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1 Introduction
In last RAN4#110 meeting, discussion on RRM requirements for NTN-TN and NTN-NTN mobility and service continuity enhancements was conducted and a way forward was agreed in [1]. In this contribution, we provide our further consideration of the remaining open issues based on the progress in last meeting.
2 Discussion
	[bookmark: _Hlk147849822]Issue 4-1: TN to NTN cell reselection
[bookmark: _Hlk151026905]Agreement: (ad-hoc agreement)
· Requirement applicability
· Only inter-frequency cell reselection from TN to NTN only in FR1-NTN
· Timer-based measurement triggering parts not applicable for cell reselection from TN to NTN
· The requirements apply provided that UE has valid SIB19
· UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.
Online Agreement: 
· Measurement requirements on inter-frequency cell reselection from NR TN to NTN
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN +  + T_GNSS if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· T_GNSS is TTFF (Time To First Fix) of which value is left undefined in RRM spec. If UE GNSS has been switched ON, T_GNSS can be assumed zero.
· The note below is to be implemented in RRM requirement spec: 
· the above requirement does not assume UE always performs NTN cell detection/measurement as well as TN cells.
· Implement the requirements for TN-to-NTN cell reselection in IDLE mode in a new subclause under clause 4.2.
· FFS how to implement in CR the impact to the TN-to-TN requirement under this scenario in the maintenance phase.
Updated agreement on top of adhoc agreement:
· The requirements apply provided that network provides SIB19. UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.


In last RAN4 meeting, it was agreed that timer-based measurement triggering parts are not applicable for cell reselection from TN to NTN. For cell reselection from TN to NTN scenario, RAN2 reached the following agreements in #124 meeting:
	Agreements:
1.	SIB19 can be broadcast in TN cells to provide satellite assistance information for NTN neighbour cells (e.g., ntn-NeighCellConfigList-r17).
2.	SIB19 is not an essential SIB when provided in a TN serving cell, i.e. UE does not consider the TN serving cell as barred if it fails to acquire SIB19 (no spec impact)
3.	UE in RRC_IDLE/INACTIVE is not required to ensure having a valid version of SIB19 in a TN serving cell (no spec impact)
4.	The exact time of reacquiring SIB19 for UE in RRC_IDLE/INACTIVE in TN serving cell is up to UE implementation (no spec impact)


Based on the agreements, we can see that the SIB19 only provide information for NTN neighbour cells when be broadcasted in TN cells. The parameters for both timer-based and location-based configuration are not included in the SIB19. In this way, the location-based measurement triggering parts are not applicable for cell reselection from TN to NTN, neither.
Proposal 1: Location-based measurement triggering parts are not applicable for cell reselection from TN to NTN
	Issue 4-2: NTN to TN cell reselection
Agreement: (ad-hoc agreement)
· Requirement applicability
· Only inter-frequency cell reselection from NTN in FR1-NTN to TN
· FFS inter-RAT cell resection
· Measurement requirements on cell reselection from NTN to NR TN (inter-frequency)
· Remove HST components.
· Remove HST components if inter-RAT considered in Rel-18 

Online Agreement: 
· Measurement requirements on cell reselection from NTN to NR TN (inter-frequency intra-RAT)
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN +   if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_HST is the number of NR TN inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m, the UE is allowed to not perform measurements on the TN frequency in the corresponding area.
· Measurement requirements on cell reselection from NTN to LTE TN (inter-RAT)
· NEUTRA_carrier * Tdetect/measure/evaluate,EUTRAN
· The parameter NEUTRA_carrier_HST is the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter NEUTRA_carrier is the number of EUTRA TN carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m, the UE is allowed to not perform measurements on the TN frequency in the corresponding area.


