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1 Introduction

In RAN2#105bis, the following was agreed:

Agreements:

1.NTN should support both, UEs supporting GNSS based positioning methods and UE not supporting GNSS based positioning methods.

2.The use of satellite ephemeris, time and UE location can be used in the RAN for mobility purposes in NTN.
As addressed in [1], UE location information can be quite useful in NTN. In this paper, we share some understanding about UE location report in NTN and utilization of such information.
2 Discussion
A non-terrestrial network may provide global, or multi-country coverage. NTN cell id may not provide sufficient accuracy to the network to ensure that the right, country-specific policies can be applied. UE location information, if available at network side, can be used as assistance information to help network apply the country-specific policies.

Observation 1: UE location information, if available at network side, can be used as assistance information to help network apply the country-specific policies.
As agreed in RAN2#105bis:
NTN should support both, UEs supporting GNSS based positioning methods and UE not supporting GNSS based positioning methods.

For UE with GNSS support, similar to the network controlled UE location report procedure in LTE (shown in figure 2), UE can report its location information to gNB via measurement report or other UL RRC messages to help network decide and apply country-specific policies.
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Figure 2. UE location report in LTE
For UE without GNSS support, positioning based on radio techniques can also be considered. However, Rel-15 NR WI only specified Cell-ID positioning methods by reusing LPP so that the geographical area of the cell can be available at the network side. In Rel-16, RAN3 will evaluate whether it is needed to study positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies and continue with the study in RAN2 and RAN3 if it is needed. 

For the time being, only the Rel-15 Cell-ID positioning method can be applied in NTN. Network gets to know the geographical area of the NTN cell but still has no idea which country UE is in if the cell covers multiple countries.

Observation 2:The location information acquired based on Rel-15 Cell-ID positioning methods by reusing LPP can not show which country UE is in if the cell covers more than one countries.
Since the UE location information is a kind of private information, an LS should be sent to SA2 to ask If some kind of authorization from the User is needed before collecting the UE location information based on RAN-embedded nd RAN-external positioning techniques.
Proposal 1: An LS should be sent to SA2 to ask If some kind of authorization from the User is needed before collecting the location information and report to network.
With all the above limitations in mind, it is worthwhile to study a method for UE location report without any positioning techniques. 

As shown in Figure 3, both TN and NTN cells may be deployed in the same geographical area. 
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Figure 3. An example of TN and NTN cells within the same area
When UE camps on a NTN cell, it can still perform measurements on neighbouring TN cells based on the configuration received from the camped NTN cell and tries to receive system information (including PLMN identity,TAI, NCGI and so on) from a TN cell. 

PLMN-Id consists of Mobile Country Code (MCC) and Mobile Network Code (MNC).

-
PLMN-Id = MCC || MNC

Such TN cell information (e.g. PLMN identity, TAI and NCGI) can show coarse-grained UE location information. At least which country the UE is in can be reflected by such information.
UE can then report such TN cell information (e.g. PLMN identity, TAI and NCGI) broadcast from the TN cell to network via dedicated RRC signaling to help network apply right, country-specific policies to this UE.
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Figure 4. Report TN cell information to NTN network to show UE location

A comparison table is given below to show the pros and cons of all the methods that may be useful to help decide and apply country-specific policies in NTN:

Table 1. Pros and cons of all the methods to help apply country-specific policies in NTN
	
	Pros
	Cons

	Method 1: UE location report with GNSS based positioning
	· Accurate UE location can be reported to NTN network.
	· Only applicable to UE with GNSS support.
· Authorization from the User is needed before UE collect the location information and report to network.

	Method 2: Rel-15 Cell-ID positioning methods by reusing LPP
	· Applicable to UE without GNSS support
	· The location information is too coarse-grained to show which country UE is in.
· Authorization from the User is needed before collecting the UE location information.

	Method 3: UE acquire neighbouring TN cell information and report to the camped NTN cell
	· Applicable to UE with and without GNSS support.

· No Authorization from the User is needed .
	· The UE location is coarse -grained.


Based on the analysis above, method 1 and method 3 should be studied while method 2 is not sufficient for the network to apply country-specific policies. RAT dependent positioning methods can be evaluated and studied in NTN if more progress has been made in Rel-16 positioning SI/WI.
Proposal 2: The following methods should be studied to help decide and apply country-specific policies in NTN:

· UE report its location information acquired with GNSS positioning method to network via dedicated RRC signaling.
· UE acquire neighbouring TN cell information (e.g.PLMN identity, NCGI, TAI and so on) and report to camped NTN cell via dedicated RRC signaling.
3 Conclusion and proposals
With the above analysis, the following observations and proposals are given.

Observation 1: UE location information, if available at network side, can be used as assistance information to help network apply the country-specific policies.

Observation 2:The location information acquired based on Rel-15 Cell-ID positioning methods by reusing LPP can not show which country UE is in if the cell covers more than one countries.
Proposal 1: An LS should be sent to SA2 to ask If some kind of authorization from the User is needed before collecting the location information and report to network.
Proposal 2: The following methods should be studied to help decide and apply country-specific policies in NTN:

· UE report its location information acquired with GNSS positioning method to network via dedicated RRC signaling.
· UE acquire neighbouring TN cell information (e.g.PLMN identity, NCGI, TAI and so on) and report to camped NTN cell via dedicated RRC signaling.
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