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Introduction

CB: # 27_NTN_CellRelations

CATT

In Rel-17, it should be assumed that the NTN gNB can get aware of cell neighbor relation information from OAM.

In Rel-17, it should be assumed that NTN gNBs do not include any “Neighbor Information NR” in any XnAP messages.

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.

Nok

Enhance XnAP to introduce the timing information for the NTN cell

HW

gNBs should exchange the Validity time window list and Periodicity via Xn.

NTN Operation IE should added to the Validity time period

Validity time window should also apply to the schedule of the TAC for the moving cells.

ZTE

Introducing the neighbor schedule has no impact on current specification

- Whether and how to exchange neighbor information?

- Whether to exchange validity time window list and periodicity? (alternative: exchange satellite ephemeris as per 0520?)

(ZTE - moderator)

Summary of offline disc R3-210972
For the Chairman’s Notes

Propose the following:

Potential Agreement:
Cell relations handling between gNBs for NTN can be handled by OAM (e.g. NTN Control Center), the Xn signalling based enhancement is FFS.

To be continued:

The benefit of the Xn signalling 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?
Discussion

Whether and how the neighbor information should be exchanged over Xn/NG?
In [1], the NTN gNB can get aware of cell neighbouring relation information from the OAM, but the NTN gNBs should still exchange the cell information (i.e. “Served Cell Information NR”) of their own over XnAP.

In [2],  it is proposed to provide a “super set” of served cell information and to associate cell information with a “validity time” over Xn, and reduce the OAM effort.
In [3], the Validity Time Window information should be included in the Served Cell Information NR IE within the Xn Setup and the NG-RAN Node Configuration Update procedure over Xn. The validity time window related to TACs could be introduced in NG Setup procedure and RAN Configuration Update procedure over NG.
In [4], for the NTN cells, the neighbor information can be deduced by the predictable ephemeris from NTN control center, so this information is unnecessary to be exchanged over Xn. 
	Company
	Comment

	ZTE
	Not needed.

In general, once the transparent LEO constellation is stable, its NTN coverage topology is not supposed to be fundamentally changed. And The neighbor cell relationship for satellites in the same orbit can be kept as stable as possible. The neighbor information can be deduced by the predictable ephemeris from NTN control center.With this information, the NTN gNBs could be aware of whether the neighbor cells are available or not.
In this way, there in no impact on current XnAP/NGAP specification.

	InterDigital
	The XnAP protocol exchanges Neighbour Cell information and we believe that should continue. We recognize that it could be done by O&M, but if we do it by O&M do we exchange basic information over XnAP for neighbours or not send it at all? Not clear to me why we would handle Satellite neighbours differently

	CATT
	Not needed.

One gNB could know the internal cell relations clearly as they are controlled by itself. Considering the neighbor cells generated by the other gNBs, they may change along with the movement of the satellites. 
To exchange the neighbor relations requires a gNB to know the neighbor cells generated by the other gNB. But how can a gNB get the neighbor cells generated by the other gNB? Via OAM?

If it’s yes, OAM could configure the proper neighbor relations to all the NTN gNBs. Thus, we see the exchange of the neighbor relations via Xn/NG is not needed at all.

	Huawei
	It seems we are going in wrong debate here. It will be a big step back to rely only on OAM when Xn is present for the neighboring information exchange. 
The issue to solve is related to the cells which are not always “available/activate”. We had agreement to avoid periodic configuration update from last meeting. An indication of activity solve the issue. 

	Intel
	The “validity time” idea appears to be beneficial.

	China Telecom
	Not needed.

The NTN gNB can obtain neighbor information and know when the neighbor cells are available via NTN control functions. In this way, there is no impact on Xn / NG.

	Nokia
	It is beneficial for Xn interface, which already supports the exchange of serving cell/neighboring cell info. The only thing is to match the NTN case that some cells may appear/disappear.
A gNB may or may not know the satellites used by the neighboring gNB.  

There is no proposal on NG. It is not needed for NG interface, since the AMF does not need to know the cell info.

	Apple
	Not needed since the NTN control functions and ephemeris provide this input except for some TN(NTN scenarios. 

