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Discussion and Decision
1 Introduction
For soft satellite switch with resync, RAN2 made following agreements in last meeting:

Agreements:

1.  For soft satellite switch, UE shall apply the acquired DL timing and start accessing the target satellite with related operations (e.g. restart T430, reset N_TA, resume UL operations) not before t-Service 

2.  For soft satellite switch, UE shall start acquiring the DL synchronization information for the target satellite from t-ServiceStart, while maintaining the connection with source satellite.

3.  We don’t introduce the support for configuring and reporting measurements on the target cell (from target satellite) in the soft switch case 

4.  RAN2 understands that the NW is not expected to configure PDD reporting between serving and target satellites involved in the satellite switch

5.  There is no need for the network to activate the use of the satellite switch with re-sync feature. If the UE supports satellite switch with re-sync it can perform it at any time during RRC Connected (up to UE implementation to use the information in broadcast signalling to switch to the new satellite in other states than RRC connected)

6.  All UEs supporting satellite switch with resync shall be able to perform satellite switch with re-sync without RACH (this does not mean that a UE supporting satellite switch with resync needs to support RACH-less HO)

RAN1 and RAN4 provide their confirmation 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 with some conditions in their LS [1][2].
In this contribution, we would like to clarify the simultaneous operation during soft satellite switching with resync procedure.  
2 Discussion

According to RAN2 agreements in last RAN2 meeting, during the soft satellite switch period, UE is required to keep the connection with source satellite when performing DL sync in target satellite. 
In RAN1 and RAN4 LS reply, they both confirmed the simultaneous operation with source and target satellites but under two conditions. 

· Condition 1: about UE reception time of SSB from two satellites 
	RAN1 FB
	UE’s reception time of SSB from source satellite and reception time of SSB from destination satellite are not overlapped. (A proper SSB time offset configuration may be required to avoid overlap due to large differential delay.) 

	RAN4 FB
	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.


According to the feedback from both RAN1 and RAN4, the condition to enable the soft satellite switch with simultaneous operation is to ensure the UE reception time of SSB from two satellites are not overlapped and at least 1 OFDM symbol apart from each other. 
Even though the condition is about the UE reception time in UE side, UE cannot identity whether the condition is fulfilled or not by itself. For example, assuming both source and target satellites uses the same SSB, if UE just detects one SSB, UE cannot identify whether the two SSBs from different satellites are overlapped or only the SSB from one satellite is detected. Therefore, we have to rely on network implementation to ensure this condition. For example, network provides the proper SSB time offset to avoid the overlapping or uses the different SSB index for source and target satellite. 
Proposal 1: If NW configures soft satellite switch with resync, network implementation should ensure the SSB reception time in UE side is not be overlapped and with at least 1 symbol difference. 
· Condition 2: UE and NW behavior during the simultaneous operation
	RAN1 FB
	If UE’s capability supports maintaining DL synchronization with two satellites.

	RAN4 FB
	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.


According to the feedback from RAN1 and RAN4, UE operation during the soft switch period may have two options:
· Option 1: UE supports the transmission/reception in source and DL sync in target satellite simultaneously.
In this option, UE is required to support the capability of parallelMeasurementWithoutRestriction-r17 and simultaneousRxDataSSB-DiffNumerology (in different SCS case). 

· Option 2: UE only supports the transmission/reception in source and DL sync in target satellite in TDM way.
In this option, UE doesnot support the capabilities as indicated above. 
From UE side, UE has to switch between source and target satellites, which increases UE complexity. 
From NW side, NW needs to know TDM pattern between source and target in UE side in order to predict the valid scheduling occasion in source satellite connection. NW may know the SSB transmission time of target satellite in network side, but it doesnot know the SSB reception time in UE side. Therefore, it’s infeasible for NW to accurately predict the accurate time to schedule the UE over the source connection.  

In addition, considering the soft switch period is not long, performing such inaccurate scheduling in TDM way on source connection actually results in low scheduling efficiency.
Observation 1: Option 2 (i.e. TDM way) seriously reduces NW scheduling efficiency while increasing the complexity of UE and NW. 
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Option 1: UE supports Rx/Tx in source and DL sync in target simultaneously.
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Option 1: UE only supports the Rx/Tx in source and DL sync in target in TDM way.
Based on observation 1, simultaneous operation in TDM way (i.e. Option 2) should be excluded from the soft satellite switch with resync feature. To clarify that only Option 1 is supported, we should capture that UE supporting soft satellite switch with resync feature always supports parallelMeasurementWithoutRestriction-r17, and for different SCS case, UE also supports the capability of multaneousRxDataSSB-DiffNumerology.
Proposal 2: If UE supports soft satellite switch with resync, UE should support the simultaneous transmission/reception in source satellite and DL sync in target satellite during the switch period. 
Proposal 3: Clarify that UE supporting soft satellite switch with resync also supports parallelMeasurementWithoutRestriction-r17; in the different SCS case, UE also supports multaneousRxDataSSB-DiffNumerology.
	softSatelliteSwitchResyncNTN-r18

Indicates whether UE supports soft satellite switch with re-sync, as specified in TS 38.331 [9].
A UE supporting this feature shall also indicate support of hardSatelliteSwitchResyncNTN-r18.
A UE indicating support of this feature only supports the soft satelite switch with re-sync on the band that UE supports parallelMeasurementWithoutRestriction-r17. 
If a UE indicating support of this feature also supports simultaneousRxDataSSB-DiffNumerology, UE can support the soft satelite switch with re-sync 
In case that SSB has a different SCS than PDCCH/PDSCH.

	UE
	No
	No
	No

	parallelMeasurementWithoutRestriction-r17

Indicates whether the UE supports measurements on cells belonging to different satellites as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, and L1 measurements) of serving cell without scheduling restrictions. The feature is applicable only when the serving satellite is NGSO. If the serving cell belongs to GSO satellite, the scheduling restriction is not applied on the premise that a mixed type of satellites on the same frequency layer is not supported in this release. If not reported, for measurements in parallel with normal operation of serving cell scheduling restrictions shall apply.
	Band
	No
	FDD only
	FR1 only

	simultaneousRxDataSSB-DiffNumerology

Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].
	UE
	No
	No
	Yes


3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: If NW configures soft satellite switch with resync, network implementation should ensure the SSB reception time in UE side is not be overlapped and with at least 1 symbol difference. 
Proposal 2: If UE supports soft satellite switch with resync, UE should support the simultaneous transmission/reception in source satellite and DL sync in target satellite during the switch period. 

Proposal 3: Clarify that UE supporting soft satellite switch with resync also supports parallelMeasurementWithoutRestriction-r17; in the different SCS case, UE also supports multaneousRxDataSSB-DiffNumerology.
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