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1 Introduction

CB: # 35_NTN_SA2LS

- note LS

- QC

Respond to SA2 indicating 

- that RAN3 has identified multiple options to report cell ID, and that this includes both earth fixed and earth moving cells; 

- that in order to progress, further clarification of requirements is useful including:

  - whether IEs can be added/modified (e.g. in ULI),

  - whether mapping / processing of a 5GCN-received radio cell ID and timestamp for a moving radio cell to location information of the UE based on known/ predictable ephemeris of a satellite trajectory are acceptable,

  - whether signaling solutions need to be the same for RAN and UE initiated signaling,

  - whether solutions with higher granularity are considered preferable or essential.

- that UE-side signaling may be more constrained since the UE may have less information than the RAN, hence RAN3 needs also to wait for inputs from RAN2.

- VF

aspects of routing RRC Connection Establishments to an AMF in the UE’s country and Handovers between countries are handled under RAN 3 agenda item 20.2.5 “others” (or a new agenda point) in future RAN 3 meetings

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

+ Note LS

+ Revise 4720 as needed and agree

+ if discussion needs to be continued, a dedicated sub-section will be created

(QC - moderator)

Summary of offline disc R3-205490
2 For the Chairman’s Notes

Two topics for online discussion:
1. LS Response

Proposal is to agree to send an LS response to SA2, further work on LS text is needed. 

Quick check can also be done online on outline below.

Outline (draft already has some of these – items marked FFS have been flagged as open to discussion)

· Propose a preliminary response at this meeting and then a more complete response at next meeting (i.e. RAN3 has only started etc).

· The following can be reported to SA2

· For permanent cell scenario: we expect no issue

· For temporary cell scenario: mapping between CGI and radio cell is quite straightforward [FFS, also needs text to describe]
· For moving cell scenario: Further discussion is needed on the possible solutions
· Preliminary description of possible solutions (FFS)

· Questions back to SA2 (FFS)
2. Proposal re country-specific routing

The open point is to have a new sub AI (e.g. “Aspects Related to Country specific routing”), or cover this in Others at next meeting. First phase of discussion showed no common understanding about scenario. VDF has provided a clarification text which is added to this document in section 3.6. 
Proposal: Topic to be continued, chair’s decision how to handle.
3 Discussion

3.1 Background

RAN3 has received an LS from SA2 in [1]. The LS provides information on the latest status of SA2’s study item, and also states

“SA2 would like to summarise the following additional assumptions that it expects from NG-RAN when NR Uu is used with satellite access: 

· SA2 acknowledges that a radio component of the cell cannot be smaller than the beam size and that it either consists of a single beam or multiple beams, as described in TR 38.821 and RAN2 LS R2-2004266

· Earth-fixed Tracking Areas are assumed as also described in TR 38.821”

Then, SA2 asks the following (directed at RAN2, RAN3 and CT1):

SA2 has discussed whether cells, as core network sees them, are earth-moving or earth-fixed. Currently in terrestrial networks a Cell ID determined and provided by RAN is used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP). For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area? 


In case of earth-fixed cells (as seen from the CN), how the RAN node connected to 5GCN (e.g. CU or gNB) maps the radio component of the cell that can potentially have moving coverage (e.g. in case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide.

There are two documents discussing aspects related to this LS [2,4], and one LS response draft [3]. The following reflects the issues raised by the LS and the proposed response / discussions.

Per chair’s guidance, we can use [3] as a basis for discussion / revision. It is suggested that we have a first round of discussion based on this document, and then focus on the LS draft using the initial round.
3.2 Earth moving vs earth fixed cell identifiers

In [3], the following is stated (extracted)

[..targets both GEO and LEO systems (the latter comprising both earth-fixed and moving cell scenarios). From its initial analysis, RAN3 thinks that the cell identity provided to the core network may not necessarily correspond to a fixed geographical area]

The assumption here is that the “cell identifier on the ground” could be fixed or moving in general, and in the second case, the cell information e.g. in ULI would not necessarily correspond to a geographical area that the CN can use directly. Given the question from SA2, is this a reasonable general statement? Please provide any comments on this below.

