SMTC_period
· If the target cell is unknown, TSI-NR + 5* Ttarget_cell_SMTC_period
· If the target cell belongs to a different satellite than the current one and the target cell’s satellite is non-GEO
· TSI-NR + 5* Ttarget_cell_SMTC_period


The agreement on paging interruption requirements in [1] are based on whether the target cell is known or not and whether it is from same or different satellite than the serving cell. However, the condition under which the target cell is considered as known is missing. 
For cell reselection in TN, the target cell must be known because reselection only happens after UE finds a better cell than the current serving cell. For NTN it could happen that the target cell has not been measured before the serving cell stops. In this case, we cannot simply re-use the known cell condition from HO (copied below) that the target cell is considered to be known if it has met the cell identification condition for 5s. Even the target cell has been detectable, UE may have not measured it before reselection. 
	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.4 for inter-frequency handover.


To define the known condition, assuming the target cell is detectable for a long time, the case when UE has not measured it before reselection can happen when the time span between SIB broadcasting cell stop time and the cell stop time is less than Ttrigger, so we propose to define the known condition as in Proposal 3.
[bookmark: _GoBack]Proposal 3: In the paging interruption requirements, the target cell is considered as known if it has been detectable during Tdetect, and the time span between SIB broadcasting cell stop time and the cell stop time is less than Ttrigger. 
Measurement time in CHO requirements 
	Issue 2-2-1: Timeline for NTN CHO
Agreement:
· DCHO_NTN = TRRC + Tevent_DU + Tmeasure + Tinterrupt + TCHO_execution, where
· TRRC is the RRC procedure delay.
· UE starts RRM measurement even before T1 or Distance condition is met
· Tevent_DU:
· the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a measurement condition exists at the measurement reference point.
· Tmeasure:
· For Time-based CHO (in combination with the existing R16 CHO measurement)
· If T1 is earlier than the timing when UE identified target cell met RRM condition, Tmeasure is time from the end of Tevent_DU until the timing when UE identified target cell met RRM condition. 
· Otherwise, Tmeasure is time from the end of Tevent_DU until T1.
· For Location-based CHO (in combination with the existing R16 CHO measurement)
· If distance condition is met earlier than the timing when UE identified target cell met RRM condition, Tmeasure is time from the end of Tevent_DU until the timing when UE identified target cell met RRM condition. 
· Otherwise, Tmeasure is time from the end of Tevent_DU until distance condition is met.


For NTN CHO timeline, Tmeasure is defined as the time from the end of Tevent_DU to the time point when UE identifies the target cell meets RRM condition or when time or location condition is met, whichever is later. However, it does not specify when UE should be able to identify the target cell meets RRM condition.
From the definition of Tmeasure for TN CHO as copied below, it can be seen that the time within which UE should be able to identify the target cell meets RRM condition is defined by re-using the cell identification requirements. For NTN the same principle can be re-used, except one difference that for NTN CHO RRM requirements are defined assuming UE prioritizes measurements of the SMTC window and frequency layer which the target cell belongs to, after the condition for location or time is met. 
	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.
For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2. 
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.


Proposal 4: For NTN CHO, UE should be able to identify the target cell meets the RRM condition within Tidentify after the end of Tevent_DU.
Conclusions
In this paper we provided our views on mobility issues for NTN RRM.
Proposal 1: Delay requirements for IDLE/INACTIVE apply for GEO. Delay requirements for IDLE/INACTIVE apply for LEO provided that only one non-serving satellite is to be measured per carrier.
Proposal 2: Discuss in the Perf part under which conditions UE is required to correctly determine the SMTC offset based on the ephemeris of target satellite.
Proposal 3: In the paging interruption requirements, the target cell is considered as known if it has been detectable during Tdetect, and the time span between SIB broadcasting cell stop time and the cell stop time is less than Ttrigger. 
Proposal 4: For NTN CHO, UE should be able to identify the target cell meets the RRM condition within Tidentify after the end of Tevent_DU.
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