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1 Introduction

CB: # 4_NTN_UElocation

- Relevant for cases where cell is large, and no mobility measurements can be used to help NNSF?

- UE-provided GNSS only solution for such case? Reliable?

- positioning client needed in RAN to support this case?

(QC - moderator)

[NWM] Summary of offline disc R3-212630
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion
3.1 Incoming LS from RAN2

RAN3 has received an LS from RAN2 [1] in which it states that 

“The NG-RAN can use the following assistance information:

· TAC and the broadcast cell ID of the serving cell;

· Mobility measurements requested by RAN and reported by the UE after AS security has been enabled (as described in TSs 38.300 and 38.331);

· UE position, obtained from A-GNSS based measurements provided by the UE (as defined in TS 38.305) after AS security has been enabled.which includes three questions directed to the group.”

Question 1: RAN2 would like to ask RAN3, SA3-LI and SA2 to confirm whether the current functionality identified above is sufficient for use in Non-Terrestrial Networks including initial registration procedure

The main goal of this CB is to discuss this question and decide on the appropriate reply.

Note that answers from SA3-LI and SA2 have also been received in [8,9].
The answer from SA2 is given below

SA2 confirms the requirement on NG-RAN to perform appropriate Core Network selection in some scenarios and to determine Cell ID for all NGAP messages containing User Location Information (ULI).

SA2 believes that the methods indicated in the LS (mobility measurements, and/or UE position obtained from GNSS) may be sufficient to determine a CGI with sufficient accuracy to support services provided in 5GC such as support of emergency services calls. SA2 notes that the accuracy of a CGI may either need to align with the accuracy of a CGI for TN in certain regions such as where an emergency services call needs to be routed to a specific PSAP associated with the current location of a UE, (i.e. the CGI constructed by the NTN based NG-RAN should correspond to a fixed geographical area whose size shall be comparable with a cell for TN), or, the core network may initiate UE location procedure after registration in some cases, e.g. emergency call procedures, which may be used when an N2 provided ULI is considered insufficient, as is currently described e.g. in the Registration procedure in TS 23.502.
SA2 further notes that it is necessary to provide an accurate CGI to 5GC after a UE has entered CONNECTED state.
For regulatory reasons, either network determined or network verified UE location is needed, as described in previous LS from SA3-LI (S3i200056).
While SA3-LI states

SA3LI believes that the functionality described is sufficient if it provides comparable levels of assurance and granularity to terrestrial network cell sizes (as per our previous LS S3i200056). If the levels of assurance and granularity are not comparable, then it is unlikely to be sufficient. SA3LI would welcome further clarity from the RAN groups and SA2 on which is likely to be the case.

In the below we propose to analyze the question taking into account the two requirements, i.e. NNSF and ULI reporting to help with analysis. Other items are also raised based on the discussions in the submitted papers. The LS reply can be discussed after this first round
3.2 NNSF and pre-AS security ULI
In [2] it is argued that mobility measurements obtained from the UE, TAC and cell ID are sufficient in most cases to correctly assist the NNSF decision by the NG-RAN node and if they are not sufficient, it seems beneficial for the NG-RAN node to receive GNSS location information directly from the UE. It is also stated that current LCS functionality does not seem fit for the purpose of driving NNSF decisions (e.g. as RAN cannot act as LCS client, and latency would be high). The draft LS in [3] is in line with these considerations.
[4] does not address NNSF directly but does mention that it is not feasible NG-RAN to get the accurate GNSS info of the UE at initial access. Hence it proposes that NG-RAN should select AMF and map the CGI by implementation, e.g. using the TAC and the broadcast cell ID of the serving cell.
In [6], the discussion of NNSF is mainly linked to country-specific routing, and it is argued that, if there is ambiguity in the UE’s location, there are some fallback actions e.g. in the CN post-registration; hence TAC and the broadcast cell ID seem sufficient. This also discusses the fact that the early ULI reporting of CGI may not be TN-level.
In the moderator’s understanding, RAN2 is not proposing to provide GNSS information to RAN before security is set up mainly due to privacy issues.