	Company
	Comment

	Ericsson
	ULI, i.e. the cell-based information provided to the 5GC shall correspond to a geographical area.

	Thales
	In case of Earth moving beams/(radio) cells, it would be preferable to mask the movement of cells to the core network. Hence the Global Cell Id as handled by the CN should corresponds to a fixed geographical area. This requires to manage in the RAN some correspondence between the radio cells and the global cell.

	Huawei
	Indeed the ULI is mostly based on CGI but it also mandates the TAI. With endorsement of the recommendation that the TAI is fix on earth, the issue becomes a problem of granularity as explain by QC in [3]. This as explain could be refined by additional signaling information which is facilitated by e.g. UE GNSS capable…

	CATT
	Similar understanding with Huawei.

The existing ULI is mostly based on CGI, and we see CGI may moves in LEO earth-moving cell case. That means CGI reported to 5GC may not correspond to a fixed geographical area. In NTN system, the additional info could be considered, e.g. UE GNSS info. NG-RAN could include the latest UE GNSS info it knows in ULI, 5GC could get the UE location info via this info, not the CGI.

	ZTE
	Agree with HW’s views. For transparent LEO, the NTN cell or cell id is on the ground, and they should correspond to some fixed or varying geographical area that the CN can use directly with some additional info. 

	Nokia
	This may be not related to the question of SA2. 

For KI#10, SA2 has agreed Solution #13. For example, Solution #13 describes the AMF can trigger UE positioning procedure to verify the UE’s access. 

In other words, if AMF thinks the ULI is not good enough, AMF can initiate UE position to get a higher granularity. There is no impact to RAN3. 

	Vodafone
	It is useful for some services (e.g. IMS) that the CGI (and essential for MM that the TAI) that the UE receives in the RRC (broadcast) signaling is the same as that which is provided across the NG interface to the core network.

	Qualcomm
	This was intended as more like a problem statement (“not necessarily”). Perhaps it can simply be removed in the LS.  
Regarding Nokia’s comment on SA2 solution #13, the LS is consistent with the commentary in clause 8.10 of 23.737; a couple of the notes therein can be seen to motivate this discussion.


Conclusion from 3.2: Most companies seem to think that this initial statement is not useful, either because they think that by definition the cell provided to the CN must map to a geo area, or for other reasons. Hence we focus on the other sections and the corresponding statement is likely not needed (as a first change in the draft).
3.3 Handling fixed earth identifiers

In the scenarios with fixed earth cell identifiers (GEO, and LEO if possible to support), the interaction between RAN and CN should be very similar to terrestrial systems, and the information in the ULI could be handled in the same way. In this case the only open issue is the positioning granularity of the cell identity.

Any specific comments for this?

	Company
	Comment

	Ericsson
	If we assume that the beam<->cell mapping is sufficiently granular, and I didn’t hear the opposite so far, then ULI can be used for NTN as for terrestrial networks.

	Thales
	As per the positioning granularity of the cell identity, satellite cells are likely to be comparable to maximum cell size in terrestrial networks or larger. 

	Huawei
	Agree on granularity problem.

The last sentence is not clear… but I guess it is linked to next question …

	CATT
	Normally, a NTN cell have much bigger coverage than a cell in terrestrial network. The problem is whether the positioning granularity of the cell identity could be accepted by 5GC? If yes, we may need to find a new way, e.g. include UE GNSS info in ULI in N2 interface.

	ZTE
	Agree with E///’s views. No need for particular discussion.

	Nokia
	Agree with ZTE. 

	Qualcomm
	Fixed identifiers are a kind of baseline which differ only from TN in (potentially) cell size, and possibly fluctuations of cell coverage. Granularity in itself can be raised as a general point if needed i.e. not tied to fixed earth identifiers.


