
3GPP TSG-RAN WG3 #113-e	R3-213670
E-meeting, 16th – 26th August 2021	

Source:	CATT
[bookmark: Title]Title:	On remaining issues regarding cell relation handling
[bookmark: Source]Agenda Item:	20.2.3
[bookmark: DocumentFor]Document for:	Discussion and decision

1. Introduction
There are a few open issues left from the last RAN3 meeting:
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 show our opinion over them.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]At first we want to talk about the case of intra-NTN.
In terrestrial network, RAN nodes get aware of cell neighbouring relation mainly from the following three mechanisms:
· Configured by the OAM;
· Through ANR mechanism, i.e. UE’s report;
· Through XnAP messages.
Obviously, the last case is feasible (and beneficial) only if the current RAN node (assuming it is gNB1) does not know one neighbouring relation and its partner (assuming it is gNB2) knows this very cell relation. So the next question is how does gNB2 get aware of this very cell relation?
It should not come from the OAM, since if the OAM informs gNB2 about a cell relation, it has no reason not to inform gNB1 as well. Hence the only possibility is the first two mechanisms. And finally it comes down to the second mechanism, i.e. ANR.
That is to say, exchanging cell neighbouring information over XnAP is beneficial ordinarily only if ANR is applicable.
Observation 1: Exchanging cell neighbouring information over XnAP is beneficial ordinarily only if ANR is applicable.
ANR cannot work well in non-GEO NTN. Therefore exchanging cell neighbouring information over XnAP ordinarily has no use.
Observation 2: Exchanging cell neighbouring information over XnAP ordinarily has no use in non-GEO NTN.
Since this feature has no use, we should not introduce any “optimisation” to it merely in order to make it more precise. That does not make it useful.
Proposal 1: Do not introduce any optimisation on “Neighbour Information NR” if the intention is merely to make the neighbouring information more precise in non-GEO NTN, as the entire neighbour relation is not useful.
Nevertheless exchanging the configuration of “serving cells” may be useful for some cases, e.g. the Measurement Timing Configuration IE can be quite useful when configuring measurement gap toward a UE.
Observation 3: Information within the “Served Cell Information NR” can be useful in some case, e.g. the Measurement Timing Configuration IE can be used in configuring measurement gap.
But there still seems no need to adopt any enhancement.
For example, one NTN cell can now be configured with multiple TACs and keep changing over time, and thus someone may suggest attaching a “valid period” toward each of the TACs. But in our opinion the TACs are not quite useful over the XnAP (i.e. no significant benefit) so such enhancement seems an over design. A more suitable solution is that the peer node can simply ignore this field.
Proposal 2: Do not introduce any optimisation on “Served Cell Information NR”, if the intention is merely to make the serving information more precise in non-GEO NTN, as the receiving node can simply ignore any field which may not be precise.
For the part between NTN and TN, we are not sure that there really should be an Xn interface between them. 
On one side, one NTN gNB ordinarily covers quite a large area, and if every NTN gNB should have an Xn interface with each “neighbouring” TN gNB, there would be a lot of Xn interfaces terminated at this NTN gNB. This may be quite a large load.
Observation 4: There would be a lot of Xn interfaces terminated at one NTN gNB if it is to have an Xn interface with each “neighbouring” TN gNB.
On the other side, signalling exchange between the TN and NTN are expected to be very rare, e.g. there would not be many UEs to be handed over between TN and NTN at a given time, and the delay (of the HO preparation phase) of Xn-based HO is not significantly shorter than N2-based HO. Thus the benefit of maintaining such NTN-TN Xn interfaces seems not significant.
Observation 5: It seems not quite useful to maintain NTN-TN Xn interfaces.
Considering NTN-TN Xn interface seems not quite efficient, we prefer not to consider NTN-TN Xn interface, at least in Rel-17.
Proposal 3: Xn interfaces between NTN gNBs and TN RAN nodes should not be considered in Rel-17.
3. Conclusion
Observation 1: Exchanging cell neighbouring information over XnAP is beneficial ordinarily only if ANR is applicable.
Observation 2: Exchanging cell neighbouring information over XnAP ordinarily has no use in non-GEO NTN.
Proposal 1: Do not introduce any optimisation on “Neighbour Information NR” if the intention is merely to make the neighbouring information more precise in non-GEO NTN, as the entire neighbour relation is not useful.
Observation 3: Information within the “Served Cell Information NR” can be useful in some case, e.g. the Measurement Timing Configuration IE can be used in configuring measurement gap.
Proposal 2: Do not introduce any optimisation on “Served Cell Information NR”, if the intention is merely to make the serving information more precise in non-GEO NTN, as the receiving node can simply ignore any field which may not be precise.
Observation 4: There would be a lot of Xn interfaces terminated at one NTN gNB if it is to have an Xn interface with each “neighbouring” TN gNB.
Observation 5: It seems not quite useful to maintain NTN-TN Xn interfaces.
[bookmark: _GoBack]Proposal 3: Xn interfaces between NTN gNBs and TN RAN nodes should not be considered in Rel-17.
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