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Introduction

CB: # 37_NTN_CellRelation

- ZTE

no need to enhance current “neighbor cell relation” management or ANR function for transparent LEO satellite

- HW

LEO with moving beam scenario should be set at low priority.

ANR should be set at low priority.

PCI collision detection should be set at low priority.

- CATT

No need to consider ANR mechanism over Uu for NTN at this phase.

No need for any enhancement on PCI confusion detection for NTN at this phase.

- Nok

Flying HAPS sharing the same PLMN and PCI pool may lead to PCI conflicts.

PCI conflicts between the terrestrial cells and airborne cells can easily be avoided by splitting the PCI pool into two parts

PCI confusion issue may still exist, in case of separate PCI space for HAPS and terrestrial network.

discuss and select mitigation methods for the PCI related issues described above.

++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):

+ Current ANR is applicable; currently no enhancements seem necessary? (possible agreement? contribution driven discussion)

+ Whether to consider PCI conflicts: any differences w.r.t. how they are addressed in terrestrial networks?

+ Low prio in future meetings?

(ZTE - moderator)

Summary of offline disc R3-205493
For the Chairman’s Notes

Propose the following:

R3-204665 Noted;

R3-204964 Noted;

R3-205119 Noted;

R3-205267 Noted;
Propose to capture the following:

Agreement:

RAN3 shall support scenario A, C1 and C2 and shall focus on C2 (solving potential new issues).

ANR (enhancement) is not specific topic for NTN and should be de-prioritized in Rel-17 NTN-WID. 

There is no need of enhancement for solving PCI conflict (collision&confusion) with satellite in Rel-17 NTN-WID.  

Issue 1: We may take advantages of the characteristics of “predictable and periodical”with some NTN operation when considering“neighbour cell relationship”, but it does not exclude the case that some NTN operation does not have characteristics of“predictable and periodical”. To be continued…

Issue 2: RAN3 continues evaluating the “differences and real complexity” of “neighbour cell relationship”of NTN system.  To be continued…

Issue 3: RAN3 continues evaluating the “use case and necessity” of HAPS which may incur PCI conflict issue. To be continued…
Discussion

In TR38.821, the scenarios with satellites were quoted below for references, which we shall discuss firstly. 
Table 4.2-1: Reference scenarios

	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:

steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:

the beams move with the satellite
	Scenario C2
	Scenario D2


In R3-205267(Nokia), the scenario with Flying HAPS sharing the same PLMN/carrier frequencies/PCI pool was addressed, which we shall discuss after satellite scenario in the CB end.
Issue 1: Can we focus on scenario C2 (moving NTN cell) and assume the LEO constellation (via OAM planning) has been stable?
Description: For GEO and C1 scenarios, the NTN cell deployment and “neighbour cell relation” are fixed on earth. Hence we shall only focus on scenario C2, where the NTN cell is moving on earth. In addition, we shall also assume the LEO constellation (via OAM planning) has been stable, so no new NTN cell is to be added or no existing NTN cell is to be removed, or no NTN cell is to be replaced by others etc. 
If someone wanna consider the case of non-stable LEO constellation, it shall be de-prioritized. Note: the timing scale for potential varying LEO constellation is quite large, as it is not dynamic matter.
	Company
	Comment

	ZTE
	Yes. Focus on C2 (incurring potential new issues), and no dynamic LEO constellation in NTN practice.

	CATT
	Yes. Satellites first.

	Nokia
	Primary focus should be on C2. However in this scenario it is also expected that cells are turned on and off in certain areas of the world, e.g. to reduce interference at the poles, so this needs to be considered. Furthermore, the impact of Earth rotation can be included.

	Intel
	Agree to focus on C2

	Samsung
	Agree. Main focus on C2 and assume the LEO constellation is stable via OAM planning and provision in Rel-17 phase. It is not precluded for the some possible optimization mechanism about the scenario A and C1.

	Ericsson
	Sorry, I don’t get this point. Are we still in the study phase? Shouldn’t we assume stable satellite constellations regardless the scenario?