Conclusion from 3.3: No issue seen with fixed earth identifiers. Granularity can be raised as a general point if needed (see 3.5).
3.4 Handling moving earth identifiers

In this scenario, there is no fixed relationship between the cell ID “on the ground” and the geographical area where the UE is. To address the question from SA2, it suggested to discuss possible ways to handle this, which are discussed in [2], specifically

· Solution 1: CN ignores moving cell ID (uses only TA, which is earth-fixed)

· Solution 2: CN receives moving cell ID and maps it to a geographical area using a time stamp (this may be done within the CN, or a new procedure defined to enable CN to request mapping from RAN)

· Solution 3: CN receives virtual fixed cell ID which is configured (conversion of moving cell ID or UE location to a virtual cell ID is performed by the RAN)

· Solution 4: CN receives “cell ID”, however this legacy information element contains (or encodes) the coordinates of a geographical area (e.g. based on UE x,y coordinates when available and an uncertainty) – alternatively such coordinates could be added as a new information element, depending on the interface

Note that the above is given as identified solutions, not recommendations, which also help to trigger clarification of SA2 requirements.

Please provide comments e.g. any further solutions, different organization of solutions etc

	Company
	Comment

	Ericsson
	ad 1) Using TA only is not granular enough. 
ad 2 and 4) Reporting Cell ID of a moving cell would need conversion in the RAN, which could very well be done in the RAN, which probably knows better than the CN about the satellite-RAN properties. Providing geographical area coordinates is possible but such fine granular information is not necessary for ULI purposes.

so we are left with solution 3, which we support. Maybe there is no need to use the adjective “virtual” - the CN receives a Cell ID which has a geographical meaning and this meaning does not change over time.

	Thales
	We agree that “the interaction between RAN and CN should be very similar to terrestrial systems, and the information in the ULI could be handled in the same way”.

In TR 38.821 clause 8.5.1 it is stated “One of the most basic assumptions in the design of terrestrial radio access networks is that the RAN is stationary, and the UE moves. All network design choices, from physical layer parameters to network identities, have been specified with the above assumption in mind.” 

Therefore, Thales recommends that “fixed earth identifiers” be exchanged between RAN and CN. For example Virtual cell ID fixed on Earth or “pseudo cell” ID corresponding to the coordinates (e.g. cell center coordinate + range) of a geographical zone.

We prefer solution 3 or 4 depending on which one will have the less impact on CN.

	Huawei
	The solutions reported need to be further discuss in RAN3....

Some examples should be reported to SA2 but we should make it clear this list is not exhaustive.
Some additional solution could be based on positioning trigger by CN if needed, or reporting of list of neighboring in addition of the CGI, etc

	CATT
	We understand in earth moving cell scenario, the CGI of a real cell is not so essential to the core network. 

Solution 2 requires Core network know about the coverage of each cell at any time, this is very difficult in case of earth moving cell is deployed.

Solution 3 introduced new concept “virtual cell”, which is geography fixed area. And RAN needs to map the UE location info to virtual cell id and report to 5GC. We never discussed such kind of solution in RAN, and the RAN impact need to be further investigated.

Solution 4 will introduce more impact to the interface and implementation.
Maybe the UE GNSS info could be considered, as it has finer granularity. 5GC could get such kind of info from positioning server as a client, or NG-RAN includes the UE GNSS info in the ULI info.  Details could be further discussed.

	ZTE
	Even with moving NTN cell, there is still fixed (predictable and periodical) relationship between the cell ID “on the ground” and the geographical area. Based on “Ephemeris info”, CN can derive out the exact relationship at different timing point. 

	Nokia
	None of above. 

As commented before, SA2 agreed that if needed, the AMF can initiate UE position procedure. There is no impact to RAN3.

	Vodafone
	Tend to agree with Nokia. The CN may need to be configured to know which Cell IDs need UE positioning to be triggered. 

	Qualcomm
	Various solutions are feasible although the main question is whether the CN is to be aware of cell movement etc. This potentially motivates a question back to SA2.
Regarding Nokia’s comment, fully agree that AMF can initiate positioning procedure, the issue here is whether any CN functionality based on reception of ULI can remain as is from RAN perspective under moving earth identifier conditions (quote from LS: For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area?)


