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In RAN2#121bis meeting, the following agreements on the topic of service link switching with unchanged PCI were achieved [1]:
Agreements:
1. In quasi-earth fixed cell case, for hard satellite switch in the same SSB frequency and same gNB (no key change), satellite switching without PCI changing (not requiring L3 mobility) is supported, unless major technical issues are identified by RAN1 (as usual RAN2 will aim at minimizing the specification impact so that it fits in Rel-18)
1. Remove the part in brackets “as usual RAN2 will aim at minimizing the specification impact so that it fits in Rel-18” in the LS to RAN1. The action to RAN1 will also ask for feedback for the hard satellite switch (not only the soft satellite switch case), e.g. action to RAN1 is to see if there are any major technical issues (as in the agreement).
This contribution will continue to discuss this topic and give our proposals.
Discussion
In RAN2#121bis meeting, RAN2 agreed to specify hard satellite switching without PCI changing, unless major technical issues are identified by RAN1. An LS has been sent to RAN1 asking the feasibility of soft satellite switching without PCI change. From RAN2 perspective, the discussion on soft satellite switching without PCI changing can be postponed before RAN1’s feedback is received. 
Proposal 1: Postpone discussion on soft service link switching without PCI change until RAN1’s feedback is received.
[bookmark: OLE_LINK6]Next, we will focus on the hard satellite switch without PCI changing. Considering the propagation delay of the source satellite and the upcoming satellite will be different, UE may face the loss of synchronization to the serving cell for both UL and DL during service link switching between different satellites. Then, UE should know when to perform the related procedure of the hard satellite switching without PCI change (e.g., DL and UL synchronization). A trigger is needed to initiate the UE to perform the related procedure for service link switching at a proper time. Due to the nature of service link switching in the quasi-earth fixed cell, where there is a stop time for a satellite providing service to an area, a simple way is to rely on a time-based trigger, i.e. specifying a moment when the UE needs to initiate this service link switch procedure with unchanged PCI. 
Proposal 2: Time based trigger is introduced to perform service link switching to the target satellite with unchanged PCI.
As mentioned above, UE will encounter DL and UL synchronization loss when service link switching occurs. From UE perspective, after the procedure is triggered, UE shall obtain DL synchronization on the beam of the target satellite. For the UE in RRC_CONNECTED, UE additionally needs to get UL synchronized with the target satellite on the beam of the new service link. This means that after the trigger condition is satisfied, the UE in RRC_CONNECTED shall initiate random access procedure and TAR procedure. 
Proposal 3: Once the service link switching with unchanged PCI is triggered, the UE in RRC_CONNECTED initiates random access procedure and TAR procedure to get UL synchronized with the target satellite on the new service link. 
Regarding how the benefits come with this unchanged PCI mechanism, the main motivation to keep the PCI unchanged is to avoid the L3 mobility and thus avoid unnecessary reconfiguration of those unchanged UE-specific parameters, because now it is the same gNB on the ground that is connected with both the old satellite and the new satellite. Then, those UE-specific configurations during L3 mobility can be saved, and the UE simply reuses the configurations prior to the service link switching. 
[bookmark: _GoBack]Proposal 4: After switching to the new satellite with the unchanged PCI, the UE continues using the configurations prior to the service link switching. 
In the RAN2#121 meeting, RAN2 left an FFS below to discuss if the combination of RACH-less Handover and the unchanged PCI approach can be supported [2].
· RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition
Basically, service link switching without PCI changing is introduced to avoid L3 mobility while RACH-less HO is introduced to reduce signalling overhead during the L3 mobility procedure. Since the motivation of the two are not fully compatible, we do not think there is any motivation to combine these two mechanisms. Technically speaking, for the “unchanged PCI” scenario, UE in RRC_CONNECTED only needs to perform UL synchronization when service link switching between two satellites occurs. There is no need to involve any L3 signalling, which is different from RACH-less mechanism (i.e., UE still transmits the RRCReconfigurationComplete message to the target gNB).
Proposal 5: Do not support the combination of RACH-Less HO and the “service link switching with unchanged PCI” mechanism.
[bookmark: _Toc502437832]Conclusions
This contribution will discuss in Rel-18 NTN and give the following proposals. 
Proposal 1: Postpone discussion on soft service link switching without PCI change until RAN1’s feedback is received.
Proposal 2: Time based trigger is introduced to perform service link switching to the target satellite with unchanged PCI.
Proposal 3: Once the service link switching with unchanged PCI is triggered, the UE in RRC_CONNECTED initiates random access procedure and TAR procedure to get UL synchronized with the target satellite on the new service link. 
Proposal 4: After switching to the new satellite with the unchanged PCI, the UE continues using the configurations prior to the service link switching. 
Proposal 5: Do not support the combination of RACH-Less HO and the “service link switching with unchanged PCI” mechanism.
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