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1. Overall Description:
RAN1 thanks RAN2 for the questions in LS R1-2210807 regarding in which of the following scenarios RACH-less handover is possible. 

(1)
Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB

(2)
Intra-satellite handover with different feeder links, i.e., with gateway/gNB switch

(3)
Inter-satellite handover with gateway/gNB switch

(4)
Inter-satellite handover with same gateway/gNB
RAN1’s answers are the following: 
NTN UEs will use ephemeris, UE position and commonTA for open loop TA pre-compensation. 
If the serving satellite is changed, the timing difference between the two satellites would be large and unknown. In this case, the timing error due to the satellite change would be unknown by the new serving satellite and can be larger than that can be handled by the CP of PUSCH transmission. Therefore, the PRACH transmission is essential to recover the timing error between the UE and new serving satellite when inter-satellite handover happens, i.e. in scenarios (3) and (4).
For intra-satellite handover, if the feeder link is changed due to gateway/gNB switch, the timing difference on the two gateways/gNBs could be also unknown. Therefore, similarly, the timing error due to gateway/gNB change would be unknown by the new gNB/gateway and can be larger than that can be handled by the CP of PUSCH. Therefore, a PRACH transmission is also needed to recover this unknown timing error in scenario (2).
If the feeder link and the serving satellite is kept the same, there is no need to transmit PRACH considering the timing difference is known by the UE and serving gNB.

Based on the above analysis, among the listed scenarios in the RAN2 LS, RACH-less handover is possible in scenario (1), i.e. Intra-satellite handover with the same feeder link, and impossible in other listed scenarios.
2. Actions:

To: RAN2
ACTION: RAN1 respectfully asks RAN2 to take the above answers into account.
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