	Ericsson
	For not-moving/stationary payload I guess we agree that exchanging served cell/neighbor cell information makes sense as this represents semi-static information, neighbor cell info could even be gained by means of UE reports.
But for moving payloads, we assume that the control of feeder/service link switches to be highly dependent on centrally configured knowledge of the payloads current position and speed, that cannot be managed in a distributed way. Exchange of config info via Xn was made for distributed control of RAN, moving payloads change this assumption completely.
Only if it can be shown that there is benefit of localized / distributed decisions, we would agree on further discussing that, but we don’t see this.

	Rakuten Mobile
	Not necessary. 

	Qualcomm
	Not essential but has limited use

Intel had a good discussion in R3-210751 (not listed here) which makes a good case for providing cell coverage area and coverage movement to gNBs rather than, or as well as, satellite ephemeris data. We think both types of data are needed. Satellite ephemeris can be provided by OAM. Cell coverage area and coverage movement could be provided by the serving gNB using Xn or by OAM. It has to be provided to the serving gNB using OAM so provision using OAM to other gNBs would be the simplest solution. However, Xn could be used to indicate precisely when served cells will be switched on and off, which might be more reliable or more accurate than OAM.

	Thales
	Information may have to be exchanged between gNBs (via Xn/NG procedures) for successful hand-over execution of affected UEs (e.g. set the correct targeted CGI).

Apple raised a good point about the need to exchange neighbor information in case of NTN-TN mobility => need to investigate

However, Ephemeris, switch over events schedule should be provided by NTN control function via OAM to gNBs 




Summary：

 6 of 12 companies commented that the exchange of  neighbor information over Xn/NG is not needed and the OAM could handle the cell relations between the gNBs for NTN.

4 of 12 companies commented that it is beneficial to exchange the neighbor information over Xn, e.g. validity window.

2 of 12 companies commented that the exchange of neighbor information over Xn is not essential but it has limited use.
Potential proposal：

Cell relations handling between gNBs for NTN can be handled by OAM (e.g. NTN Control Center), the Xn signalling based enhancement is FFS.
If the exchange of the neighbor information is considered over Xn/NG, as described in 3.1, how to understand the “validity time”[2] or “validity time window”[3] in detail? e.g. whether the validity time window list and period should be exchanged?
	Company
	Comment

	InterDigital
	We believe in the validity time window as described in [3] but also could support the validity time as in [2]

	Huawei
	We are open to investigate more this aspects related to time management. It was commented last meeting to provide more information, we suggest here a list period or an ephemeris. There is pros and cons in both and in the fact to propose a choice…. 

	Nokia
	We think the timing information in both contributions are similar, i.e. to indicate when the cell appear or disappear. The detail may be discussed later. 

	Qualcomm
	Validity time equated to cell activation and deactivation time makes sense.

	Thales
	Probably same view as QC


Summary：

Further discussion is needed for the details.

Whether the validity time window should be distinguished between moving cells and feeder link cells?
In [3], the NTN Operation IE is proposed to be added to the validity time window.

	Company
	Comment

	Huawei
	First from a neighbor’s point of view, the moving cells and feeder link cells are same, they are cells active in a time frame.

Then from resource management, it is essential to know if the activation is by a signal that could fade away or on/off …  

	Nokia
	It may be no needed.  

In both cases, the timing information is to indicate when a cell appear/disappear, so it is similar in both cases and no need for the differentiation. 

	Qualcomm
	Does not seem needed


Summary：

 2 of 3 companies commented the validity time window should not be distinguished between moving cells and feeder link cells.
Further aspect?
Please add any further aspects that are in scope and were not included in the above:

	Company
	Comment

	Huawei
	The TAC aspect could be manage later one … 

	Qualcomm
	While OAM detailed content would be proprietary, we think the type of data to be included is in scope – e.g. satellite ephemeris, cell parameters, cell coverage area and movement, cell activation/deactivation times.

	Thales
	The minimum list of information provided to gNB by NTN control function should  be defined (e.g. start time and duration of switch over, etc.) . The format of these information may be left for implementation. It should be assumed that the NTN control function in such option will configure the NTN payloads and NTN gateways accordingly.


Conclusion, Recommendations [if needed]

If needed
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