	Huawei
	No, moving beam will be likely discussed as 2nd priority see R3-204964

	Thales
	Scenarios where Non Geo Synchronous Orbit constellation (e.g. LEO and MEO) generate Earth moving beams are not realistic when the beams are narrow or the altitude is low, due to excessive Hand-over rate that will be created. Therefore Earth moving beams should be restricted to wide beams and higher altitude. On the other hand, Earth fixed beam scenarios are especially suited for narrow beams (especially suited for broadband and handheld applications) and applicable at any altitude thanks to well proven phased array technology on board satellites.

We recommend therefore to prioritise “Scenario C1” for LEO (Earth fixed beams) and also “Scenario A” for GEO and only after address “Scenario C2” for LEO (Earth moving beams).

The concepts of non-stable or varying LEO constellation are not defined in this TDOC, so it is difficult to comment.

	Qualcomm
	Agree to focus on C2, since a C2 solution could also suppport C1 and A.

We also think that A is lowest priority (due to lowest likelihood of use) and C1 places high demands on satellites which may reduce deployment (e.g. suppose a steerable beam cannot keep beam coverage completely fixed)

	Fraunhofer IIS/HHI
	We would prefer to have both solutions agreed on. We are confident that each solution has its benefits, depending on the capacity needs:
For high capacity users we agree with Thales to prioritize on C1 with narrow beams.
For lower capacity users we see benefits in scenario C2 with wider beams.

	ZTE
	6 out of 10 companies are fine to focus on C2, i.e. moving NTN cell;

3 out of 10 companies wanna prioritize C1 than C2.

To our understanding, the impact of C1 to RAN3 is little, incurring less issues, hence C1 shall be supported more easily from RAN3 perspective.

Propose: RAN3 shall support scenario A, C1 and C2 and shall focus on C2 (solving potential new issues). 


Issue 2: Can we agree with the observation that “The NTN coverage topology is not supposed to be fundamentally changed even with moving NTN cells, and the NTN “neighbour cell relationship” is predictable and periodical as long as the LEO satellite constellation is stable.”?
Description: For scenario C2, it is supposed that the NTN cell is moving on earth with satellite beam. However, due to the feeding constraints from “On ground NTN gNB” as planned, the target NTN cell shall not move too far away from its origin, and it will also repeat its moving pattern periodically, e.g. from A->B->C...->A. In general, once the transparent LEO constellation is stable, the NTN coverage topology is not supposed to be fundamentally changed. The NTN cell relationship within transparent LEO satellites in the same orbit can be kept as stable as possible, but the NTN cell relationship for transparent LEO satellites in different orbits may change, and also the NTN cell relationship between transparent LEO satellites and terrestrial cells may also change; but those changes are also predictable and periodical as long as the LEO constellation is stable.
	Company
	Comment

	ZTE
	Yes. We should keep “predictable and periodical” characteristics with satellite in mind. There should be “timing table” for NTN neighbour relations.

	CATT
	Well, we don’t think the phrase “topology is not fundamentally changed” is suitable for Scenario C2, considering there is more than one orbit of satellites in an NTN…

But, we do agree that the “neighbor cell relationship” is predictable and periodical.

	Nokia
	Agree with ZTE for LEO satellites. 

	Intel
	Agree that neighbor cell relationship is predictable 

	Samsung
	Yes. Agree that “neighbour cell relationship” has the characteristics of “predictable and periodical” since LEO satellite movement with characteristics of “predictable and periodical”

	Ericsson
	Same as for issue 1

	Huawei
	No. The coverage changes with NTN moving beam. We do not denied that all is predictable however it is difficult to understand the step back from SON to OAM … 

	Thales
	The “neighbour cell relationship” between transparent LEO satellites and terrestrial cells may be in theory predictable but probably very complex to achieve. Moreover, the period might be very long due to Earth rotation on top of the constellation movement. 

	Qualcomm
	No – such an agreement would be dangerous and not always true.

We think this an area for implementation and deployment but not necessarily standardization (TBD). In other words, NTN support needs to be able to deal with cell coverage which is known in advance but does not necessarily follow a particular pattern or periodically repeat itself. Such assumptions could lead to procedures which cannot support all types of satellite constellation. But we agree that a stable periodically repeating cell coverage pattern is probably helpful for operation.

