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1. Introduction
The LS in [8] of TR 24.821 permits the UE’s location to have an accuracy comparable with terrestrial networks. 
However, SA3-LI want to emphasize the fundamental LI requirements to be met by any of those approaches:
· The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified.

· The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.

· Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.
In terrestrial networks, an MCC of a PLMN broadcasted in a TN cell is used to identify the country the UE is in.

2. Reason for Change
While solution 1 recognizes that a UE served by a PLMN satisfying the LI requirement can use that PLMN’s MCC to determine the country it is in, it is unclear how a UE can tell whether a PLMN satisfies the LI requirement. 
For example, in terrestrial networks, an MCC of a PLMN broadcasted in a TN cell is used to identify the country the UE is in.
Furthermore, in non-3GPP networks, a UE may be explicitly configured (via DNS mechanism) with a PLMN code to be used to identify a N3AN node that satisfies the LI requirement.
3. Conclusions

Existing solution provide network location accuracy comparable with terrestrial networks. A network location so determined overrules a location determined via other means.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.821-0.2.0.
* * * First Change * * * *

5.1
Key issue #1: Determination of the country of the UE’s location 

In [8], SA3-LI has established the requirement to "enforce the use of a Core Network of PLMN in the country where the UE is physically located". This means that, if the UE is able to determine the country of its physical location, it needs to select a PLMN belonging to the country. This goes beyond the requirements in the legacy PLMN selection procedure in 3GPP TS 23.122 [3], where the country is defined by the MCC of the serving PLMN. 

NOTE:
Where relaxation of regulation requiring UE to select PLMN of country it is physically located in exist, how UE can learn about this relaxation and if it is needed can also be part of this study
MCC-based determination of the country would not work for satellite access because:

-
a 3GPP satellite access cell may span across multiple countries;

-
there are global/shared PLMN IDs with MCC that does not correspond to any country (MCC 9xx); and

-
in international areas, the UE cannot rely on the MCC.

NOTE:
An MCC broadcasted by a TN cell can be used for determining the country in which the TN-capable UE is located; the MCC provides sufficient granularlity (see [8]).
The following questions are expected to be studied within this key issue:

-
how the UE determines the country of its physical location and whether it is in the scope of 3GPP;

-
what assumptions can/should be made about the methods for determining UE location (e.g. GNSS availability etc.) and the UE capabilities;

-
how the UE maps its physical geo-location (e.g. lat/long) into a country of its location; and

-
determination that the UE is located in international areas; and

-
to what extent and under which conditions the UE could still rely on the MCC of the serving PLMN to determine the country of its physical location. This includes:
-
if the UE supports TN access, to what extent and under which conditions the UE could still rely on (legacy) procedures to determine a country using an MCC of a TN PLMN serving the same area.

* * * Next Change * * * *

6.Y
Solution X

6.Y.1
Target key issue

This solution addresses key issue #1 and enhances aspects of solution 1.

6.Y.2
Solution description

The salient features of the solution are as follows.

a)
How the UE determines the country of its physical location (if needed, see bullet b) and whether it is in the scope of 3GPP:


The solution relies on various locating methods, which are specific to UE implementation. Therefore, even for legacy UEs, no hardware change is required.

Editor's note:
It is FFS whether a UE incapable of locating itself should be considered.


The mapping (physical location to a country/international area) information provisioned in the UE is used to determine the country/international area of its physical location. How to provision this information to the UE is outside the scope of 3GPP in this solution.

b)
If the UE supports TN access, to what extent and under which conditions the UE could still rely on (legacy) procedures to determine a country using an MCC of a TN PLMN serving the same area:


A UE can use the MCC of a TN PLMN for determining a country and for selecting an NTN PLMN of that country, if the TN PLMN serving the area where the UE is located is a PLMN:

1)
broadcasted by an TN cell; or

NOTE:
While cross-border TN-cell leakage can occur, an MCC broadcasted by the TN cell generally minimizes the possibility of registration rejection due to wrong country (see key issue #2).

2)
received as part of the procedures for determining whether the visited country mandates the selection of the N3IWF or ePDG in this country, when accessing the network via non-3GPP access.


Only when a TN PLMN serving the area where the UE is located has not been determined or when the UE is not served by an NTN PLMN, solutions in bullet a) for determining the country of the UE’s physical location apply.


A UE which is served by a PLMN can rely on the MCC of the serving PLMN to determine the country of its physical location.

6.Y.3
Impacts to existing procedures due to the solution

No impact.

