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In RAN2#123 meeting, the following agreements on the topic of service link switching with unchanged PCI were achieved [1]:
Agreements:
1. An explicit indication will be introduced to enable the unchanged PCI switch
2. The unchanged PCI mechanism can be applied to the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start). FFS whether we need to support scenarios that require the introduction of t-gap or t-start
3. PCI unchanged procedure can be performed without performing RACH

Agreements:
1. In the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation. FFS on timeAlignmentTimer handling.
2. In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite
3. The UE specific Koffset, if configured, is not used after t-Service and the UE uses the cell specifc Koffset until the UE receives new differential Koffset MAC CE.
Although much progress has been achieved in the previous meetings, there are some remaining issues that should be further discussed to draw a full picture of the service link switch with PCI unchanged, which are listed as follows:
· Acquisition assistance information for the target satellite;
· TAT handling and configuration maintenance; 
· Determination of unchanged PCI procedure fails;
· PCI unchanged procedure without performing RACH.
In this contribution, the issues above will be addressed one by one. 
Discussion
[bookmark: OLE_LINK6]PCI unchanged procedure without performing RACH
In the last meeting, except RACH-based solution, RAN2 agreed that PCI unchanged procedure can also be performed without performing RACH, but more details were not discussed. The agreement about this is excerpted as follows.
	3.	PCI unchanged procedure can be performed without performing RACH


From our perspective, the main scenarios in which RACH is not performed to achieve PCI unchanged procedure are as follows. Orbital altitude and location in the sky of the source satellite and target satellite are approximately same, so the RTT of UE does not change after service link switching (i.e., after t-Service), UE does not need to re-synchronize to the serving cell. In other words, the satellite switch is senseless for UE, even the network does not need to provide the indication to enable the PCI unchanged procedure (i.e., satSwitchWithReSync in the RRC running CR [2]). Since the satellite assistance information may be different between source satellite and target satellite, UE needs to acquire new satellite assistance information after t-Service. This problem can be resolved by the existing system information modification procedure, i.e., the network can trigger UE to re-acquire SIB19 by sending indications about SI modifications. Furthermore, it is up to network implementation to choose PCI unchanged procedure with/without performing RACH. If PCI unchanged procedure with performing RACH is chosen, the network provides satSwitchWithReSync and t-Service, UE re-synchronizes to the serving cell (i.e., perform DL synchronizing and trigger RACH) at t-Service; if PCI unchanged procedure without performing RACH is chosen, the network does not provide satSwitchWithReSync, UE behaves as legacy. 
Proposal 1: It is up to NW implementation to choose PCI unchanged procedure with/without performing RACH. The NW does not provide satSwitchWithReSync if PCI unchanged procedure without performing RACH is chosen (no spec impact).
Acquisition assistance information for the target satellite 
In the last meeting, for UL synchronization, RAN2 agreed under the unchanged PCI case, that UE may trigger RACH immediately after DL synchronizing with the new satellite. UE shall evaluate the TA based on the assistance information (e.g., ephemeris and common TA parameters) for the target satellite and perform TA pre-compensation before random access procedure. Regarding how to acquire assistance information for the target satellite, one possible way is that UE acquires this information from SIB19 after the time the target satellite appears, i.e., the serving cell’s satellite assistance information in SIB19 after the time the target satellite appears is used for re-synchronizing with the target satellite. However, if this approach is adopted, UE needs to spend time acquiring SIB19 after the target satellite appears. This will result in UE is not able to synchronize with the target satellite as soon as it appears, so this approach will result in a large interruption time.
To avoid long interruption time and enable UE to perform synchronization as soon as possible after the target satellite appears, UE should acquire assistance information for the target satellite before t-Service. There are two possible ways for the network to provide UE with assistance information for the target satellite in advance:
· Option 1: via RRC dedicated message
· Option 2: via SIB19 of the serving cell for the source satellite. 
In the current spec, for dedicated delivery, NTN-config IE is only carried via reconfigurationWithSync, L3 HO signaling will be brought if assistance information for the target satellite is provided via RRC dedicated message, this defeats the motivation of introducing Unchanged PCI (i.e., to avoid L3 HO signaling). Since all the UEs in the cell shall perform synchronization to the target satellite under service link switching with PCI unchanged case, it is reasonable that UE obtains this information from SIB19 of the serving cell. When to broadcast the assistance information (including ephemeris and common TA parameters) for the target satellite in the SIB19 of the serving cell is up to NW implementation. When the NW starts to broadcast this information, NW notices UE to re-acquire SIB19 via the current procedure (e.g., SI modification procedure).
