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Introduction

CB: # 21_NTN_CellRelation

HW 6600

Consider the neighbor schedule as cell information over XNAP and F1AP

ZTE 6685

- NTN coverage topology is not supposed to be fundamentally changed, and the “neighbor cell relation” is predictable and periodic as long as the LEO constellation is stable.

- From the perspective of standard, the “neighbor cell relation” management for transparent LEO satellite could be handled by delicate planning and OAM provision. 

- The PCI conflict of HAPS system is out of the scope of Rel-17 NTN-WID.

Chair: may benefit from exchanging ephemeris data for satellites that the neighbor(s) connect to at Xn setup / NG-RAN config update

(ZTE - moderator)

Summary of offline disc R3-206863
For the Chairman’s Notes

Propose the following:

R3-206600 Noted;

R3-206685 Noted;

Propose to capture the following:

Agreement:

The neighbor schedule information could be considered for NTN.
The neighbor cell relation management for transparent LEO satellite cannot be handled by OAM only.
The PCI conflict issue of HAPS should be de-prioritized in Rel-17. 

Issue 1: Whether the neighbor schedule information should be exchanged over Xn/F1, or this information could be pre-configured by NTN control center/OAM provision. And the detail of schedule information should be further discussed.  To be continued…
Issue 2: Further enhancement for the neighbor cell relation management for transparent LEO satellite should be considered. To be continued…

Discussion

Issue 1: Whether the neighbor schedule should be considered as cell information over XnAP and F1AP
Description: In [1], as the satellite moves obeying the predictable orbit, the gNB should be aware of its neighbor cells. The scheduling neighboring information could advice the gNBs when the neighboring is available, which will reduce the signalling for update cell information and save time on configuration.
	Company
	Comment

	InterDigital
	This idea has merit 

	Thales
	The beam lay-out is indeed predictable for both GEO and LEO system (Earth fixed and moving beams) by the control centre of the Non-Terrestrial Network and gNB can be made aware of this

	Nokia
	This is beneficial, e.g. if a cell (provided via a satellite) will disappear soon, there is no need to ask the UE to perform a measurement for this cell, or consider this cell as a HO target.

	Apple
	This is a good idea to explore. 

	CATT
	For the gNBs connected to the same NTN GW, we assumes the neighbor relations of a cell is steady for earth fixed cell scenario, and the neighbor relations may change periodically for earth moving cell scenario, normally the neighbor relations will change in case one satellite comes or leaves the current NTN GW.

For the gNBs connected with different NTN GWs, it seems not necessary to exchange all the served cell info and corresponding neighbor relations between the gNBs. It’s only make sense for the gNBs which serves the border areas of the NTN GWs to exchange the cell relations, to make proper measurement configuration and handover preparation.

	Ericsson
	F1 is out of scope for NTN.

It is for sure beneficial to avoid periodic updates (see same topic also in other discussions) on Xn, but rather provide a set of predictable neighbour relations with timing information. However, whether this will be realised by actually exchanging information via Xn but kind of pre-configured is another story to write.

	Intel
	As others commented already, on the very high level the idea has merits. It is not clear, though, how much (and if at all) we want to impact Xn (and definitely F1) with satellite related information, which is transport network after all.

Can’t it be realized through information exchange between a gNB and the NTN control center?

	Qualcomm
	Some neighbour cell info exchange over XnAP seems necessary to confirm to a gNB the availability of cells at neighbour gNBs. But information related to a moving coverage area could be provided via O&M, so it is not clear at this point how much needs to be actually added beyond existing exchanges.

	Huawei
	Thank you for the feedback, few responses:

The proposal can apply when Xn is needed with NTN

Some feature will anyway impact F1, e.g. if SIB are impacted, etc …

The effort of pre-configuration should probably be same, the schedule provides an explicit minimal indication 

The information between the gNB and the NTN control should be let to implementation or at least specified with O&M requirement

The confirmation of gNB is needed only once, unless we become fan of the blind HO

	Samsung
	It is a good idea. But it depends on the impact to XnAP. If can be done by OAM easily, then it is better to avoid impact to XnAP a lot at this stage.

	ZTE
	Agree with the majority that this idea is benefit, but whether the neighbor schedule can be assigned by NTN control center or OAM is FFS. 


9 out of 11 companies think that the neighbor schedule information for gNBs is beneficial.
5 out of 11 companies think that the neighbor schedule information could be pre-configured by NTN control center or OAM provision.

Conclusion 3.1: The neighbor schedule information for gNBs is beneficial, whether this information should be exchanged over Xn or F1 is FFS.

Issue 1bis: If the neighbor schedule could be considered, what information should be included in the neighbor schedule in detail, e.g., the ephemeris data for satellites?
	Company
	Comment

	InterDigital
	This probably needs more discussion how it scheduled ok to keep it FFS for now

	Thales
	The NTN control center has an overall view on the radio resources of the satellite system including the evolution in time of the beams lay out.

It is able to provide to the gNB as OAM object

the scheduling of the beam lay-out and the association between cell Ids and beam(s), 

the definition of the Tracking Areas and geographical Cell Id areas (through vertices coordinates for example)

We don’t believe the satellite ephemeris are needed by gNB for neighbor schedule. Note that however the actual satellite ephemeris (format and content depending on RAN1/2 outcomes) can be provided by the NTN control center to the gNBs for the purpose to broadcast to UEs appropriate information via the SIB for the UL synchronization.

	Nokia
	This may need further discussion on the detail. 

