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1 Introduction
In last RAN4#109 meeting, discussion on RRM requirements for Network verified UE location was conducted and a way forward was agreed in [1]. In this contribution, we provide our further consideration of the remaining open issue for SL unlicensed operation based on the progress in last meeting.
2 Discussion
	Issue 5-1: NTN to NTN RACH-less (C)HO
[bookmark: _Hlk151027226]FFS:
· Update TIU as below:
· TIU is 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 no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running.
· Define a new requirement for combination of RACH-less HO with time-based CHO. The requirement is the same as time-based CHO with the adoption of TIU defined for RACH-less HO.


For RACH-less HO requirements, the remaining issue is about the update on TIU. We understand that RAN2 has agreed in last meeting that UE shall not trigger RACH for SR when RACH-less HO is configured. So, the PACH part in TIU could be removed to in line with higher layer configuration.
Proposal 1: Remove ‘PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running’ in TIU.
Regarding the requirements for combination of RACH-less HO with time-based CHO, we slightly prefer not to explicitly define new requirements for it. In our understanding, the support of combination of RACH-less HO with time-based CHO means the related parameters for the two features could be configured by NW simultaneously. There is no new procedure for such combination. So, we tend to think there is no necessity of introducing a new requirement for combination of RACH-less HO with time-based CHO.
Proposal 2: NO need to define a new requirement for combination of RACH-less HO with time-based CHO.

	[bookmark: OLE_LINK2]Issue 5-2: NTN to NTN Satellite switching without PCI change
FFS:
· For soft and hard satellite switch without PCI change, Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin (i.e. same formula as hard satellite switch). The following are the same for both cases:
· Tprocessing = 5 ms
· TIU, T∆ and Tmargin are same as existing requirements.
· Ending point of the interruption time: PRACH transmission for PRACH-based case and [first UL transmission excepting PRACH for without RACH performed solution, if supported by RAN2]
· For soft satellite switch without PCI change,
· Starting point of the interruption time:
· Option 1: between t-Start and t-Service, and the exact starting time is up to UE implementation.
· Option 2: t-Service
· Tsearch
· Decide whether to consider the following known condition.
· In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before UE starts synchronizing with target satellite otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.4 for inter-frequency handover.
· If agreed to not consider known vs. unknown condition,
· Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite.
· Otherwise,
· Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite for unknown target cell [and the target cell Es/Iot ≥ -2 dB], and 0 for known target cell.
· For hard satellite switch without PCI change,
· Starting point of the interruption time: t-Service
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite.
· Note: The SMTC configuration details need to be updated as RAN2 makes further progress.


According to RAN2 progress, T-start for both soft switch scenario and hard switch scenario have been determined.
	[bookmark: OLE_LINK3]Agreements in RAN2#123bis
8.	We introduce a T-start which indicates the earliest occasion when the UE can start synchronizing with target satellite (actual signalling is FFS). In soft switch scenario, T-start of target satellite is earlier than T-service of source satellite (FFS if T-start is also used for hard satellite switch)
9.	For soft satellite switching, the exact time when the UE starts synchronizing with target satellite (between T-start and T-service) is up to UE implementation
Agreements in RAN2#124
7. T-start is explicitly signalled (same format as T-service). If T-start is not signalled, T-start is assumed to be equal to T-service, i.e. hard switch.
8. For R18 we clarify that signalling a T-start higher than T-service is an unforeseen case and the UE will assume T-start = T-service


Following the above agreements, the starting point of the interruption time for soft switch is between t-Start and t-Service, and the exact starting time is up to UE implementation. Also, the interruption time for hard switch starts from t-Service. 
Proposal 3: The starting point of the interruption time for soft switch is between t-Start and t-Service, and the exact starting time is up to UE implementation, and for hard switch is t-Service. 
Tsearch is the time required to DL synchronization after satellite switching. We support to consider know/unknown condition for both soft switch and hard switch. From our perspective, known condition defined in handover could be directly reused.
Proposal 4: RAN4 to consider the following known condition for Tsearch:
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
3 Conclusion
Proposal 1: Remove ‘PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running’ in TIU.
Proposal 2: NO need to define a new requirement for combination of RACH-less HO with time-based CHO.
Proposal 3: The starting point of the interruption time for soft switch is between t-Start and t-Service, and the exact starting time is up to UE implementation, and for hard switch is t-Service. 
Proposal 4: RAN4 to consider the following known condition for Tsearch:
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
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