Conclusion from 3.4: It seems reasonable to try to draft the LS using some of these solutions as examples (as a non-exhaustive list); we can also quote from the different views expressed above including for example:
· Possible development of further solutions

· Whether fixed earth identifiers should be provided to CN

· And in fact whether RAN needs to do anything
3.5 Possible questions back to SA2

The draft in [3] uses the possible solutions to motivate some questions back to SA, specifically

Q1: Are solutions with higher granularity (than e.g. the cell coverage of a non-terrestrial cell) considered preferable, or essential?

Q2: From perspective of 5GCN impact, would SA2 find acceptable solution(s) (e.g. Solution 2) that require further processing or mapping of the CN-received radio cell ID to location information of the UE based on known/ predictable ephemeris of a satellite trajectory? 

Q3: From perspective of 5GCN impact, is it acceptable to enhance the existing signalling with new IEs (whether in the ULI or in other signalling received by the CN)?

Q4: Would SA2 expect (or prefer) that the related UE-initiated signalling be the same as that from the RAN (e.g. in ULI)?

Please provide any comments – any further aspects that RAN3 should be asking etc. 

	Company
	Comment

	Ericsson
	Q1/4: rather provide a statement that finer granular information is not necessary and ask for confirmation.

Q2-3: we should converge at solution 3 and ask SA2 for confirmation.

	Thales
	We propose the below corrections to the questions not to be too prescriptive in terms of solutions:

“Q1: Are solutions with higher granularity (than e.g. the cell coverage of a non-terrestrial cell) considered preferable, or essential?

Q2: From perspective of 5GCN impact, would SA2 find acceptable solution(s) (e.g. Solution 2) that require further processing or mapping of the CN-received radio cell ID to location information of the UE based on known/ predictable ephemeris of a satellite trajectory? 

Q3: From perspective of 5GCN impact, is it acceptable to enhance the existing signalling with new IEs (whether in the ULI or in other signalling received by the CN)?

Q4: Would SA2 expect (or prefer) that the related UE-initiated signalling for NTN be the same as that from the NG-RAN (e.g. in ULI) in the case of terrestrial network?”



	Huawei
	RAN3 should ask to SA2 in this context what are the requirements, in term of granularity, from the regulator or the service point of view… 

RAN3 should ask to SA2 from system design point of view, knowing the granularity issue, if SA2/CN have enough resource to solve it, or assistance is needed from the RAN?

	CATT
	First of all, we should clarify the granularity requirement of SA2. If finer granularity is required, whether the UE GNSS info is applicable.

	Nokia
	No LS is needed. 

If AMF want higher granularity, AMF can initiate UE position procedure. We’d better remind SA2 that they already selected Solution#13. 

	Qualcomm
	Obviously ok to further work on LS. To Nokia’s comment, we can take into account Solution#13 and avoid aspects that appear to contradict it if any. 

	
	


Conclusion from 3.5: further work on the questions back is needed – we can start from Thales’s changes and then take into account all other comments.
3.6 Aspects related to country-specific CN routing

The LS does not specifically ask about this, but this is mentioned in [4], which states that “there are LI related needs to ensure that the RAN always routes RRC connection establishments to an AMF in the country where the UE is located and, for the RAN to initiate inter-AMGF handover if the UE moves into a new country in connected mode”.

Document [4] proposes that the aspects of routeing RRC Connection Establishments to an AMF in the UE’s country and Handovers between countries are handled under RAN3 AI 20.2.5 “others” (or a new agenda point) in future RAN3 meetings.

[NOTE: it has been mentioned that the quote of 8.10 in [4] is not up to date as the latest version of 23.737 (v17.1.0) no longer mentions asking CT1/RAN3 about solutions but instead states

NG-RAN needs to ensure that the CN is in the country that the UE is located without the use of UE based information. Whether this is feasible need to be verified by RAN WGs]
Please comment on this topic i.e. does it need to be reflected in the LS reply and/or need to handle it in RAN3 as per proposal in [4] 

	Company
	Comment

	Ericsson
	The scenario would correspond to a gNB that serves cells of different PLMNs geographically located in different countries. Dependent on the cell serving the UE the proper AMF connected to that gNB would need to be contacted. Not sure whether this requires new functions to be specified (on stage 2 level), and it is assumed that “this gNB” has all the information to contact the proper AMF.

