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1. Introduction
A solution for Key issue # 2, Use of core network of PLMN in country where UE is located, is proposed.

2. Reason for Change
For Key issue #2, the main requirement is:

“enforce the use of a Core Network of PLMN in the country where the UE is physically located”
This is established based on feedback from SA3-LI in an LS to SA2 et.al. [S3i200056, January 2020, “Response LS on the “LS OUT on Location of UEs and associated key issues””]. In addition to providing feedback to a request, SA3-LI also emphasizes that fundamental LI requirements need to be met by any approach/solution. Most relevant for the study of PLMN selection at satellite access, and what Key issue #2 is based on, is the following bullet from the LS:

“Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.”
To support as required by SA3-LI “the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located”, the satellite operator network needs to be able to ensure that it serves UEs using a Core Network located in the same country as where the UE is physically located, when required. The network verification of the physical location of the UE and assessment whether the network can serve the UE using a Core Network located in the same country (where such specific LI requirements may apply), is assumed to take place at network at a UE access attempt, i.e. after the PLMN selection performed by the UE.

Further, a fundamental LI requirement is that the UE shall not be aware of LI capabilities, but LI requirements, and support, operation and use of LI are for the network/operator to consider (see 3GPP TS 33.126, clause 6.6) based on regulations that apply in the country/geographical area where the network provides service. Therefore any explicit UE knowledge of network LI requirements is not acceptable. This is further stressed in the incoming LS from SA3LI (S3i210129):
“LI requirements may be a factor in the PLMN's determination of whether it can serve the UE but under no circumstances shall the PLMN reveal to the UE any information about the LI capabilities of the PLMN.”

Even if it is the responsibility of the network to determine and verify the physical location of the UE, the UE can simplify the network processing and minimize risk of registration reject because of mismatch between the geographical area the network is allowed to serve and the physical location of the UE. In this the UE should take its physical location, to its best knowledge, into account in PLMN selection when determining what PLMNs are allowable.

In questions to be studied within KI#2 it is stated:
-
what information could be available to the UE to help in selecting, in a given country, a PLMN whose CN is physically located in the same country as the UE:

▪
pre-configured in the UE; and

▪
provided by PLMN.

However, as the ability to enforce use of a Core Network of PLMN in the country where the UE is physically located is an LI property that may be mandated by laws and regulation it is not allowed to be known by the UE as criteria to select a specific PLMN. It is therefore proposed to capture in the scope of a solution to KI#2 such limitation of information connected to LI capabilities at the UE for any solution for PLMN selection and subsequent stage 3 implementation.
3. Conclusions

A solution for Key issue #2 is proposed, in which it is specified that there must be no knowledge of LI properties and requirements for the network at the UE. Included in such information not to be known at the UE is knowledge of a PLMN’s Core Network physical location and/or any laws or regulation that would mandate where the PLMN’s Core Network may be located. To include this limitation in the TR conclusions will make it clear what type of information cannot be known at the UE in any of the TR solutions and for subsequent stage 3 implementation.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.821 V1.0.0.
* * * First Change * * * *

6.8
Solution x, UE unawareness of LI requirements

6.8.1
Target key issue

This solution addresses Key issue #2, Use of core network of PLMN in country where UE is located.

6.8.2
Solution description

It is assumed that the UE can determine its physical location and map this location to a country or international area. How this is achieved is a topic in Key issue #1.

Key issue #2 deals with the ability of the 3GPP system supporting NTN access to enforce use of a PLMN with a core network physically located in the country where the UE is located, subject to laws and regulations that apply in this country. In Key issue #2 it is to be studied what information can be available at the UE to use at PLMN selection related to this requirement.
As as the ability to enforce use of a core network of a PLMN in the country where the UE is physically located is an LI property that may be mandated by laws and regulation it is not allowed to be known by the UE as criteria to select a specific PLMN. Other information that does not reveal network LI capabilities, and laws/regulations that mandate support of such LI capabilities, may be provided by the network for use at PLMN selection, e.g. what country a PLMN can serve. What considerations, including possible LI requirements, are taken into account by the satellite network/operator in providing information to aid the UE to select prioritized PLMNs is not visible to the UE.

It is assumed that in the registration procedure, the UE location is determined by the selected CN and UE registration is rejected if the selected PLMN does not match the location determined by the network in cases where laws and regulation require use of a core network in the country where UE is located. Alternatively, the network can accept the registration if the UE location cannot be determined, and decide whether to deregister the UE or not upon completion of UE location determination in the network.
Thus, no modifications are needed to the PLMN selection procedure to add UE knowledge of the physical location of the PLMN’s core network, or any other information that may reveal LI capabilities of the PLMN. From the UE point of view, it suffices to know only whether a PLMN can operate, i.e. serve the UE, at the UE location or not, without revealing to the UE any reasons behind such designation.
6.8.3
Impacts to existing procedures due to the solution

UE impacts:

-
None.

NOTE 1:
UE impact is expected to select PLMNs based on its location and possibly information available at the UE as captured in solutions for other Key issues of this TR. Such information is used at the UE to determine whether a PLMN can operate, i.e. serve the UE, at the UE location or not. These solutions, and stage 3 implemetations thereof, however cannot rely on UE knowledge of the PLMN’s core network physical location, or any other information that may reveal LI capabilities of the network. 
Network impacts: 


For PLMN Selection: none.

NOTE 2:
Network impacts to support the ability to enforce the use of a Core Network located in the same country as where the UE is physically located is expected to be defined in the stage 2 specifications under SA2 remit and therefore is not in the scope of this TR. Stage 3 work is done when normative stage 2 specification is available.