From these discussions, the following are put forward for discussion and comment:

P1: The inputs proposed by RAN2 (TAC, cell ID) are sufficient for NNSF

P2: Provision of GNSS location by the UE may be beneficial for NNSF in some scenarios (see [2]) 

P3: CGI reporting to CN during initial access may use reserved values or a large cell layer if precise location information is not available
Please provide any view / comments on P1, P2 and P3:
	Company
	Comment

	Thales
	Agree in principle with P1 and P2.
As for P3, it should be clarified that a CGI cannot cover an area across country borders

	CATT
	In general we agree with the moderator that the GNSS information from UE cannot be aquired before security activation. So does RRM measurement result in our understanding. 
For P1, kind of no. Considering the size of NTN cells and the size of most countries, we are afraid that Uu CGIs are often not sufficient enough for NNSF, let alone TAIs. 
For P2, no. Here we are discussin “pre-AS-security ULI”, when the UE won’t provide any GNSS info. What [2] intends to mean is the case after AS security is activated. 
For P3, neutral. Using reserved values, mapping the momentary cell center to the geographical fixed CGI, or any other means should be feasible. Pending to the deployment, no spec work is expected.

	Ericsson
	P1: don’t forget the PLMN ID
P2: yes, if it can be made available, in some scenarios, ...

P3: yes

	Huawei
	P1, providing TAC and cell ID are not enough, we definitively need P2 a UE location (not necessary UE GNSS, could be cell level or less e.g. V2X like Zone ID).

For P3 we do understand that the RAN will report to CN anyway a CGI/TAC fixed Earth. That the initial and main agreement from RAN3. We also do understand that fix earth CGI report may be not accurate, and an indication of error may be report to CN e.g. an indicator as propose in R3-211705 (proposal 3) could be discuss.

	Nokia
	We are not sure whether there is any security issue for providing the GNSS info before AS security is setup. A “receiver” may receive the GNSS info in plain RRC, but cannot know which UE since no UE ID is sent yet. 

P1: ok

P2: ok

P3: this may be an implementation issue, e.g. RAN and CN are configured with a specific cell ID corresponds to a large geo-area.

	
	


3.3 Construction of ULI (connected mode)
Although [2] does not discuss this specifically, it does mention the related topic of LCS procedures, and argues that “it is not possible for the RAN to act as positioning client except as a deployment option; the corresponding location request is triggered toward the LMF, but it is currently not possible to signal the positioning result from the LMF to the NG-RAN node.” This would apply to the mapping of location to cell ID needed for ULI.
In [4], it is stated that the UE’s GNSS information is not available in the RAN in connected mode, but this information is required. It proposes that NG-RAN should be allowed to get the UE’s GNSS info from LMF as a client after AS security is activated.

In [6], it is stated that “NG-RAN’s UE location acquisition seems highly dependent on the UE’s GNSS information, and it should be useful to clarify whether RAN2 envisages that the NG-RAN node will be able to obtain and verify this information.” It proposes to request RAN2 to clarify whether the NG-RAN will be able to obtain and verify the UE’s GNSS information. Further it states that there could be scenarios where the location of the UE is unverified (i.e. based only on UE information, and current radio cell is too large to have confidence), and proposes to ask SA2 whether it is useful to indicate if the CGI is unverified.
In the moderator’s understanding, it is already possible in rel-16 for the RAN to acquire UE location directly from the UE, but for the purpose of ULI construction some work may be needed in RAN2 domain (i.e. how to trigger this report). This would bypass the need to interact with the LMF, and the topic of the NG-RAN as a LCS client, at least in rel-17.
From these discussions, the following are put forward for discussion and comment:

P4: It is proposed to leave the topic of how the NG-RAN acquires GNSS location from the UE to RAN2.

P5: RAN3 however should respond stating that it assumes from the RAN2 LS that the NG-RAN can obtain the UE’s GNSS information on request (after AS security). It could also ask whether it can be verified.

