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1 [bookmark: _Ref165266342]Introduction
In the previous RAN2 meeting, a warm discussion was initiated on the capability issues of satellite switch with resync. The achieved agreements are listed as follows [1].
	Agreements:
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.
Can come back Thursday to check if we need to make the softSatelliteSwitchResync capability per band
RAN2 understands that a UE supporting softSatelliteSwitchResync but not supporting e.g. parallelMeasurementWithoutRestriction-r17 in a band can still perform soft satellite switch with scheduling restriction at the source satellite at the switch


In this contribution, we would like to further discuss the satellite switch with resync from UE capability point of view. 
2 [bookmark: OLE_LINK6]Discussion
The first question is whether to change the granularity of softSatelliteSwitchResyncNTN and hardSatelliteSwitchResyncNTN from per UE to per band. Recalling the RAN2 guidelines on UE capability definitions, it was suggested that a UE capability is usually defined in the same or finer granularity than its pre-requisite to avoid potential ambiguity on where the coarser capability can be supported, as shown below [2].
	Avoid defining capabilities with pre-requisite on a finer granularity
Usually UE capabilities with pre-requisite are defined in the same or finer granularity than its pre-requisite. When such UE capabilities are defined in a coarser granularity than its pre-requisite, it becomes ambiguous on where the coarser capability can be supported. One example is harqACK-jointMultiDCI-MultiTRP-r16  (defined per UE), which has as pre-requisite multiDCI-MultiTRP-r16 (defined per FSPC). Previously it was discussed that RAN2 understands that for the features with prerequisite in a finer granularity, UE shall indicate support of the pre-requisite for at least one band/component carrier in at least one band combination. But such logic risks to not be in line for every future capability added, and rather than having special handling for each of those cases, it would be simpler to define UE capabilities in the same of finer granularity than its pre-requisite.


Observation: When such UE capabilities are defined in a coarser granularity than its pre-requisite, it becomes ambiguous whether coarser capability can be supported.
On the other hand, keeping the softSatelliteSwitchResyncNTN and hardSatelliteSwitchResyncNTN as per UE level has the benefit of capability signalling overhead reduction. And to get rid of the capability support ambiguity issue, adding clarification in the field description helps to avoid such ambiguity. For example, RAN2 can clarify that a UE supporting softSatelliteSwitchResyncNTN or hardSatelliteSwitchResyncNTN shall also indicate the support of nonTerrestrialNetwork for at least one band.
Changing the granularity is a simple and guideline-oriented way at the cost of signalling overhead. Adding additional clarification is another way forward, but it is not aligned with the guideline. So, RAN2 is suggested to change the granularity of softSatelliteSwitchResyncNTN-r18 and hardSatelliteSwitchResyncNTN-r18 as per band.
Proposal 1: Change the granularity of capabilities softSatelliteSwitchResyncNTN-r18 and hardSatelliteSwitchResyncNTN-r18 as per band level.
Next, we would like to provide our understanding of the soft satellite switch with scheduling restriction. In the previous RAN4 meeting, it was agreed that 1 additional OFDM symbol gap before and after the SSB of the target satellite is required for soft satellite switch if the UE is incapable of parallelMeasurementWithoutRestriction and/or simultaneousRxDataSSB-DiffNumerology, as shown in Figure 1. In the previous meeting, some companies argued that the UE should support parallelMeasurementWithoutRestriction and/or simultaneousRxDataSSB-DiffNumerology as the pre-requisite capability for softSatelliteSwitchResyncNTN, for the sake of simultaneous transmission/reception in source satellite and DL sync in target satellite. If not, it is argued that the benefit brought by soft satellite switch will be much degraded due to scheduling restrictions. In our understanding, for UE simplicity, it is not reasonable to combine all these optional features together for the soft satellite switch. Meanwhile, the restricted time gap length is negligible compared with propagation delay difference between the source satellite and the target satellite, which has great impacts on NW scheduling to avoid interference to the target SSB. Also, it can be known that early target satellite resync is still feasible even with scheduling restriction. That is to say, it is not necessary to make capability parallelMeasurementWithoutRestriction and/or simultaneousRxDataSSB-DiffNumerology as the pre-requisite capability of softSatelliteSwitchResyncNTN.
	RAN4#110bis Agreement:
· Scheduling restrictions over [t-ServiceStart ~ t-Service] for UE incapable of parallelMeasurementWithoutRestriction-r17 and/or [differentSCS between SSB and data]
· Define scheduling restriction during soft satellite switch from UE perspective, i.e. scheduling restriction are allowed only during SSB occasions of the target satellite (same as 9.2C.5.3)
· For the scheduling restriction: For RSRP measurement, 1 additional symbol before and after SSB block. For RSRQ measurement, 1 additional symbol before and after RSSI symbols.



Figure 1: soft satellite switch with scheduling restriction
Based on the above, we propose, 
Proposal 2: RAN2 confirms that parallelMeasurementWithoutRestriction-r17 and/or simultaneousRxDataSSB-DiffNumerology is not the pre-requisite capability of softSatelliteSwitchResyncNTN-r18.
3 Conclusions
All the observation and proposals in this contribution are summarized below: 
[bookmark: _Toc502437832]Observation: When such UE capabilities are defined in a coarser granularity than its pre-requisite, it becomes ambiguous whether coarser capability can be supported.
Proposal 1: Change the granularity of capabilities softSatelliteSwitchResyncNTN-r18 and hardSatelliteSwitchResyncNTN-r18 as per band level.
[bookmark: _GoBack]Proposal 2: RAN2 confirms that parallelMeasurementWithoutRestriction-r17 and/or simultaneousRxDataSSB-DiffNumerology is not the pre-requisite capability of softSatelliteSwitchResyncNTN-r18.
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