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1
Introduction
Last RAN3 meeting discussed the Tracking Area for Non Terrestrial Network. This contribution analyses the potential issues on Tracking Area and UE position for non-GEO Non-Terrestrial Network. 
2
Discussion

2.1
Country Specific Policies
A non-terrestrial network is expected to provide global, or at least multi-country coverage. This imposes new challenges as compared to the national terrestrial networks. For example, a NTN may apply different charging policies for different countries, national authorities may demand the possibility of lawful intercept, and different countries may demand certain services are offered/banned. Finally, there are also international areas such as oceans, which may impose yet another set of policies. Furthermore, it is evident that various countries may require different policies, and the policy are enforced when the UE is CONNECTED.
Observation 1: The NTN needs to know the location of the UE with the accuracy of land/region/country, in order to apply the right policies.

We therefore propose that the supported policies are discussed in RAN3.
Proposal 1: We propose to consider the country specific policies for NTN.
2.2
Tracking Area

In terrestrial networks, the IDLE UE’s location is known to the network due to the UE performing regular tracking area updates. For a CONNECTED UE, the UE’s location is provided to the core network via User Location Information including the TAI and CGI. The User Location Information is used by the core network for policy control and charging control.

In NTN, the satellite fixed beam is considered, which means the coverage area of a beam is moving. The coverage area of one beam may be covering (parts of) more than one country at times, while in general the satellite coverage may be larger than a country.  A Tracking Area, or the User Location Information may covers more than one country, so it may furthermore be difficult to follow country borders via the Tracking Area or User Location Information.Therefore,  the tracking area update from a UE, or the User Location Information does not provide sufficient location information to the network to ensure the right, country-specific policies can be applied. Tracking Area is ok for IDLE UE, but for CONNECTED UE, an accurate UE location should be used in order to enforce country specifici policies.
Observation 2: The tracking area updates do not provide sufficient UE location information for applying country specific policies.
2.3
UE Location
A UE may be localized in multiple ways:

· For a stationary UE, the position may be determined or hardcoded at the time of deployment.
· RAT-independent solutions, for example, Global Navigation Satellite System (GNSS), terrestrial beacon system (TBS) and so on.
· RAT-dependent solutions, for example E-CID, OTDOA, UTDOA and so on.
If the UE is mobile it is important to determine how often it needs to update its location, and furthermore whether it can be trusted. Considering the goal of the positioning, i.e. determining in which country a UE is, in order to apply the right policies, charging and so on, the accuracy may be different from what is required for terrestrial network positioning requirements. It may be that an accuracy of several 100 meters is enough. The majority of UEs will be more than a few hundred meters away from the border of a country as this represents a small area. For UEs determined to be within range of the border it could trigger an additional positioning scheme which is more accurate before setup begins. As the setup of a connection is slower than for terrestrial networks due to the longer propagation delays, it is desirable to know the UE position at country level before the setup in order not to delay the connection setup further. Another aspect is that we like to save battery of IoT devices, so the positioning method should take this into account. 
Proposal 2: We propose to consider the inclusion of two different UE categories: 1) with GNSS support, 2) without GNSS support.

Proposal 3: We propose to discuss the accuracy of the required location determination.
Proposal 4: We propose to discuss a method to determine/verify the UE position by the network.
3
Conclusions
In this contribution we have analysed the potential issues for Non Terrestrial Network. Our observations and proposals are: 

Observation 1: The NTN needs to know the location of the UE with the accuracy of land/region/country, in order to apply the right policies.

Observation 2: The tracking area updates do not provide sufficient UE location information for applying country specific policies.

Proposal 1: We propose to discuss which policy options NTN may support.

Proposal 2: We propose to consider the inclusion of two different UE categories: 1) with GNSS support, 2) without GNSS support.

Proposal 3: We propose to discuss the accuracy of the required location determination

Proposal 4: We propose to discuss a method to determine/verify the UE position by the network.
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8.y
Country Specific Policies

A non-terrestrial network is expected to provide global, or at least multi-country coverage. This imposes new challenges as compared to the national, terrestrial networks. For example, a NTN may apply different charging policies for different countries, national authorities may demand the possibility of lawful intercept, and different countries may demand certain services are offered/banned. Finally, there are also international areas such as oceans, which may impose yet another set of policies. Furthermore, it is evident that various countries may require different policies, and the policy are enforced when the UE is CONNECTED. 

In NTN, the satellite fixed beam is considered, which means the coverage area of a beam is moving. The coverage area of one beam may be covering (parts of) more than one country at times, while in general the satellite coverage may be larger than a country.  A Tracking Area, or the User Location Information may covers more than one country, so it may furthermore be difficult to follow country borders via the Tracking Area or User Location Information.Therefore,  the tracking area update from a UE, or the User Location Information does not provide sufficient location information to the network to ensure the right, country-specific policies can be applied. Tracking Area is ok for IDLE UE, but for CONNECTED UE, an accurate UE location should be used in order to enforce country specifici policies.

Therefore, the tracking area update from a UE, or the User Location Information does not provide sufficient location information to the network to ensure the right, country-specific policies can be applied. An accurate UE location for CONNECTED UE should be used in order to enforce country specifici policies.