Please provide any view / comments on P4 and P5?
	Company
	Comment

	Thales
	We propose to reword P4 as follow “P4: It is proposed to leave the topic of how the NG-RAN acquires GNSS UE location from the UE to RAN2.“
We propose to reword P5 as follow “RAN3 however should respond stating that it assumes from the RAN2 LS that the NG-RAN can obtain the UE’s location GNSS information (e.g. GNSS information on request (after AS security). It could also ask whether how it can be verified”

	CATT
	We assume P4, P5 could be merged togerther. 
After AS security is activated, we could conclude in RAN3 that NG-RAN requires the (verified) GNSS info of the UE for CGI mapping, for country specific routing, etc. 
We should ask RAN2, SA2, SA3-LI, SA3 on how can NG-RAN acquire the verified UE location info after security is activated, from UE reporting or from LMF?

	Ericsson
	P4 and P5 seem to be almost equivalent in term of RAN2 scope of that topic. Don’t understand the explicit mentioning of verification.

	Huawei
	Yes on P4 we should let RAN2 progress

On P5 we have different understanding, RAN for many reason from radio fluctuations, privacy,  rogue UE etc … etc .. could live with “rough” location of the UE, a concept like V2X-like Zone ID (RNA –like) is enough and also avoid the RAN requests information. The verification problem is a CN problem and CN has all the “tool” to perform its… . P5 could be reformulate has RAN3 assume regular rough information of the UE location e.g. UE’s GNSS information

	Nokia
	P4: agree. It is in RAN2 scope. 

P5: ok. SA2 spec already have text to verify the UE’s location. Nothing required in RAN3.

	
	


3.4 TAC in ULI
In [6], there is a discussion of the current options in RAN2 for hard and soft TAC update. It is noted that in general there seem to be two choices for ULI reporting i.e. either the TAC is based on the location of the UE (similar to CGI reporting), or it is based on the current TAC of the serving cell. The two will not give the same result.
The location-based option works for both soft and hard TAC update, but it means that the TAC in ULI may not always be in the UE’s registration area. On the other hand, the broadcast-based option seems not to be always possible for soft TAC update.
In the draft in [7], it is proposed to ask SA2 and CT1 about the above issue, and whether it should be assumed that use of broadcast or location-based TAC can be assumed to be a matter of configuration in a PLMN; or whether e.g. an indicator in ULI would be useful.

From these discussions, the following is put forward for discussion and comment:

P6: Outline the issue of how the TAC is selected in ULI for hard/soft TAC update and ask SA2/CT1 if it can be assumed that this is configured in a network (i.e. no indication needed).

Please provide any view / comments on P6. 
	Company
	Comment

	Thales
	Agree with P6 which in our understanding applies to solve issues created by the Earth moving cells
Note that Soft TAC has been agreed by RAN2 (See agreement “In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation”)

	CATT
	Agree. 
If NG-RAN could get the verified UE location info after security is activated, the proper way is to provide accurate TAC where UE is geographically located in ULI. 
But for initial access, how can NG-RAN set the TAC in ULI if multiple TACs are broadcasted in the SI could be decided by the operator, e.g. use the cell center mapped TAC. The rules could be pre-configured to the NG-RAN nodes, and no indication is needed.

	Ericsson
	I don’t think that we (RAN3) have to bother how potential implementations solve the problem of TAC borders and hard/soft TAC switch. Potential specification topics seem to be out of RAN3 responsibility.

	Huawei
	The P6 is fine, it may be re-word in sense that the RAN will provide the TAC/CGI according the earth fix definition to CN with a possible uncertainty, which can be indicated to CN.

	Nokia
	Since the CGI of the ULI is a “mapped” cell ID, it is also possible that the TAI of the ULI is also a “mapped” TAI corresponds to a fixed geo-area. 



	
	


3.5 Further aspects

Please add any further aspects that are in scope and were not included in the above:
	Company
	Comment

	Thales
	We recommend that RAN2 considers that a given beam may serve different CGIs & TACs since there cannot be CGI or TAC covering geographical areas across country borders.
The location scheme proposed by RAN2 should be able to detect in which country the UE is.

	Huawei
	Same view as Thales.

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]
If needed
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