	Fraunhofer IIS/HHI
	We agree with Thales.

	ZTE
	5 out of 10 companies agree that “neighbour cell relationship” has the characteristics of “predictable and periodical”, and the period may be long;

4 out of 10 companies do not agree or have concerns.

To our understanding, if the NTN system operates in “predictable and periodical” manner, then the  “neighbour cell relationship” should be also “predictable and periodical”.

Propose: We may take advantages of the characteristics of “predictable and periodical”with some NTN operation when considering“neighbour cell relationship”, but it does not exclude the case that some NTN operation does not have characteristics of“predictable and periodical”. 


Issue 3: Can we agree with the observation that the “NTN’s neighbour 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 “neighbour cell relation” info with all neighbours?
Description: Unlike terrestrial network (TN) case, NTN has much lower number of cells, and their coverage on earth are not much impacted by earth environment, so NTN’s “neighbour 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 “neighbour cell relation” info with all neighbours, so we do not see the need of enhancement in this regard. 

In R3-205119 (CATT), it is also observed that unlike TN case, the coverage of NTN cells are complying (not diverging) a lot with their initial plans, hence “The NTN’s “neighbour cell relation” is actually easy to forecast and more stable. 
	Company
	Comment

	ZTE
	Yes,  NTN neighbour relations are less complicated than TN case, and easy to forecast and manage. The varying of NTN neighbour relations is “predictable and periodical”.

	CATT
	Same opinion as ZTE.

	Nokia
	No, as commented by ZTE: The varying of NTN neighbour relations is “predictable and periodical”, there is no such varying or “periodical” for TN case. NTN can have many cells, depending on deployment, and add the dynamics of cell movement.

	Intel
	We don’t fully understand what we are trying to achieve here

	Samsung
	Agree

	Ericsson
	Join Intel’s phrasing of our astonishment ...

	Huawei
	Same response as above

	Thales
	For constellations able to generate beams which foot print are comparable or less than the maximum cell size of terrestrial networks, the number of cells will be comparable to the cell density of a terrestrial network.

	Qualcomm
	Bit difficult to decode what is actionable.

But basically no, in fact quite the opposite, we see NTN as far more complex potentially than TN where, despite large numbers of cells, the cells themselves are not moving. However, we agree that satellite operators may be able to configure simple repeating cell patterns (with well defined cell neighbors). However, 3GPP procedures should not be dependent on that.

	Fraunhofer IIS/HHI
	We agree with Qualcomm’s view. Please also consider that current lifetime of LEO satellites < 10 years. Hence, there is a need to update parts of the constellation from time to time.

	ZTE
	3 out of 10 companies thinks that “neighbour cell relationship” of NTN is less complicated than TN case;
5 out of 10 companies thinks that “neighbour cell relationship” of NTN is more complicated than TN case;.

In R3-205119 (CATT), it is well explained why “neighbour cell relationship” of NTN is less complicated than TN case.
Propose: RAN3 continues evaluating the “differences and real complexity” of “neighbour cell relationship”of NTN system. 


Issue 4: Is there any need to enhance current “neighbour cell relation” management or ANR function in Rel-17?
Description: There are three types of “NTN neighbour cell relation” such as:

1: NTN cell relation between satellites in the same orbit; (should be fixed!)
2: NTN cell relation between satellites in different orbits; (may change in periodical pattern!)
3: NTN cell relation between satellite and TN NG-RAN node on ground. (may change in periodical pattern!)

In R3-204964(HW), it is proposed that “LEO with moving beam scenario and NTN-ANR should be set at low priority.” due to extra-configuration effort associated with signalling effort. Hence there seems no need for ANR enhancement in Rel-17. Similar views are in R3-205119 (CATT).
	Company
	Comment

	ZTE
	No. For “NTN neighbour cell relation” type 1/2/3, no need for ANR enhancement in Rel-17.

	CATT
	No need for ANR.

And in addition, we don’t think the “type 3” should be considered by the NTN. There are barely too many TN cells within one NTN cell’s coverage.

	Nokia
	For LEO this can have low priority.

