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Introduction

In the previous RAN3 meetings, the cell relation were discussed, and some agreements were reached.
Current ANR mechanisms are applicable for NTN 

No need of enhancements for solving PCI conflict (collision & confusion) with satellite in Rel-17 NTN-WID. (e.g. including between different constellations)

The PCI conflict issue of HAPS should be de-prioritized in Rel-17.

Xn may exist between 2 gNBs handling NTN

Serving/neighbor NTN cell information, if any, may be exchanged between gNBs via Xn.

How to manage neighbor cells which appear and disappear?

- The benefit of the Xn signaling based enhancement for cell relations handling needs to be clarified.

- In the case of NTN-TN mobility, whether the exchange of neighbor information is needed?
In this contribution, we will further discuss the left issues of cell relation for NTN.
Discussion
In last meeting, it was agreed that the serving/neighbor NTN cell information may be exchanged between gNBs via Xn. For the transparent LEO satellites with earth moving cells, the neighbour cell of a specific NTN cell could appear and disappear with movement in a planned manner. In current specification for TN, the appearance and disappearance of neighbour cell will lead to frequent configuration update procedures over Xn with signalling overload and waste of radio resources.

In RAN3#110 meeting, the following agreement was reached. Solutions should not result in periodic configuration update on Xn; one way to achieve this is to provide a “super set” of served cell information and to associate cell information with a “validity time window”. Another way would be to rely on OAM.

As discussed in [2], the timing information for the earth moving cells could be introduced in NTN. For example, the timing information could be the validity time window corresponding to the served cell in the source gNB. In detail, the validity time window could indicate the available time and unavailable time of the served cell. And the timing information could be exchanged via Xn Setup procedure or the NG-RAN Node Configuration Update procedure.

With the timing information, the target gNB could estimate the validity time of the served cell and adjust the schedule of the UE to avoid the frequent configuration update procedures. And the details of the timing information could be further discussed after the time information is agreed to exchange over Xn.

Proposal 1: For the neighbor NTN cells, the timing information to indicate the cell validity could be exchanged over Xn.

For the NTN-TN mobility, as the cells in TN are earth fixed, the cell management of the neighbour cells should also depend on the type of satellite. For the GEO and transparent LEO with earth fixed cells, the neighbour cell relation is also fixed, and the cell management mechanism in TN can be reused. However, for the transparent LEO with earth moving cells, as the NTN cell would sweep across the geographical area, and the neighbor cell relationship should be changed frequently with the move of the NTN cell as well. Thus, the timing information indicating the validity of the NTN cell is also needed to exchange. 

However, as discussed in other topic of NTN, it was agreed that Xn mobility between NTN gNBs and terrestrial gNBs is treated with low priority in Rel-17. Therefore, the exchanged of the neighbour information for NTN-TN mobility can be treated as low priority.
Proposal 2: The exchange of the neighbour information for NTN-TN mobility can be treated as low priority.

Conclusion

RAN3 is kindly asked to consider following observation and proposals:

Proposal 1: For the neighbor NTN cells, the timing information to indicate the cell validity could be exchanged over Xn.

Proposal 2: The exchange of the neighbour information for NTN-TN mobility can be treated as low priority.
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