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1 Introduction
As discussed in CT1#127-e meeting, there is a need to enhanced PLMN selection procedure in case of satellite access.

During the meeting and the conference calls, several proposals were discussed and some are introduced for further selection in the TR24.821-0.2.0 document study. 

This paper provides an analysis of country mapping limitations, as envisaged by the solution#1 of the TR, and accordingly proposes enhancements for solution 2 also introduced in the TR. 

2 Discussion
2.1 Country mapping limitations.

In the Solution 1, to address the Key Issue #1, determination of the country of the UE’s location, it is proposed that 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.

If we consider the definition of borders, in many cases it is straightforward, but in many cases also it is complex topology. Hereafter two examples to illustrate this complexity:

Complex topology: example of Netherlands-Belgium border in Baarle-Hertog and Baarle-Nassau 
(Here approximately 10x10kms): 
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Multi countries topology: example of South China Sea
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As a consequence, it is predictable that the amount of data required to be provisioned in the UE would need to be extremely huge to cover all borders’ topologies all over the world. To be noticed also that such borders’ definition may be changed very often to follow the new international treaties, leading to a huge amount of UE new configuration data update. As a consequence also it is probable that some UE provisioning on field could not be up to date, leading to incorrect country determination. 

If such, this also raises the question of the accountability and responsibility of the device maker and the operator in case wrong data might have been provisioned for some part of the world. 

These considerations can be taken into account to assume a UE borders’ provisioning with medium granularity that can, in addition, rely on network based mechanism to correct the PLMN selection in case the UE attempting PLMN is not relevant regarding UE location for regulatory services.

It is assumed that the home operator core network is the most centralized node to connect the country determination stakeholders and take the right decision accordingly. 
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2.2 Determining PLMNs that can be selected in the country of UE location based on USIM configuration

In the Solution 2, to address the Key Issue #2, it is proposed to enhance USIM configuration files with the selectable associated countries. As stated in the KI#2 description, this will minimize the possibility of registration rejection due to wrong country, but this solution request to be enhanced to specify the behaviour in case of registration rejection.  

Following the considerations developed in regard to country mapping limitation, the network (AMF) is best candidate to indicate to the UE, when rejecting the registration, which MCCs could be further selected given the UE location. 

The UE will then receive in the registration reject an optional list of possible MCCs that could be further selected. 
This list of possible MCCs shall be considered by the UE for the next PLMN selection procedure. 

The network operator and the user defined PLMN priority order in USIM configuration files and these choices shall be respected as far as possible. It is then proposed that, for the next PLMN selection following a registration reject, the UE attempt to the next PLMN in its list for which MCC is also proposed as possible by the network. 

The Solution 2 description is proposed to be complemented in that way with C1-210231
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