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8
5G ET Network location related use cases
8.1
Introduction

This clause describes use cases for which Extra-Territoriality is expressed with respect to the UE and its access to the 5G network.

8.x
Network selection with extra territoriality
8.x.1
Description

Non-terrestrial networks often span multiple countries. This can create issues with network selection. Both with which Mobile Country Code the non-terrestrial network can broadcast, as well as with how to determine the right network for the location of the UE.

Consider the situation in figure, where a satellite network for country A also covers (parts of) country B and country C. Note that in some cases a satellite network may also completely cover a different country. This specifically may be the case with smaller countries (e.g. Vatican City is a different country). In many cases it will be very difficult to target satellite access to only a specific country, without spilling into or completely covering neighbouring countries.
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Figure 8.2.1-1: Satellite access covering multiple countries.

8.x.2
Identified applicable regulatory requirements 

One of the regulatory requirements relates to lawful intercept. In many cases, local applicable regulatory requirements dictate that the communication for a UE is handled by a core network in the country in which the UE is located. Note that alternative arrangements may also apply.

NOTE: For example, some countries or islands are too small to have their own mobile network. They therefore rely on a mobile network from a neighbouring country.
Another regulatory requirement is related to the MCC that can be used. Regulatory requirements indicate that MCC usage should be restricted to the country of the MCC represents. However, here in practice there are exceptions to this rule, with e.g. MCCs shared amongst multiple countries.
8.x.3
Potential 3GPP approach 

First aspect is to determine which MCC shall apply. For satellite networks that intentionally cover a multitude of countries, an international 90x MCC is probably best. But satellite networks that focus on a specific country, but may have some cross border coverage, should be allowed to use a national MCC. A specific situation is a satellite access network that is shared among a number of operators from different countries. Here the intention of each of these network operators is to cover their own country with their PLMN ID, but the satellite access network will broadcast PLMN IDs for all the countries that it covers. This may happen especially in areas with multiple smaller countries or island regions, where country specific satellite access networks are not feasible. 

Next step is to ensure that the correct network is selected, even where there may be relatively large areas where multiple MCCs are broadcast. Selecting a network in the country where the UE is located is the best way to ensure that national regulatory requirements are fulfilled.

Editor’s Note: unclear how the UE selects a network with a 90x MCC. Do national regulatory requirements such as LI not apply?

Assuming localisation of the UE is supported, there are two issues with selecting a network in the country the UE is located in:
-
How to determine which country the location of UE belongs to?

-
Who is responsible for the determination of the country?

The borders of a country can be expressed in a polygone of points with lines in between these points. For some borders this is easily done, but may borders are very irregular requiring very large polygones. Furthermore, country borders are sometimes disputed between different countries and are subject to changes (e.g. regions that gain independence, settlements between countries on borders or the extend of economic zones). This makes creating and maintaining a database of all country borders with sufficient accuracy a complicated and politically sensitive task.
One option would be to have the UE select a specific country during network selection. It would only select those PLMNs that correspond with the country it has determined to be in. However, for the UE to do this accurately, it needs to be configured and updated with all country borders. Either the UE vendor needs to provide and update such a list, or the HPLMN of the UE. Because of the complexity and political sensitivity, it is unlikely that the UE will maintain more than a course indication of the various countries.

A different option is to have the UE select a network and then have the network to reject the UE if it is determined that it is in the wrong country. The rejection can be accompanied with an indication of the MCC(s) that the UE could select. The network only has to be aware of the borders of its own country. Furthermore, it can be assumed that having only one country to deal with reduces political sensitivities. Downside could be that this mechanism assumes the UE does a network selection first. In order to avoid too many registrations to the wrong network, the UE may still first do a course estimation of the country it is in.
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