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1	Introduction
[bookmark: _Toc474247438]In the previous RAN2#103Bis meeting, it was agreed that RAN2 should study the TA management and update related issues:
Impacts to study for CP
1. Mobility 
2. TA management and update 

Last RAN3 meeting has further discussed the Tracking Area for Non Terrestrial Network. 
[bookmark: _Toc527965855]8.1	Tracking area management (FFS)
The concept of Registration and Tracking areas pertains in the context of Non-Terrestrial networks, and is similar to NR based cellular system in following aspects:
· a tracking area corresponds to a fixed geographical area.
· tracking areas (TA) is utilized for UE access control, location registration, paging and mobility management.
· a registration area encompasses one or several tracking areas.
The objective is to track the UE, in order to minimize the use of radio resources for paging.
· For scenarios A, B, C1 and D1, the NTN cells are fixed on the ground. Hence a tracking area may correspond to one or several NTN cells. The 3GPP-defined tracking area management and paging procedures can apply as is.
· For scenarios C2 and D2, the NTN cells move on the ground as the satellites move on their orbital planes. This requires some adaptations to the TA management and paging procedure.
Note: For scenarios C1, the TA list and paging messages could be sent by the same gNB to the NTN cell via all satellites covering this NTN cell.
Note: For scenarios D1, the TA list and paging messages could be sent by the gNB on board all satellites covering this NTN cell.
Hence we shall focus the study on scenario C2 and D2 for the idle/inactive mode mobility.
The main idea is to decouple the TA management from the NTN cell pattern. In that case, registration and tracking areas are arbitrary geographical areas defined by the operator. (FFS)
It is assumed that not all UEs are capable of positioning.
This contribution analyses the potential issues on Tracking Area management for Non-Terrestrial Network.
2	Discussion
2.1	Country Specific Policies
[bookmark: _Hlk525978148]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.
Observation 1: The NTN needs to know the location of the UE with the accuracy of land/region, in order to apply the right policies.
2.2	Tracking Area
In terrestrial networks, the UE location is known to the network due to the UE performing regular tracking area updates. In NTN the earth fixed tracking area and the satellite fixed tracking area are considered. In case of satellite fixed tracking areas, the area is moving. The coverage area of one TA may be covering (parts of) more than one country at times, while in general the satellite coverage may be larger than a country. The latter means that in case of earth fixed coverage a beam would have to support multiple tracking areas. In the earth fixed tracking area, it may further be difficult to follow country borders.
Therefore, we observe the tracking area update from a UE does not provide sufficient location information to the network to ensure the right, country-specific policies can be applied.
Observation 2: Earth fixed and satellite fixed 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 and hardcoded at the time of deployment.
· A high-end UE may utilize a Global Navigation Satellite System (GNSS).
· A low-cost UE may transmit signals that can be used for network-based triangulation, e.g. power or time-difference of arrival.

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.
Observation 3: Both stationary and mobile UEs as well as different UE categories (for location determination) need to be accounted in the study.
3	Conclusions
In this contribution we have analysed the potential issues of Tracking Area management for Non Terrestrial Network. Based on the observations we propose: 
Proposal 1: RAN2 should study how to enable determining the location of the UE with sufficient accuracy for NTN being able to apply the right policies for the UE.
Proposal 2: RAN2 to consider the inclusion of at least two different UE categories for the study to determine location accuracy of the UE: 1) with GNSS support, 2) without GNSS support.
Proposal 3: RAN2 should study mechanisms to enable determining the required location accuracy pertaining to the UE capability/category. 
[bookmark: _GoBack]Proposal 4: RAN2 should study mechanisms to determine the UE position as a second/extra step during the tracking area procedures.



