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Introduction
In last meeting 3GPP TSG RAN WG4 Meeting #109, the conclusions on RRM requirements for NR NTN enhancement were captured and recorded in WF [1]. In this contribution, we herein present our views and proposals on the remaining issues in the objective ‘NTN-TN and NTN-NTN mobility and service continuity enhancements’. 
Discussion

Issue 4-3: NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
	FFS:
· For time-based NTN to NTN cell reselection in earth-moving cell, the existing RRC idle/inactive mode requirements (4.2C and 5.1C) referring to ‘t-service’ can be reused. 
· FFS any necessary modification can be considered for the earth moving scenario. Opiton for consideration:
· Option A: remove the following condition:
· UE shall start measurement of the neigbhor cells indicated by the serving cell before t-Service is reached according to the requirements
· UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met.



We understand the concern on Option A is that a UE in earth-moving cell may can not determine the exact time relative to the time when the serving satellite leaves away and stop the service to the UE. But at the least t-service is the only explicit indication from the serving cell even it’s not very accurate to the UE, it doesn’t bring practical benefit to the UE if we remove the two statements.
Proposal 1: We don’t suggest to remove the two conditions in NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell.

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.

FFS:
· During satellite switching without PCI change, UE is not required to monitor other cells than the target cell:
· For soft satellite switch without PCI change, UE [may or shall] skip measurements on other cells than the target cell after t-Start
· For hard satellite switch without PCI change, UE is not required to monitor other cells than the target cell after t-Service

FFS:
· For hard satellite switch without PCI change, further discuss the following:
· A scheduling restriction applies to UEs that do not support parallelMeasurementWithoutRestriction-r17 starting at the UL slot to be transmitted at tue_ul_switch = t-service – common delay
· Include in the interruption time a component associated to the DL transmission gap

FFS:
· Decide whether/how to define requirements resulting from separate link switch time instances for UL and DL
· Option 1: Do not define separate starting points for UL and DL for hard switch
· Option 2: Define separate starting points for UL and DL for hard switch



The starting time of soft switch has not specified the start time from network perspective, UE may determine when, anytime between T-start and t-Service to start the switch with tuning/updating reception for measuring SSB from the target satellite and synchronizing with the target satellite. Since the source cell will provide necessary sync. information of the target satellite before satellite switching, the UE is able to gain the uplink synchronization to the target satellite upon starting satellite switch.
One tricky issue is how to define an exclusive/unambiguous time of UE’s behavior/action in between T-start and t-Service, which can be at the least clearly defined for test requirements. One problematic issue is that the UE may not need to update its DL timing in case that the source satellite and the target satellite have same DL timing to the UE, such case can’t be precluded. Another issue is that it’s difficult to define the exact time instant when the UE starts DL synchronization or other actions initiated by the UE, which is difficult to be detected externally in test procedure.
Observation 1: Regarding starting point of the interruption time in soft switch, it’s difficult to define a time instant when an action/operation initiated in the UE occurs in soft switch, especially the action/operation must be detectable in test requirements. Up to UE implementation is a way but how to test it is problematic.
In either soft switch or hard switch, the UE is unnecessary to continue measuring the serving cell during the transit time period, in particular, after the source satellite (operating the serving cell) stops service and before target satellite (operating the serving cell) starts service, since its urgent task is speed up satellite switch. Such that the measurements of serving cell in the time period may be suspended accordingly. In addition, it also appears that the UE doesn’t need to continue measurements on neighbor cells during such transit time period for same reason. 
Proposal 2: During hard switch, starting from T-service if no extra gap is provided, the UE shall skip or deprioritize measurements on the serving cell and neighbor cells(other than target cell).
Proposal 3: During soft switch, the UE may start searching the target satellite after T-start, such that the UE shall skip or deprioritize measurements on the serving cell and neighbor cells after T-start.
A relevant issue is that even it is agreed in RAN1/2 that ‘UE is not required to connect to two satellites simultaneously during soft satellite switching’. But it is unclear that whether the statement can be interpreted to the UE being able to keep DL/UL synchronization to two satellites simultaneously. We understand that DL synchronization to two satellites is necessary for soft switch. Further, from starting transmitting preamble point of view, it is beneficial if UE can setup UL synchronization to the target satellite while keep UL timing to the source satellite.
Proposal 4: RAN4 shall study if UE can keep both DL and UL synchronization to the source satellite and the target satellite simultaneously during soft switch.

Conclusion
Observation 1: Regarding starting point of the interruption time in soft switch, it’s difficult to define a time instant when an action/operation initiated in the UE occurs in soft switch, especially the action/operation must be detectable in test requirements. Up to UE implementation is a way but how to test it is problematic.
Proposal 1: We don’t suggest to remove the two conditions in NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell.
Proposal 2: During hard switch, starting from T-service if no extra gap is provided, the UE shall skip or deprioritize measurements on the serving cell and neighbor cells(other than target cell).
Proposal 3: During soft switch, the UE may start searching the target satellite after T-start, such that the UE shall skip or deprioritize measurements on the serving cell and neighbor cells after T-start.
Proposal 4: RAN4 shall study if UE can keep both DL and UL synchronization to the source satellite and the target satellite simultaneously during soft switch.
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