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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#121 meeting, for the satellite switching without PCI changing, the following working assumption was agreed on NTN HO enhancements [1].

Working Assumption: 
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.

In this contribution, we would like to discuss remaining open issues on the satellite switching without PCI changing based on the above working assumption.
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
Open issues on the satellite switching without PCI changing
[bookmark: _Hlk130992209]Cell identification
In the same PCI scenario, from the UE perspective, it is seen the same cell even if the satellite is changed, thus the UE does not have to initiate handover procedure during the switch. Meanwhile, from the network perspective, the leaving (old) satellite will stop the beam transmission to the UE and the next (new) satellite using the same gNB will start the beam transmission with the same PCI.
Therefore, the UE needs the information that the cell belonging to the upcoming satellite uses the same PCI. Otherwise, the UE behaviour is unexpected because the UE can detect the cell change but no cell configuration is provided.
Proposal 1: The UE is informed that the same PCI is used in the next satellite.
UL beam switching and/or RA
Using the same PCI can reduce RRC signalling transactions during handover procedure, but it cannot reduce the RA procedure due to the UL timing lost. So, if the UE expects the next satellite uses the same PCI, the UE should perform DL/UL re-synchronization instead of handover after the satellite switching. 
At the satellite switching, UL synchronization, i.e., TA adjustment is required after the satellite switching as well as the different PCI case. In general, the random access (RA) procedure can be used to re-synchronize with the new satellite. As in the Rel-17 NTN, the UE has to acquire TA related RRC information (e.g., TA common) via SIB19 after the satellite switch, therefore the UE will be provided the satellite switch timing from the network. Some companies proposed that the timing can be already indicated by the current SIB19 (i.e., t-service) [2], and it is reasonable to reuse the information because there is no additional specification impact.
Observation 1: The UE can know the satellite switching timing via the NTN SIB19 in Rel-17.
Assuming the cell common configuration is not changed after switching to mitigate the RRC signalling overhead, the RA resources configured by the old satellite should be used for RA attempt to the new satellite. However, in general, because the UE identifies the cell by PCI, the UE may not clearly recognize whether the new cell belonging to the new satellite is available or not. Thus, for initiating RA procedure in the same PCI scenario, the UE needs to check the cell availability. We think at least it is possible and enough to re-acquire the SIB19 broadcasted from the new satellite. So, in the same PCI satellite switching scenario, the UE should initiate RA procedure if the UE re-acquires the SIB19 and identifies the availability via e.g., t-service.
Observation 2: In the satellite switching without PCI changing, the UE needs to identify the availability of the new cell for initiating RA procedure.
Proposal 2: In the satellite switching without PCI changing, the UE should re-acquire the SIB19 belonging to the new cell and initiate RA procedure after receiving SIB19.

Conclusions
[bookmark: OLE_LINK3]In this contribution, we have some discussions on handover enhancements for NTN and the following observations and proposals are made:
Cell identification:
Proposal 1: The UE is informed that the same PCI is used in the next satellite.

UL beam switching and/or RA:
Observation 1: The UE can know the satellite switching timing via the NTN SIB19 in Rel-17.
Observation 2: In the satellite switching without PCI changing, the UE needs to identify the availability of the new cell for initiating RA procedure.
Proposal 2: In the satellite switching without PCI changing, the UE should re-acquire the SIB19 belonging to the new cell and initiate RA procedure after receiving SIB19.
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