Based on the online agreements achieved in last meet, it was agreed to introduce requirements for inter-RAT cell reselection from NR NTN to LTE TN. Basically, we are in favour of this agreement. Due to the limited time in last meeting, the agreements are not very precise. In this meeting, we propose to clarify the related agreements.
Proposal 2: Clarify that the requirements for NR NTN to LTE TN inter-RAT cell re-selection is defined as NEUTRA_carrier * Tdetect/measure/evaluate,EUTRAN, where
· The parameter NEUTRA_carrier is the number of configured E-UTRA carriers indicated in the neighbour frequency list by serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· Tdetect/measure/evaluate,EUTRAN is the inter-RAT E-UTRAN TN cell re-selection requirement defined in Table 4.2.2.5-1 in TS 38.133
Besides the basic measurement requirements on cell reselection for NTN to TN and TN to NTN cell reselection. We think it is also needed to consider the maximum paging interruption requirements for both cases. For inter-frequency cell reselection from NR TN to NTN, the existing requirements introduced in section 4.2C.2.5 could be reused. For NTN to NR TN inter-frequency cell reselection and NTN to LTE TN inter-RAT cell reselection, we think the maximum paging interruption requirement for TN inter-frequency and inter-RAT cell re-selection defined in section 4.2.2.6 could be reused.
Proposal 3: It is proposed to define maximum paging interruption requirement for NR NTN to LTE TN inter-RAT cell re-selection.
	Issue 5-2-S1: (‘Soft’ Satellite switch) RAN2 LS on soft satellite switch
Agreement: (ad-hoc agreement – details for LS reply is separately discussed/approved, ledy by Apple)
· It is feasible that a soft satellite switch capable UE can perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously under the following conditions.
· Only if SSBs from the two satellites are spaced apart from each other at least by [1 OFDM symbol] in the time domain at UE Rx side.
· [If the UE not capable of parallelMeasurementWithoutRestriction-r17 then scheduling restriction shall be expected within the duration from Tstart to Tservice.]
Agreement: 
Further discuss on the solutions of alleviating the scheduling restriction problem can be further discussed in maintenance phase. 


As captured in the WF [1], RAN4 reached agreement that scheduling restriction is expected in the source NGSO satellite when a soft satellite switch capable UE performing downlink synchronization with the target NGSO satellite for the case the UE is not capable of other capability. Due to the limited time, there was no opportunity for further discussion on the scheduling restriction requirement. 
Handover is the procedure that UE performed in RRC_CONNECTED mode. Based on R17 NTN outcome, in RRC_CONNECTED mode, NW provides SMTC configuration for each neighbour cell with different offset value taking different transmission delay into account. The target satellite in the soft satellite switching can be regarded as an intra-frequency neighbour cell in our perspective. So, we think NW could have the prior information to make sure the target SSB fall inside the SMTC window when the configure UE performing soft satellite switching.
Observation 1: It is under NW control the target SSB fall inside the SMTC window when the configure UE performing soft satellite switching.
Based on the above observation, we think the scheduling restrictions defined in clause 9.2C.5.3 of 38.133 could apply when UE performs downlink synchronization with the target satellite during soft satellite switch. 
Proposal 4: The scheduling restrictions defined in clause 9.2C.5.3 of 38.133 apply when UE performs downlink synchronization with the target satellite during soft satellite switch.
3 Conclusion
Proposal 1: Location-based measurement triggering parts are not applicable for cell reselection from TN to NTN
Proposal 2: Clarify that the requirements for NR NTN to LTE TN inter-RAT cell re-selection is defined as NEUTRA_carrier * Tdetect/measure/evaluate,EUTRAN, where
· The parameter NEUTRA_carrier is the number of configured E-UTRA carriers indicated in the neighbour frequency list by serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· Tdetect/measure/evaluate,EUTRAN is the inter-RAT E-UTRAN TN cell re-selection requirement defined in Table 4.2.2.5-1 in TS 38.133
Proposal 3: It is proposed to define maximum paging interruption requirement for NR NTN to LTE TN inter-RAT cell re-selection.
Observation 1: It is under NW control the target SSB fall inside the SMTC window when the configure UE performing soft satellite switching.
Proposal 4: The scheduling restrictions defined in clause 9.2C.5.3 of 38.133 apply when UE performs downlink synchronization with the target satellite during soft satellite switch.
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