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Abstract of the contribution: This paper proposes to add a new key issue on mobility management with satellite access.
Discussion

3GPP TS 22.011 defines a PLMN and its relationship with country borders as follows:

PLMN

A Public Land Mobile Network (PLMN) is a network established and operated by an Administration or RPOA for the specific purpose of providing land mobile communication services to the public. It provides communication possibilities for mobile users. For communications between mobile and fixed users, interworking with a fixed network is necessary.


A PLMN may provide service in one, or a combination, of frequency bands.


As a rule, a PLMN is limited by the borders of a country. Depending on national regulations there may be more than one PLMN per country.


A relationship exists between each subscriber and his home PLMN (HPLMN). If communications are handled over another PLMN, this PLMN is referred to as the visited PLMN (VPLMN).

Furthermore, the “country wide” network coverage consists from Cells which area grouped into Tracking Areas as part of the mobility management handling of UEs.


Figure 1 PLMN Tracking Areas and Cells
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Figure 2 Illustration of the geometrical coverage of a LEO satellite and of GEO satellites
In contrast, a satellite cell, or a satellite with a set of cells, as part of an access network, may span a large part of the Globe and could be bigger than a complete terrestrial PLMN to which this access network belongs. A 5G system mobility management has not been designed with access network coverage size of the size of the coverage of a satellite system, 
In a scenario where a a single PLMN has both satellite and terrestrial 3GPP radio access, a single AMF would need to handle the access and mobility of a UE moving between these two access types. The difference in coverage area size between them may create significant overlaps. Within these overlaps, a UE would need to be able to select which access network to use. Considering this, an investigation is needed whether and how the Tracking Area PLMN division principle applies to satellite access. Furthermore, as paging is related to this division, the need and the associated procedures for paging over satellites would have be analysed.
Proposal
**** Start of Changes ****
5
Key Issues
5.X
Key Issue #X: Mobility management with large satellite coverage areas

5.X.1
General description
The coverage area of a PLMN is limited by the regulators of the HPLMN home country, and the terrestrial system is able to handle the partially overlapping coverage area of PLMNs of different countries at border areas.. Furthermore, the “country wide” network coverage consists from Cells which are grouped into Tracking Areas as part of the mobility management handling of UEs. In contrast, a satellite cell, or a satellite with a set of cells, as part of an access network, may span over multiple countries or a large part of the Earth and could be bigger than a complete terrestrial PLMN. These characteristics of satellite coverage are captured in Annex A. The 5G system mobility management has not been designed with access network coverage size of the size of the coverage of a satellite system. Furthermore, scenarios where a single PLMN has both satellite and terrestrial 3GPP radio access and mobility of a UE moving between these two access types should be possible.
The following points are expected to be studied within this key issue:

· How is UE reachability (paging) handled within the large satellite coverage area? 

· What is the relation between satellite coverage areas and the 5G system Tracking/Registration Area?

· How does a UE select between satellite and terrestrial access within a PLMN? 

· How is idle mode mobility between satellite and terrestrial access performed?
· How is connected mode mobility between satellite and terrestrial access performed?
**** End of Changes ****
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