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1. Introduction
In previous RAN3 meetings, there were some discussions on cell neighbouring information handling for NTN network, especially for the scenario where at least the CGIs used in the Access Spectrum are moving along with the satellite [1]. A few agreements were already achieved during these meetings, but how should a gNB get aware of the information of its neighbour cells remains an open issue.
In this contribution, we will further analyse how to handle the cell relation between the gNBs and provide our observations and proposals accordingly. 
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]In conventional TN, the OAM (typically) configures a gNB with cell neighbouring information whenever a served cell or a neighbour cell is turned on, and such information is also exchanged over RAN interfaces, typically Xn. Since cells in the TN are all fixed on the ground and the cell neighbouring relation is generally static, such design does not incur any heavy signalling overhead.
But in satellite-based NTN with earth-moving cells, the case is rather complex. The cell neighbouring relation will inevitably change drastically over time for at least a significant proportion of cells within the network (even if the network aims to cover only one continent or one ocean). This nature is a joint consequence of the orbit of satellite and the spin of earth. Based on this observation, some company ever proposed that we can enhance the current mechanism for exchanging a “neighbour schedule”, e.g. to add time stamps for each neighbour cell which indicate when the “neighbour relation” starts and when it ends.
However, we found such mechanism is not easy to use. Generally speaking, there are two major methods to provide such “neighbour schedule”:
· Option 1: by providing the absolute time directly, i.e. explicitly indicates when a “neighbour relation” starts and when it ends.
· Option 2: by providing some additional information on the basis of ephemeris, which makes it possible for the receiving gNB to deduce when a “neighbouring relation” starts and ends.
In our opinion, Option 1 cost too many bits (although such load is negligible over interfaces), while Option 2 is hard to standardise. Therefore we prefer not to introduce such enhancement. Relying on OAM seems a much easier solution, since even such enhancement is introduced, the OAM still needs to inform the “sender” gNB about the cell neighbouring information before it sends the XnAP message to other gNBs.
Nevertheless, this does not mean that the OAM has to tell a gNB about everything w.r.t its neighbour cell. A gNB may still adapt the configuration of its serving cell dynamically whenever it wants, as long as such adaption does not affect the cell coverage (and the NCGI of course) which should be planned by the OAM. When such adaptions occurs, this gNB shall trigger an NG-RAN node Configuration Update procedure toward its neighbour gNBs, in order to inform them that the configuration of its served cell is changed.
[bookmark: _GoBack]The OAM, on the other side, only need to inform its neighbour gNB about when and how a cell (identified by an NCGI) served by this given gNB neighbours to the cell(s) served by the neighbour gNB—it needs not provide any further information of this very cell (nevertheless it is not precluded to do so).
Proposal 1: In Rel-17, it should be assumed that the NTN gNB can get aware of cell neighbouring relation information from the OAM.
From the perspective of specification, such design means that NTN gNBs need not include any “Neighbour Information NR” over XnAP, while the “Served Cell Information NR” shall still be included as usual. When Xn interface is setup (or updated), the gNBs should include a list of “the super set” of its served cells, i.e. all the cells served by one gNB that neighbours to at least one cell served by the other gNB on at least one point of time. When a gNB needs to use neighbouring information, e.g. to configure a UE with measurement gap, it shall firstly get aware of what cell is neighbouring by checking the information provided by the OAM, and then get aware of the detail configuration (e.g. MTC) by checking the information provided by its neighbour gNB over the XnAP.
Considering that the “Neighbour Information NR” is defined as an optional field, such understanding does not need any change over ASN.1 codes.
Proposal 2: In Rel-17, it should be assumed that NTN gNBs do not include any “Neighbour Information NR” in any XnAP messages.
Proposal 3: NTN gNBs should still exchange the cell information (i.e. “Served Cell Information NR”) of their own over XnAP to facilitate mechanisms such as measurement gap configuration. This information is not assumed to be provided by the OAM.
3. Conclusion
Proposal 1: In Rel-17, it should be assumed that the NTN gNB can get aware of cell neighbouring relation information from the OAM.
Proposal 2: In Rel-17, it should be assumed that NTN gNBs do not include any “Neighbour Information NR” in any XnAP messages.
Proposal 3: NTN gNBs should still exchange the cell information (i.e. “Served Cell Information NR”) of their own over XnAP to facilitate mechanisms such as measurement gap configuration. This information is not assumed to be provided by the OAM.
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