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1. Introduction
Based on the WF of last meeting [1], two left issues about ‘soft satellite switch’ need to be further discussed in the maintenance phase.  In this contribution, we provide our views.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Issue 5-2-S1: (‘Soft’ Satellite switch) RAN2 LS on soft satellite switch
Agreement: 
· Further discuss on the solutions of alleviating the scheduling restriction problem can be further discussed in maintenance phase. 
Reply LS R4-2403493
1. Overall Description:
RAN4 would like to thank RAN2 for the LS on RAN2 agreements for satellite switch with resync. RAN4 #110 had discussion on the feasibility of UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously in soft satellite switch. Following conclusion have been achieved:
· 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 starts synchronization to a different satellite from T-ServiceStart, scheduling restriction is expected, if:
· the UE is not capable of parallelMeasurementWithoutRestriction-r17, or
· the UE is not capable of simultaneousRxDataSSB-DiffNumerology but the SSB has a different SCS than PDCCH/PDSCH
· Note: RAN4 is investigating how to minimize the duration of the scheduling restriction.
In last meeting, RAN4 achieved common understanding that scheduling restriction shall be introduced for UE who not capable of ‘parallelMeasurementWithoutRestriction-r17’, while the length of scheduling restriction should be further studied, especially how to minimize the duration of the scheduling restriction.
Without any assistance information from UE, the duration of the scheduling restriction depends on the maximum propagation delay difference between source cell and target cell, which further depends on the practical network scenario. The worst case is that the source cell could not schedule any data transmission during the whole period between T-start and T-service.
With the assistance information ‘propagation delay difference’, network could perform the scheduling restriction precisely. i.e. The UE is not expected to transmit PUCCH/PUSCH/SRS to source cell and not expected to receive PDCCH/PDSCH/TRS/SSB/CSI-RS/ for CQI from source cell on target cell SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. Network could acquire the propagation delay difference by following disordered procedures:
· Derive the propagation delay difference of the feeder link by gNB location and valid ephemerisInfo of both source and target cell.
· Acquire the propagation delay difference of the service link by UE reporting, which has been supported by the existing spec. As long as network config the ephemerisInfo and epochTime of target cell in IE NeighbourCellInfo-r17, UE could report the propagation delay difference of the service link between the service cell and target cell:
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· Calculate the whole link propagation delay difference = PDDsource + PDDtarget
Observation 1: For the UE not supporting ‘‘serviceLinkPropDelayDiffReporting-r17’, the duration of scheduling restriction depends on the maximum propagation delay difference between source cell and target cell, which further depends on the practical network scenario.
Observation 2: For the UE supporting ‘serviceLinkPropDelayDiffReporting-r17’, the duration of scheduling restriction can be minimized to target cell SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration.
Observation 3: The service link Propagation Delay Difference Reporting procedure has been introduced in R17, which can be reused in PCI unchanged scenario as well.
Proposal 1: The solutions of alleviating the scheduling restriction has been supported by existing spec.

Issue 5-2-S2: (‘Soft’ Satellite switch) Interruption time
Agreement: 
· Satellite switch delay (Tsoft-switch), from t-serviceStart to the time instance for the first UL transmission to the target satellite, is defined as below:
· Tsoft-switch = max(t-Service - t-serviceStart, Tsearch + T∆ + Tmargin) + Tprocessing + TIU
· ‘The time instance for the first UL transmission to the target satellite’ is no earlier than t-Service.
Online Agreement:
· Tsearch
· Tfirst_SSB [ms], where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by 
· SMTC of serving cell + ssb-TimeOffset + PDD propagation difference 
· TIU (ending point of interruption is at TIU)
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· Note: Anything not compliant with RAN2 spec, if identified, will be removed.
· T∆: Same as the existing requirements
· Tmargin: Same as the existing requirements
· Further discuss whether UE is allowed to skip or deprioritize measurements on the serving cell and neighbor cells from T-Start in maintenance phase
In our view, the scenario of soft satellite switch is quite similar as legacy handover, which the network will configure the target cell to UE. It is reasonable to skip/deprioritize the measurement for neighbor cells and serving cell from T-start.
Proposal 2: UE is allowed to skip or deprioritize measurements on the serving cell and neighbour cells from T-start.
3. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Observation 1: For the UE not supporting ‘‘serviceLinkPropDelayDiffReporting-r17’, the duration of scheduling restriction depends on the maximum propagation delay difference between source cell and target cell, which further depends on the practical network scenario.
Observation 2: For the UE supporting ‘serviceLinkPropDelayDiffReporting-r17’, the duration of scheduling restriction can be minimized to target cell SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration.
Observation 3: The service link Propagation Delay Difference Reporting procedure has been introduced in R17, which can be reused in PCI unchanged scenario as well.
Proposal 1: The solutions of alleviating the scheduling restriction has been supported by existing spec.
Proposal 2: UE is allowed to skip or deprioritize measurements on the serving cell and neighbour cells from T-start.
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