Regarding to Thales’ comment, the NTN Control center know the satellite, but it may not know the cell information provided over the satellite. The gNB need to know the cell information, but not the satellite information. 



	Apple
	Agree that the details need to be further discussed. 

	CATT
	It seems feasible for NTN Control Center or OAM to configure the variable neighbor relations for the gNBs connected with the same NTN GW. For the gNBs connected with different NTN GWs, maybe it’s not easy to configure the neighbor relations between each other. Signalling based solution may be needed to exchange the served cell list and corresponding neighbors in this case.

Details need to be further discussed.

	Ericsson
	This is still all up in the stars and satellites ;-)

	Intel
	We think that most, if not all, of this information can come from the NTN control center

	Qualcomm
	Transferring ephemeris data over XnAP seems rather inefficient – and may be better provided via O&M. However, other NR cell information could be provided over XnAP. However, we do not currently have a strong view on use of O&M versus XnAP.

	Huawei
	Capture a Stage 2 O&M requirement on availability of the ephemeris information in the gNB is enough.

	Samsung
	Need further discussion. As said above, OAM choice should be considered firstly.

	ZTE
	As companies have no consensus on whether the neighbor schedule exchange should impact Xn/F1 interface, the detail should be further discussed.


6 out of 11 companies think that the detail of neighbor schedule information should be further discussed.
Conclusion 3.2: The detail of neighbor schedule information should be further discussed.
Issue 2: Whether the neighbor cell relation management for transparent LEO satellite could be handled by delicate planning and OAM provision?
Description: In [2], as NTN has much lower number of cells than TN, the NTN cell coverage on earth are not much impacted by earth environment, so NTN’s “neighbor cell relation” is actually less complicated or less variable than TN case. Via delicate planning and OAM provision, each “On ground NTN gNB” could have full scope of potential “neighbor cell relation” info with all neighbors. Therefore, no further enhancement is needed for neighbor cell relation management in Rel-17.
	Company
	Comment

	InterDigital
	In theory yes, but should look at options like [1]. 

	Thales
	Given that the beam lay-out and the association between cell Ids and beam(s) will change over time especially for LEO system with Earth moving beams, this information will have to be updated frequently

	Nokia
	OAM is always possible, but 3GPP/industry is moving to the direction to minimize the OAM effort to the gNB.

	Apple
	We agree with Thales here that the information will change frequently. Also for GEO cases, this list will be quite huge. 

	CATT
	As the neighbor relations are predictable, it’s not hard for OAM to do such kind of configuration. For 
ignaling based solution, we assumes the neighbor relations may need to be updated frequently, this is a challenge to the Xn maintenance. 

	Ericsson
	In terrestrial networks, certain planning effort needs to be done to define cell broadcast content, which then serves as the starting point for detecting neighbor relations. Identifying neighbor relations for NTN could be assumed being based on knowledge of satellites’ constellation, but we can for sure discuss how “terrestrial” methods for neighbor relation detection are applicable and useful for NTN and, moreover, whether this information is supposed to be semi-static and needs to be adjusted. In the end, we will see on Xn configuration information that caters for feeder-link switch primarily.

Looking at the discussions we had so far, I don’t see those aspects covered and answered, so still a long way to go, as it seems. 

	Intel
	Anything can be done via almighty OAM (. Also bear in mind that there is an NTN control center…

	Qualcomm
	We agree with this as a possibility – but some XnAP information seems needed as O&M cannot predict all eventualities (e.g. backhaul problems, interference, excessive cell loading).

	Huawei
	Same view as majority of companies, it is too early for such statement, optimization and O&M reduction may be possible, if a common benefit is understood.

	Samsung
	Same view as majority.

	ZTE
	In general, OAM can solve the neighbor cell relation for the transparent LEO satellite.


8 out of 11 companies think that OAM cannot cover all issues of cell relation management, and further enhancement should be considered.
Conclusion 3.3: The neighbor cell relation management for transparent LEO satellite cannot be handled by OAM only, further enhancement should be considered.
Issue 3: Whether the PCI conflict issue of HAPS should be de-priorizted or out of the scope of Rel-17 NTN-WID?
Description: In [2], the PCI conflict issue could be mitigated via implementation based methods. And the PCI conflict issue may be one of the cases in SON/MDT WI, which should not be discussed in Rel-17 NTN-WID.
	Company
	Comment

	InterDigital
	Unless some issue is found it seems like anything could be handled in SON/MDT WI if anything is needed at all. So ok to de-prioritize

	Thales
	As per the WID objective,

“Furthermore the following can be considered with 2nd priority

•
Verify the applicability of existing Rel-16 ANR techniques to solve PCI confusion in order to support co-channel operation between HAPS & terrestrial networks and develop enhancements if needed [RAN2/3]”

	Nokia
	HAPS should be considered, but low priority.

	Apple
	Should be considered with lower priority.

	CATT
	HAPS could be considered, the extra issues caused by HAPS should be down-prioritized.

	Ericsson
	ok to de-prioritize

	Intel
	OK to de-prioritize

	Qualcomm
	We think PCI conflict is one issue which can be dealt with by careful O&M. So it seems okay to de-prioritize in RAN.

	Huawei
	Same view as Qualcomm

	Samsung
	OK to de-prioritizex

	ZTE
	OK to de-prioritize


All companies are fine to de-prioritize the PCI conflict issue of HAPS.
Conclusion 3.4: The PCI conflict issue of HAPS should be de-prioritized in Rel-17.
Conclusion, Recommendations [if needed]

If needed
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