	Intel
	Agree with Nokia that can be low priority. As a side not, in general, we don’t see much value in discussing “what not to do”.

	Samsung
	Agree, no need enhancement for the“neighbour cell relation” management or ANR function in Rel-17, unless new big issue is raised in the further discussion.

	Ericsson
	What ever the background of the Satellite scenario actually is, there is no need for specific ANR related work.

	Huawei
	Same response as above

The problem is not only related to ANR but probably all SON and “advance RRM feature”, if we take this direction, the SON function may need “help” in NTN context.

	Thales
	For C2 scenarios (LEO generating Earth moving beams)

The relation between neighboring cells generated by satellites on same orbital plane may be fixed.

The relation between neighboring cells generated by satellites on adjacent orbital planes will change according to a periodic pattern.

The relation between cells generated by satellites and terrestrial cells will continuously change according to a periodic pattern (very long period) and are predictable with high complexity

For C1 scenarios (LEO generating Earth fixed beams)

The relation between neighboring cells generated by a satellite and the neighboring satellites (same orbital or adjacent plane) will change but are predictable

The relation between cells generated by satellites and terrestrial cells are stable (logical identity keeps changing)

For A scenarios (GEO)

The relation between neighboring cells generated by a satellite are fixed

The relation between cells generated by satellite and terrestrial cells are fixed

In line with response to issue 1, Thales recommends to prioritize among LEO scenarios the Earth fixed beam option.

So far, we haven’t identified the necessity of enhancing ANR techniques for NTN in Rel-17, but we haven’t seen any demonstration that there is no need.

	Qualcomm
	We think that cell neighbors can be known in advance (based on satellite ephemeris data and cell beam planning data). However, this may need to be periodically re-determined and it may not always be possible to have a simple known repeating association – though that would certainly help.

Right now, we see nothing actionable here for RAN3, and certainly not high priority item to discuss either way.

	Fraunhofer IIS/HHI
	We agree with the explanation from Thales. Nevertheless, we don’t see the need for additional interfaces for the ANR and therefore no need to discuss this in RAN3.

	ZTE
	All companies think that ANR (enhancement) is not specific topic for NTN and should be de-prioritized in Rel-17 NTN-WID;
Propose: ANR (enhancement) is not specific topic for NTN and should be de-prioritized in Rel-17 NTN-WID. 


Issue 5: With LEO satellite (typically different channels with TN), is there any need to enhance current mechanisms for avoiding “PCI collision” and “PCI confusion” in Rel-17? 
Description: in R3-204964(HW), PCI conflicts happen in networks which is named PCI collisions (when two cells with the same PCI become direct neighbours) and PCI confusion (when two cells with same PCI become neighbours of one cell). The result of those PCI conflicts can be radio link failures (PCI collision) or handover failures (PCI confusion). For LEO scenarios, the movement of satellite leads to do more possibility for PCI conflicts which should be a challenge for network configuration. The SON rel-17 should also revise the PCI conflict and enhance it for NG-RAN, and to reuse the current solution in NR seems no big issue. It is suggested to set PCI collision detection at low priority.

In R3-205119 (CATT), it is observed that “Based on the complete awareness of cell relations, the OAM can prevent or resolve any potential PCI confusion on its own.” hence, there is no need for any enhancement on PCI confusion detection for NTN at this phase.
	Company
	Comment

	ZTE
	No. no need for PCI conflict (collision&confusion) avoidance enhancement in Rel-17, i.e. it largely depends on OAM management or implementation based methods.

	CATT
	Either the NTN gNB or the NTN OAM knows the PCI configuration of the entire network at any given time. It can handle everything on its own.

	Nokia
	For LEO we agree with ZTE.

	Intel
	If there is such a need, it appears to be lower priority

	Samsung
	No. no need enhancement for the PCI conflict (collision&confusion) since the issue of PCI conflict can be avoided or handled by the OAM management or implementation.

	Ericsson
	Can’t we regard the Satellite network as a very well organized “clockwork”, don’t see a need to discuss about this explicitly.