Proposal 2: For unchanged PCI case, UE obtains the assistance information (e.g., ephemeris and common TA parameters) for the target satellite from SIB19 of the serving cell for the source satellite.
According to the ASN.1 structure of the existing SIB19, SIB19 contains information in two parts, one for the serving cell and the other for neighboring cells. Since PCI is unchanged after service link switching, the assistance information for the target satellites is essentially the information for the serving cell. To be precise, it's satellite assistance information for future serving cell. Therefore, a new field should be introduced instead of through the ntn-NeighCellConfigList or ntn-NeighCellConfigListExt to provide assistance information for the target satellite under service link switching with unchanged PCI case.
Proposal 3: For unchanged PCI case, a new field is introduced in SIB19 to include assistance information for the target satellite.
TAT handling and configuration maintenance
There is an FFS on how to handle timeAlignmentTimer in the unchanged PCI case after the last meeting. Some companies think that timeAlignmentTimer may expire during the procedure of DL and UL synchronization due to service link switching with unchanged PCI, resulting in UE performing the actions upon the expiry of the timeAlignmentTimer (e.g., flush all HARQ buffers, release PUCCH, release SRS). However, in our understanding, it can be based on the network implementation to avoid timeAlignmentTimer expiry in this procedure, since the network knows when timeAlignmentTimer expires and the time of re-synchronization (i.e., t-Service). So there is no problem to keep timeAlignmentTimer running at t-Service and no additional enhancement is needed.
Proposal 4: Keep timeAlignmentTimer running at t-Service (as legacy UE behavior).
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 source satellite and the target 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. 
Proposal 5: After switching to the target satellite with the unchanged PCI, the UE continues using the configurations prior to the service link switching. 
Determination of unchanged PCI procedure fails
Next, to complete the feature of hard service link switching with unchanged PCI, how UE determines whether this procedure fails should be discussed. We think the solution to determining the failure of synchronization due to service link switching with unchanged PCI can be considered in two directions. On the one hand, since the UE can perform uplink synchronization through the RACH, the failure of synchronization due to service link switching with unchanged PCI can be determined by the existing way of determining RACH failure, i.e., MAC layer indicates layer random access problem to RRC layer in the case of the maximum number of preamble transmissions is reached, then RRC layer consider radio link failure to be detected. On the other hand, in service link switching without feeder link switching scenario, the motivation of unchanged PCI is to replace the handover procedure to save the signaling overhead, so a similar way of determining handover failure can be considered, i.e. a timer can be used for determining the failure of synchronization due to service link switching with unchanged PCI. To make it more intuitive, the two ways for determining the failure of synchronization due to service link switching with unchanged PCI are listed as follows.
· Option 1: Reuse the existing way of determining RACH failure;
· Option 2: Timer-based mechanism similar to the way of determining handover failures.
Upon service link switching occurs, all the UE in the cell needs to re-synchronize to the new satellite. Due to the limited resources on the network side, there is a high probability that one RACH process will fail for UEs at the cell edge or UEs with poor coverage. If option 1 is adopted, these UEs have a high probability of performing RRC connection re-establishment in the cell where the failure occurred. In order to save signaling overhead to a greater extent, UE should be allowed to perform random access procedures more times to get synchronization with the target satellite on the new service link, so option 2 is more suitable to be adopted as the way of determining the failure of synchronization due to service link switching with unchanged PCI. More specifically, UE should start a timer at “t-Start”, if the timer expires, UE considers the synchronization procedure due to service link switching with unchanged PCI fails.
Proposal 6: Timer-based mechanism is used to determine the failure of synchronization due to service link switching with unchanged PCI.
[bookmark: _Toc502437832]Conclusions
This contribution will discuss in Rel-18 NTN and give the following observations and proposals. 
Proposal 1: It is up to NW implementation to choose PCI unchanged procedure with/without performing RACH. The NW does not provide satSwitchWithReSync if PCI unchanged procedure without performing RACH is chosen (no spec impact).
Proposal 2: For unchanged PCI case, UE obtains the assistance information (e.g., ephemeris and common TA parameters) for the target satellite from SIB19 of the serving cell for the source satellite.
Proposal 3: For unchanged PCI case, a new field is introduced in SIB19 to include assistance information for the target satellite.
Proposal 4: Keep timeAlignmentTimer running at t-Service (as legacy UE behavior).
Proposal 5: After switching to the target satellite with the unchanged PCI, the UE continues using the configurations prior to the service link switching. 
Proposal 6: Timer-based mechanism is used to determine the failure of synchronization due to service link switching with unchanged PCI.
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