If, nevertheless, the wrong AMF is contacted at RRC connection establishment, that wrong AMF could re-route the UE with the Reroute NAS Request function, but as said, not sure that this would be necessary if RAN is aware of UE’s location, which we assume, so probably that only happens if the UE is roaming and ends up in the “wrong” PLMN.

	Thales
	As part of the RAN2 activity of the Rel-17 WI NR_NTN_solutions, it is planned to “Identify potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]”. The intent is to enable the NTN based NG-RAN to locate UE in a trusted manner “without the use of UE based information”.

	Huawei
	We support Vodafone proposal to open an agenda item for the issue related to UE handover, mobility cross country, RRC connection, etc … 

This could also mentioned in the LS to SA2

	CATT
	If UE GNSS info is available in NG-RAN, it’s possible for NG-RAN to select the correct core network at any time. 

	ZTE
	We do not see particular technical issue here. It is more implementation issue relying on existing mechanism.

	Nokia
	Current reroute NAS can be reused. Agree with ZTE. Also, the SA2 agreed Solution #13 has addressed this issue, e.g. the wrong AMF may reject the UE’s request and point the UE to the right AMF.
There is no impact to RAN3.  

	Vodafone
	The issue relates to LI and is needed to help overcome issues (e.g. when the UE moves from country A to country B with a ground station in country C) of DELIBERATE misconfiguration/mis-operation of the core network in country A which is intended to allow communications from the UE within country B without the core network of country B being involved.
Hence core network re-routeing is not a solution.

***

The introductory text to this section is misleading. “NG-RAN needs to ensure that the CN is in the country that the UE is located without the use of UE based information.” is a standalone statement.
The next sentence (“Whether this is feasible need to be verified by RAN WG”) does not change the fact that the NG-RAN does need to ensure that the CN is in the same country as the UE.

***

Some modifications of ‘normal gNB’ behavior are required to meet this need.

	Qualcomm
	Just from formal point of view, the proposal is to discuss this further under “others” or another AI in the next meeting. We can be fine with that based on VDF’s further explanation above (after all this is contribution driven), but some further clarification and/or inputs from other WGs would be welcome to better define the problem from RAN3 perspective (and to be sure also that the problem is in RAN3 scope).


Conclusion from 3.6: Further discussion is needed at least to define the scenario. The proponent can be asked to expand on this so we can try to make more progress but in the meantime how to handle in future can be decided in the online session.
Vodafone: to try and describe the issue briefly:
1) It is (e.g. Globalstar) and will be quite common for a specific LEO satellite to be providing mobile coverage in multiple countries (e.g. countries A, B, C) and for that satellite to be using just one earth station. That earth station is probably in one of the countries being covered, e.g. country C.

2) In order for the satellite system to be licenced for operation in a country, then normal regulations have to be met (or all relaxations need to be agreed). The regulations include Lawful Interception (LI).

3) In order to minimise costs, the “gNB” associated with the satellite earth station will try to reuse as much ‘terrestrial NG-RAN’ software as possible. Hence the mechanisms used by the NG-RAN to select the Core Network node at RRC connection establishment (and the one to perform intra gNB handover) will not be modified unless 3GPP document something. (For example, normal network sharing/ CN node pooling software will be reused in the gNB).

4) Without modifying the way that an R15 gNB (e.g. in the earth station in country  C) selects the CN node at RRC connection establishment, it is possible to deliberately misconfigure a core network node (e.g. in country A) so that a mobile can move in idle mode into country B and continue to use the core network in country A.

5) Other gNB modifications are likely to be needed for inter-PLMN intra-gNB handover in order to relocate the AMF into the ‘correct’ country.

6) As the modifications impact the gNB and its NG interface selection mechanisms, it seems sensible that some time is allocated in RAN 3 to discuss the topic.

4 Conclusion, Recommendations [if needed]

If needed
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