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In the contribution, the open issues on the satellite switching with re-synchronization are discussed. 
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SIB19 acquisition of target cell
In the current spec, satellite switch with re-synchronization in RRC_CONNECTED is as follow:
	The UE shall:
1>	stop timer T430 if running;
1>	inform lower layers that UL synchronisation is lost due to satellite switch with re-synchronization;
1>	start re-synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
1>	inform lower layers when UL synchronisation is obtained.
Editor's Note: FFS whether in the soft-switch scenario a UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.


Several issues were raised during 38.331 Rel18 ASN.1 review. After satellite switching with re-synchronization, UE does not re-acquire SIB19 of the target cell. This may affect RRM measurements and the validity of the neighbour satellite information. In other words, if neighbour satellite information is different between source satellite and target satellite, the UE rely on the neighbour cell information received from the source satellite until T430 expires. Even if neighbour satellite information is same between source satellite and target satellite, some problem may occur. For example, in the current specification, if epochtime is absent in the neighbour satellite information, epochtime of the serving cell is used the starting of a DL sub-frame of neighbour satellite. Therefore, in our understanding, UE does not need to obtain system information of the target satellite only in case where the epochtime/neighbour satellite information of the source satellite and target satellite are the same. Since there is no need to limit to this scenario, we think that if information between source satellite and target satellite is different, UE should acquire SIB19 after satellite switching with re-sync.
Proposal 1: Acquire SIB19 after satellite switching with re-synchronization

ntn-Config in SatSwitchwithReSync
In this section, we show our view on the issue of whether ntn-Config in SatSwitchwithReSync can be provided optionally or not. It is related to open issue as follow:
	For satellite switch with re-sync, ntn-Config provided in SIB19 as part of the IE SatSwitchWithReSync is mandatory included. There were split views whether this information could be optionally present.


As mentioned above Section 2.1, information (epochtime, neighbour satellite) between source satellite and target satellite can be different and same. However, we are not sure that satellite specific information such as ephemeris can be same between source satellite and target satellite.
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Figure 1. Example of hard/soft satellite switching in Earth-fixed cell
[bookmark: _GoBack]In our understanding, satellite switching with re-synchronization can be supported in hard/soft satellite switching with same gNB/NTN Gateway in Earth-fixed cell. Also, in current specification, IE ephemerisInfo may be expressed either in format of position and velocity state vector in ECEF or in format of orbital parameters in ECI. In other words, we think that the ephemeris of source satellite and target satellite could not same. Therefore, we support the current version of specification where the ntn-Config is mandatory provided in SatSwitchwithReSync.
Proposal 2: ntn-Config is mandatory provided in SatSwitchwithReSync

DL synchronization in soft-switch scenario
In this section, we show our view on the issue of whether UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.
	In the soft-switch scenario for satellite switch with re-sync, the current procedure establishes that the UE declares UL sync lost for the source satellite upon switch determination before it starts to re-synchronize to the target satellite. However, it is unclear whether this is necessary and the UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.


[image: ]
Figure 2. Example of soft satellite switch timing
In the current specification, UE can perform soft satellite switch with re-synchronization between t-ServiceStart and t-Service upon receiving SIB19. In our understanding, declaring UL sync lost means stopping UL transmission to source satellite. If UE declares UL sync lost before t-Service, UE can communicate with target satellite by performing UL synchronization (RACH or SR). However, the network does not know which UE declares UL sync lost and when it completes DL synchronization to the target satellite. It can cause ambiguity in scheduling. Therefore, we think that network needs to know when all of the UE to stop communicate with source satellite for appropriate scheduling. We also think that early DL synchronization is possible and can reduce switching time.
Proposal 3: Perform DL synchronization to target satellite between t-ServiceStart and t-Service 
Conclusion
In this contribution, we discussed remaining issues on satellite switching with re-sync. According to discussion in section 2, we have the following proposals:
Proposal 1: Acquire SIB19 after satellite switching with re-synchronization 
Proposal 2: ntn-Config is mandatory included in SatSwitchwithReSync
Proposal 3: Perform DL synchronization to target satellite between t-ServiceStart and t-Service 
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