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1	Introduction
For intra-gNB inter-satellite handover, satellite switching without PCI change is applicable on quasi-earth fixed system, and is supported in both hard and soft satellite switching cases.
In RAN2 #123bis, it is agreed that SMTC configuration of target satellite of the serving cell needs to be further discussed [1].
Agreements:
1. RAN2 confirms satellite switching with unchanged PCI is only applicable on quasi-earth fixed system
2. Only 1 target satellite information (i.e. NTN-config) of serving cell is provided in SIB19. FFS on exact signalling
3. SMTC configuration of target satellite needs further discussion:
	FFS on whether and how to provide the SMTC configuration of target satellite.
	FFS on how to handle the SMTC adjustment. 
4. We support soft satellite switching in Rel-18
5. There will be an indication (FFS if explicit or implicit) whether hard switch or soft switch is used.
6. At least soft satellite switching, network provides SSB information of target satellite to UE. FFS on the details: options include e.g. indicating a time offset/information or indicating a different SSB index for the target satellite (FFS for Hard satellite switch)
7. In soft satellite switching, UE can start synchronizing with target satellite before T-service of source satellite.
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
10. UE is not required to connect to source satellite when the UE switches to target satellite.

In this contribution we discuss providing SSB offset configuration of target satellite, and an example of target satellite SMTC configuration and associated UE behaviour are provided.
2	Discussion

For satellite switch without PCI change, it is agreed in RAN2 #123bis that network provides the sync information of target satellite in advance to UE before satellite switching, via broadcast signalling [1]. If the SSB frequency and SSB periodicity associated with target satellite are different from that of the source satellites, the ssb-periodicityServingCell of SIB1 would be modified along satellite switch. Thus, the SIB1 associated with target satellite could not be provided to UE before satellite switch and that UE needs to reacquire System Information of the serving cell after satellite switch. 
Observation 1: Source and target satellites have the same SSB configuration, including SSB frequency and SSB periodicity configuration.
2.1. Target satellite configuration for soft satellite switch
In soft satellite switch case, RAN1 indicates in [2] the interference between two satellites may potentially be avoided/mitigated by gNB implementation at least to ensure non-colliding SSB with same PCI at UE side. 
Since the coverage of two satellites are overlapped during switching time, the timing of the source satellite could be utilized as reference. If the switching time is not too long (e.g, less than a SI modification period), 5 ms to 20 ms offset between the SSB associated with source satellite and the SSB associated with target satellite could be supported in 15 kHz SCS to avoid/mitigate the SSB colliding.
Observation 2: For soft satellite switching, 5 ms to 20 ms SSB offset based on source satellite timing could be provided to UE to avoid/mitigate SSB collision between two satellites. 
Without the assistance information of SSB offset between source and target satellites in soft satellite switch case, UE may search the SSB broadcast by target satellite blindly (e.g., after t-Start). 
Considering a neighbour cell other than the cell provided by the target satellite may be detected, and the SSB periodicity may be different form the serving cell that may increase the complexity of SSB detection and measurements, providing the SSB offset associated with the target satellite as assistance information to assist UE to synchronize with the target satellite if beneficial. 
Proposal 1: For soft satellite switch without PCI change, SSB offset associated with the target satellite need to be provided to UE to assist UE in performing DL synchronization with the target satellite of the serving cell.

2.2	Target satellite configuration for hard satellite switch
In hard satellite switch case, the coverage of source and target satellite are not overlapped during switching time. During the switching time, the timing alignment between UE and the source satellite of the serving cell could not be guaranteed. Though the target satellite information is provided to UE before satellite switch, the timing of source satellite of the serving cell should not be applied to the target satellite of the serving cell.
Observation 3: In hard satellite switch case, there is no coverage overlapping time of source and target satellites. The timing alignment between UE and the source satellite could not be applied to the target satellite. 
Since the timing reference is not available during hard satellite switching period, SSB offset may not be applicable. UE may search the SSB frequency of the serving cell for the SSB broadcast by target satellite blindly (e.g., after t-Start) to obtain downlink synchronization with the target satellite of the serving cell. 
Observation 4: In case of hard satellite switch, UE needs to monitor SSB broadcast via target satellite of the serving cell to obtain downlink synchronization with the serving cell.
Proposal 2: For hard satellite switch, SSB offset associated with the target satellite of the serving cell is not provided.

2.3	Configuration of target satellite of the serving cell
Regarding the agreement reached in RAN2 #123bis that the target satellite information of serving cell is provided in SIB19, it is proposed to provide the SSB offset and the ntn-Config associated with the target satellite of the serving cell in SIB19.
The information of target satellite of the serving cell may be provided by a new IE, or be provided as the configuration of a NTN neighbour cell. 
When the information of target satellite of the serving cell is provided by a new IE (e.g., a new IE satelliteAssistInfo to include the ntn-Config and optional the SSB offset of the target satellite), UE could identify the configuration for satellite switch without PCI change. 
When the information of target satellite of the serving cell is provided as the configuration of a NTN neighbour cell, UE may further check the PCI associated with the NTN neighbour cell configuration to identify the support of satellite switch without PCI change. Besides, SSB associated with the source and target satellites of the serving cell should be deployed on the same SSB frequency thus the value of carrierFreq-r17 would be a redundant information.
Observation 5: Introduce a new IE of target satellite information could assist UE to identify a satellite switch without PCI change case, and to avoid configuration of redundant information.
Proposal 3: It is proposed to introduce a new IE in SIB19 to include target satellite information ntn-Config and optional the SSB offset associated with target satellite for satellite switch without PCI change. 

2.4	Suggested UE behavior of determining soft or hard satellite switch without PCI change:
Whether configuration for soft or hard satellite switch would be provided to UE depends on whether the coverage overlapping of source and target satellites is available during the satellite switch time. Thus, the UE behaviour of determining soft or hard satellite switch without PCI change may include:
· UE obtains SIB19 of the serving cell. 
· If an IE of target satellite information is included in SIB19, UE takes the configuration as the configuration for satellite switching without PCI change.
· If SSB offset associated with the target satellite is provided, UE takes the configuration as the configuration for soft satellite switching without PCI change.
· If SSB offset associated with the target satellite is not provided, UE takes the configuration as the configuration for hard satellite switching without PCI change.
3	Conclusion
The observations from the discussion are listed below:
Observation 1: Source and target satellites have the same SSB configuration, including SSB frequency and SSB periodicity configuration.
Observation 2: For soft satellite switching, 5 ms to 20 ms SSB offset based on source satellite timing could be provided to UE to avoid/mitigate SSB collision between two satellites. 
Observation 3: In hard satellite switch case, there is no coverage overlapping time of source and target satellites. The timing alignment between UE and the source satellite could not be applied to the target satellite. 
Observation 4: In case of hard satellite switch, UE needs to monitor SSB broadcast via target satellite of the serving cell to obtain downlink synchronization with the serving cell.
Observation 5: Introduce a new IE of target satellite information could assist UE to identify a satellite switch without PCI change case, and to avoid configuration of redundant information.
Based on the observations, following proposals are provided:
Proposal 1: For soft satellite switch without PCI change, SSB offset associated with the target satellite need to be provided to UE to assist UE in performing DL synchronization with the target satellite of the serving cell.
Proposal 2: For hard satellite switch, SSB offset associated with the target satellite of the serving cell is not provided.
Proposal 3: It is proposed to introduce a new IE in SIB19 to include target satellite information ntn-Config and optional the SSB offset associated with target satellite for satellite switch without PCI change. 
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