	Huawei
	PCI confusion is under discussion in other WI … 

	Thales
	In case of temporary Earth fixed beams (C1 scenario) and permanent Earth fixed beams (A scenario), the PCI conflict can be easily avoided through careful PCI planning.

As per Earth moving scenario (C2 scenario), PCI conflict can be avoided if the constellation uses different frequency band from the terrestrial networks or if the PLMNs assigned to the constellation are different from the ones assigned to the terrestrial networks.

Hence PCI conflict resolution techniques or  avoidance enhancements are not needed in Rel-17

	Qualcomm
	PCI collision and conflict can be avoided with advance planning (e.g. by O&M). It would then be an abnormal condition if it actually occurs. 

However, a solution to the abnormal case may be needed – e.g. to limit the amount of network disruption which could then occur. But perhaps this should be left to other WIs or even releases.

	Fraunhofer IIS/HHI
	We agree with Thales that no enhancement on PCI collision avoidance is needed, e.g. confusion detection.

We also agree to solutions from Thales in case of NTN and TN for C2 to differentiate NTN and TN by the PLMN.

	ZTE
	8 out of 10 companies thinks there is no need of enhancement for the PCI conflict (collision&confusion) or de-prioritized in Rel-17 NTN-WID;
Propose: There is no need of enhancement for solving PCI conflict (collision&confusion) with satellite in Rel-17 NTN-WID. 


Issue 5bis: With flying HAPS (if co-channel with TN), is there any need to enhance current mechanisms for avoiding “PCI collision” and “PCI confusion” in Rel-17? 
Description: in R3-205267(Nokia), the terrestrial serving cell may have multiple HAPS neighbors with the same PCI as proper PCI planning and reuse is difficult with flying nodes, so the handover destination cannot be identified properly.Similarly, a HAPS cell may see multiple terrestrial cells with the same PCI and can therefore not always identify the proper neighbor for a certain UE. In a summary, even with the PCI split for HAPS and terrestrial network, the PCI confusion issue may still exist, due to the limited PCI space and the dynamic of HAPS cells. 
	Company
	Comment

	ZTE
	No. Although the HAPS scenario may exist, it may be mitigated via implementation based methods, e.g. user location assisting, multiple HO preparations.  

	CATT
	Such scenario is questionable.

Typically we wish that it is the cell that has fewer neighbours to adjust when a conflict occurs, and thus the TN cell seemingly has to adjust its own PCI. But is this what we really want to see?

	Nokia
	Yes, for HAPS enhancements are required, especially in the case of HAPS and TN cells being part of the same PLMN. It may be a further step whether the enhancement is just an enhancement to the implementation, or to the standard. 

	Intel
	Some enhancements may be beneficial

	Samsung
	No, this issue can be coordinated via some way of implementation

	Ericsson
	No need to discuss this.

	Huawei
	PCI confusion is under discussion in other WI … 

	Thales
	If HAPS based network uses the same frequency band and same PLMN as a terrestrial network in the field of view of the HAPS, then PCI conflict (collision&confusion) avoidance enhancement may be needed (depending on the density of the network and HAPS cell size).

	ZTE
	4 out of 8 companies do not wanna optimize the PCI conflict issue with HAPS (using the same frequency band and same PLMN as a terrestrial network);
3 out of 8 companies see potential enhancement need;.

Propose: RAN3 continues evaluating the “use case and necessity” of HAPS which may incur PCI conflict issue. 


Issue 6: If issue 5bis with flying HAPS is ACKed, any specific way forward for Rel-17?  
	Company
	Comment

	ZTE
	No way forward at this meeting.  We tend to de-prioritize the scenario, and discuss later. 

	CATT
	Agree with ZTE.

	Nokia
	Agree on scenario and issues in this meeting and investigate whether it can be addressed by an implementation, or whether it requires changes to standard.

	Intel
	Agree to look into this scenario

	Samsung
	The same view with ZTE

	Ericsson
	stop here, no way forward.

	Huawei
	Low priority

	Thales
	This issue should be addressed but with a lower priority.

	ZTE
	Propose: RAN3 continues evaluating the “use case and necessity” of HAPS which may incur PCI conflict issue. 


Conclusion, Recommendations [if needed]

If needed
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