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1	Introduction
[bookmark: _GoBack]For intra-gNB inter-satellite handover, unchanged PCI is supported in hard switch scenario. In RAN2 #122 meeting it is left as a FFS whether a new t-Start or a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero) [1].
Agreements:
· t-Service in SIB19 can also be interpreted by Rel-18 UE in Connected mode to know that a satellite change or feeder link change happens
· In hard switch unchanged PCI scenario (i.e. no handover), the UE needs to know the time the UE attempts to re-synchronize. (FFS whether a new “t-Start” / a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero). 

A new parameter (t-Start or t-gap) may be introduced and t-Service may be reused to support satellite switch without PCI unchanging as discussed during [Post122] email discussion [2].
In this contribution we analyse and propose an offset time is provided from the network as a new parameter to assist UE in the initiation of DL re-synchronization with the serving cell provided via the upcoming satellite.
2	Discussion
To avoid downlink interference to UE, in hard satellite switch case the incoming satellite would not star providing coverage for the serving cell before the previous satellite stopping providing service of the serving cell. The delay could be zero/very short for a NTN-GW to change the feeder link with the previous satellite to the incoming satellite. However, considering the maximum differential delay at cell level could be 3.12 ms in 600 Km LEO case, a gap time would be perceivable to UE when the service link propagation delay from the previous satellite is different from the incoming satellite. 
Observation 1: A gap time would be perceivable to UE when the propagation delay of the service link provided via the previous satellite is different from that provided via the incoming satellite.
UE would stop DL reception and UL transmission with the serving cell provided via the previous satellite according to t-Service. However, the feeder link change time is variable depending on network planning. Though the network may configure timer properly to prevent beam failure declaration or radio link failure declaration, UE may start monitoring the DL reference signal of the serving cell right after t-Service without knowing the time to start re-synchronizing with the serving cell. For the sake of UE power efficiency, it is beneficial for network to provide information to assist UE avoiding search reference signal of a cell before the cell starting serving the area.  
Observation 2: It is beneficial to UE power efficiency if a new parameter is provided by network to assist UE avoiding initiating DL re-synchronization before the incoming satellite starting providing coverage for the serving cell.
Proposal 1: It is proposed that network provides a new parameter to assist UE to initiate re-synchronization with the serving cell provided via the incoming satellite in hard switch unchanged PCI scenario.
Both t-Start and t-gap could be used for assisting UE avoiding initiating DL re-synchronization before the incoming satellite starting providing coverage for the serving cell. 
UE needs to perform DL re-synchronization with a cell before the UE could apply the timing of the cell. The timing reference of the new parameter could be either independent to the timing of the serving cell, or be configured according to the timing of the serving cell provided via the previous satellite.
Observation 3: t-Start or t-gap could either be configured based on the timing of the serving cell provided via the previous satellite, or be configured independent to the timing of the serving cell (e.g., in UTC format)
The required bits of an offset time or a gap time is less than that of UTC. If t-Service is reused, the time the incoming satellite starts providing coverage for the serving cell could be configured as a timing offset after t-Service. 
Observation 4: The required bits of an offset time or a gap time is less than that of UTC.
Proposal 2: It is proposed to reuse t-Service, and to provide a new parameter as an offset time according to t-Service.
3	Conclusion
The observations from the discussion are listed below:
Observation 1: A gap time would be perceivable to UE when the propagation delay of the service link provided via the previous satellite is different from that provided via the incoming satellite.
Observation 2: It is beneficial to UE power efficiency if a new parameter is provided by network to assist UE avoiding initiating DL re-synchronization before the incoming satellite starting providing coverage for the serving cell.
Observation 3: t-Start or t-gap could either be configured based on the timing of the serving cell provided via the previous satellite, or be configured independent to the timing of the serving cell (e.g., in UTC format)
Observation 4: The required bits of an offset time or a gap time is less than that of UTC.
The following proposals are provided:
Proposal 1: It is proposed that network provides a new parameter to assist UE to initiate re-synchronization with the serving cell provided via the incoming satellite in hard switch unchanged PCI scenario.
Proposal 2: It is proposed to reuse t-Service, and to provide a new parameter as an offset time according to t-Service.
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