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1	Introduction
Regarding the unchanged PCI scenario, the followings are agreed in the previous meeting [1, 2].

RAN2 #121-bis-e agreements:
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)
2.	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).

RAN2 #123 agreements:
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.

In this paper, we discuss the unchanged PCI scenario with optional random access. The discussion focuses on the information needed to support it.

[bookmark: _Ref178064866]2	Discussion
2.1	The information needed for the unchanged PCI scenario with optional random access
In the past, RAN2 asked to RAN1 if RAN1 identifies any major technical issues in the unchanged PCI scenario. In the reply LS [3], RAN1 replied that “RAN1 discussed the resynchronization of UE when hard switching, given that new common TA, K_mac, ephemeris and cell-specific K-offset are applied during resynchronization to new satellite. From RAN1 perspective, no feasibility issue is identified for hard satellite switching without PCI change.”
[bookmark: _Toc146883163]In unchanged PCI scenario, common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are required for the resynchronization to the new satellite
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Figure 1. Unchanged PCI scenario; hard satellite switching without PCI change.

The unchanged PCI scenario is for quasi-Earth fixed cell case which is illustrated in Figure 1. Both the feeder link and the service link are changed after the satellite switch at t-Service. Consequently, common TA, K_mac, ephemeris and cell-specific K-offset for the new satellite are likely to be significantly different from those parameters for the old satellite. That is, the parameters for the old satellite cannot be used after the satellite switch.
[bookmark: _Toc146883164]Common TA, K_mac, ephemeris, and cell-specific K-offset for the old satellite cannot be used after the satellite switch.

Considering the existing specification, a UE cannot obtain common TA, K_mac, ephemeris and cell-specific K-offset for the new satellite. The reason for this is basically the unchanged PCI is a L1 mobility scenario rather than L3 mobility scenario. The cell after the satellite switch, which has the same PCI, is not an NTN neighbour cell. Accordingly, common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are not included in the NTN neighbour cell information of SIB19.
[bookmark: _Toc146883165]UE cannot obtain common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch.

In order for common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite to be applied during resynchronization to new satellite, those parameters are necessary to be signaled to all the UE in the cell before the satellite switch. 
[bookmark: _Toc146883166]Common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are provided by network before the satellite switch.


2.2	On the signaling the information required for the unchanged PCI scenario with optional random access
Common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are common to all the UEs in the cell, i.e., cell-specific information. Consequently, for the signaling of those parameters before the satellite switch, broadcast signaling by the network is appropriate for the signaling.
[bookmark: _Toc146883167]Common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are provided by broadcasting by network before the satellite switch.

For broadcasting common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch, SIB19 is appropriate for the broadcasting.
[bookmark: _Toc146883168][bookmark: _GoBack]	SIB19 is used for broadcasting common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch.

It is worth nothing that K_mac, ephemeris, and cell-specific K-offset are parameters included in NTN-Config IE. For common TA, ta-Info and epochTime in NTN-Config IE are needed. Therefore, for the signaling of common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite, NTN-Config IE can be used for the signaling.
[bookmark: _Toc146883169]	For the signaling of common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch, NTN-Config IE is used.

3	Conclusions
In this paper, the following observations are made: 
Observation 1	In unchanged PCI scenario, common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are required for the resynchronization to the new satellite
Observation 2	Common TA, K_mac, ephemeris, and cell-specific K-offset for the old satellite cannot be used after the satellite switch.
Observation 3	UE cannot obtain common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch.

In this paper, we propose the followings:
Proposal 1	Common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are provided by network before the satellite switch.
Proposal 2	Common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite are provided by broadcasting by network before the satellite switch.
Proposal 3	SIB19 is used for broadcasting common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch.
Proposal 4	For the signaling of common TA, K_mac, ephemeris, and cell-specific K-offset for the new satellite before the satellite switch, NTN-Config IE is used.
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