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1. Introduction
In the latest RAN2#123bis meeting there were discussions in providing NTN neighbour cell information in TN cell for the sake of mobility and service continuity, including an email offline [AT123bis][305][NR-NTN Enh] Support of NTN neighbor cell info in TN cell. The discussion is expected to continue, and we provide our views in this contribution.
2. [bookmark: Proposal_Beacon]Discussion
Support of the functionality
The NTN-TN service continuity has been one of the objectives in Rel-18 NR NTN. It has been agreed to provide some TN area information in a new SIBXX in a serving NTN cell to help UE reduce unnecessary measurements e.g., on TN cell frequencies. Meanwhile, there were also proposals to support providing NTN neighbour cell information in a serving TN cell enhance TN-NTN mobility and service continuity.
From our understanding it could be a bit late to introduce this function in the end of Rel-18 considering possible impacts on specifications, but we also see the benefit and have some sympathy with the requirements from satellite operators, which makes it a necessary functionality to be supported either in Rel-18 or in Rel-19. Based on our further analysis (also listed below), we think this functionality can be introduced in Rel-18 NR NTN with minor modifications, as long as some further decisions can be made to keep it simple.
Proposal 1: Providing NTN neighbor cell information in a TN serving cell is supported.
Which SIB to be used
If this functionality is supported, the first issue is which SIB can be used to provide such information. Options include the NTN-specific SIB19, the SIBXX newly introduced for providing TN area information and the SIB3/4/5 that usually carries cell reselection information. In our understanding SIB19 is the best option considering the following reasons:
1) current SIB19 format already supports to include neighbour NTN cell information in NTN-NeighCellConfigList. While defining new IEs are needed for either SIBXX or SIB3/4/5.
2) the ephemeris of neighbour NTN cell could be too large for SIB3/4/5 or SIBXX already with restriction for TN cells.
Proposal 2: NTN neighbor cell information is provided in SIB19 in a TN serving cell.
Essentiality in RRC_IDLE/INACTIVE
If SIB19 is agreed to be used, some following issues need to be further discussed possibly with simple decisions.
For a serving NTN cell the SIB19 is an essential SIB for uplink synchronization and UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of it. It means that UE needs to re-acquire SIB19 in time before reaching its validity duration. If UE fails to acquire SIB19, UE shall consider the serving NTN cell as barred. However, things should be different when the SIB19 is provided in a TN cell for a neighbour NTN cell, the SIB19 should not be an essential SIB.
Proposal 3: SIB19 is not an essential SIB when provided in a TN serving cell, i.e. UE does not consider the TN serving cell as barred if it fails to acquire SIB19.
Proposal 4: UE in RRC_IDLE/INACTIVE is not required to ensure having a valid version of SIB19 in a TN serving cell.
Similarly, SIB19 will no longer be essential for uplink synchronization for UE in a TN serving cell.
Proposal 5: The exact time of reacquiring SIB19 for UE in RRC_IDLE/INACTIVE in TN serving cell is up to UE implementation.
Essentiality in RRC_CONNECTED
For NR NTN, UE in RRC_CONNECTED starts T430 for the serving cell upon receiving SIB19. The T430 is used to ensure that UE has a valid SIB19 for uplink synchronization to its serving NTN cell. When T430 expires, the UE considers the uplink synchronization to its serving NTN cell is lost. However, when the SIB19 is provided in a TN cell for a neighbour NTN cell, whether UE has a valid SIB19 has no impact on UE synchronization to its serving TN cell. Therefore, the T430 handling should be different to that in a serving NTN cell.
Proposal 6: UE in RRC_CONNECTED does not start T430 when SIB19 is provided in a TN cell.
Handling of parameters when provided/absent
If the SIB19 is provided in a TN cell for a neighbour NTN cell, it is expected that the SIB19 does not include the serving cell part but only the neighbour cell part (i.e., NTN-NeighCellConfigList).
In the current SIB19 designed for a serving NTN cell, some of the parameters of NTN-NeighCellConfigList part have dependence on the parameters of the serving cell (e.g., epoch time and validity duration) which are not expected to be presented when the SIB19 is provided in a TN cell for a neighbour NTN cell, and some further details shall be discussed.
For the epoch time which is originally based on the serving NTN cell’s timing, it is unclear whether it shall be based on serving TN cell or neighbour NTN cell when provided in a serving TN cell. In our understanding although the information is for neighbour NTN cell, it is straight-forward to be based on the serving TN cell’s timing based on network implementation.
Proposal 7: The SFN and subframe numbers of epoch time indicated in SIB19 in TN serving cell are based on the timing of the serving cell.
Another issue is how to determine the epoch time of neighbour NTN cell when it is absent, considering that the epoch time of the TN serving cell is likely to be absent as well. In our understanding it is straight-forward to follow the default understanding for the case when the epoch time of serving NTN cell is absent, i.e. the end of SI window where this SIB19 is scheduled.
Proposal 8: If the epoch time indicated in SIB19 in TN serving cell is absent, UE considers the epoch time as the end of SI window where this SIB19 is scheduled in the TN serving cell.
For the validity duration a similar issue is the handling when it is absent, considering that the validity duration of the TN serving cell is likely to be absent as well. In our understanding as long as the SIB19 is no longer essential for uplink synchronization for UE in a TN serving cell, the validity duration can be handled as infinity or not applicable when the parameter is absent, or alternatively a default value can be considered.
Proposal 9: If the validity duration indicated in SIB19 in TN serving cell is absent, one of the following options is adopted:
A) UE considers the validity duration as infinity or not applicable;
B) UE considers the validity duration as a default value.
3. Conclusion
In this contribution we discuss the support of providing NTN neighbor cell information in a TN serving cell. The following are proposed:
Proposal 1: Providing NTN neighbor cell information in a TN serving cell is supported.
Proposal 2: NTN neighbor cell information is provided in SIB19 in a TN serving cell.
Proposal 3: SIB19 is not an essential SIB when provided in a TN serving cell, i.e. UE does not consider the TN serving cell as barred if it fails to acquire SIB19.
Proposal 4: UE in RRC_IDLE/INACTIVE is not required to ensure having a valid version of SIB19 in a TN serving cell.
Proposal 5: The exact time of reacquiring SIB19 for UE in RRC_IDLE/INACTIVE in TN serving cell is up to UE implementation.
Proposal 6: UE in RRC_CONNECTED does not start T430 when SIB19 is provided in a TN cell.
Proposal 7: The SFN and subframe numbers of epoch time indicated in SIB19 in TN serving cell are based on the timing of the serving cell.
Proposal 8: If the epoch time indicated in SIB19 in TN serving cell is absent, UE considers the epoch time as the end of SI window where this SIB19 is scheduled in the TN serving cell.
Proposal 9: If the validity duration indicated in SIB19 in TN serving cell is absent, one of the following options is adopted:
A) UE considers the validity duration as infinity or not applicable;
B) UE considers the validity duration as a default value.
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