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1. Introduction
SA2 has sent an LS to CT1 on NR satellite access PLMN selection in S2-2009485 and the accompanied. The LS is closely related to the agreed SA2 CR to 23.501 in S2-2009484. This contribution analyses the SA2 CR and the questions in the LS from SA2, and provides the rationale for the draft reply LS, which has been submitted as a separate contribution in C1-210141. 

2. Analysis of the SA2 CR
The key point of the agreed SA2 CR in S2-2009484 is the following:

“if the AMF can determine … that the UE is attempting to register to a PLMN that is not allowed to operate at the present UE location, then the AMF should reject the Registration Request indicating a suitable Cause value and Recommended MCC information that includes the MCC(s) that are assigned to the country of the UE location.” (emphasis added)

The CR is clear with respect to the scenario in question, the NAS procedure impact and the purpose of the Recommended MCC IE. Specifically, the CR says that Recommended MCC “includes the MCC(s) that are assigned to the country of the UE location”. In other words, the IE tells the UE the country that the UE is in (after the AMF had realized that the UE may be mistaken about its country of location). This information could indeed be useful to the UE to correct its location.

Observation 1: In the SA2 CR in S2-2009484, the purpose of the “Recommended MCC list” provided to the UE in the registration or the deregistration procedure is to indicate the country of UE location.  
It should also be noted that the following requirement in the CR:

 “Upon receiving a Registration Reject with Recommended MCC information, the UE shall attempt to register to a PLMN that is allowed to operate at the UE location as specified in TS 23.122 [22]”
is a normative requirement on PLMN selection (as the UE can only register to the selected PLMN). Since 23.501 is not a stage 2 spec for PLMN selection, this requirement should not be in 23.501. 

Observation 2: The normative requirement on PLMN selection in the SA2 CR in S2-2009484 should be removed or converted to a note.
3. Analysis of the LS from SA2
The questions to CT1 in the LS from SA2 are the following:

Question 1: Is it possible to limit the UE's PLMN selection to consider PLMN candidates belonging to one country?

Question 2: Is there suitable cause value to indicate to UE in DE-REGISTRATION REQUEST and REGISTRATION REJECT messages that the UE needs to select a PLMN in different country?

Question 3: Can the AMF indicate the target MCC List (e.g. based on UE location) in DE-REGISTRATION REQUEST and REGISTRATION REJECT message, to be used as input to PLMN selection.

Unlike the CR, the LS seems to imply that the Recommended MCC list provides “the target MCC List” (Question 3) for the UE to limit its PLMN selection to. Question 1 points in the same direction. Furthermore, the LS talks about the new cause value to indicate to the UE that “UE needs to select a PLMN in different country” (Question 2). This aspect needs clarification. It is possible for a PLMN to transmit over satellite access radio cells with coverage in multiple countries using extraterritorial MCC (see Appendix A). This deployment scenario has been documented in SA2 TR 23.737, RAN TR 38.821 and CT1 TR 24.821 (see appendix B). The AMF of the PLMN X rejecting the UE registration request cannot know whether there are other PLMNs in the same country as PLMN X that are allowed to operate in the UE location using an extraterritorial MCC. Consider the following scenario:

1.
UE located in country A

2.
UE detects:

· PLMN X with MCC B in country B (i.e. authorized to only provide radio coverage in country B);
· PLMN Y with MCC 90x in countries A and B (i.e. authorized to provide radio coverage in countries A and B using MCC 90x); and
· PLMN Z with MCC B in countries A and B (i.e. authorized to provide radio coverage in countries A and B using MCC B. See Appendix A for more details).
3.
UE (erroneously thinking that it is located in country B) attempts to register with PLMN X. The AMF of PLMN X rejects the registration and provides the Recommended MCC IE containing MCC A (corresponding to the UE location)
The UE could/should UE use the MCC A provided by the AMF of PLMN X to correct its location (as per the SA2 CR). However, the UE cannot use the MCC A provided by the AMF of PLMN X to limit PLMN selection to country A, because that would eliminate PLMN Y and PLMN Z, which is incorrect. 
Observation 3: Interpretation of MCC list provided by the AMF as “MCC(s) that are assigned to the country of the UE location” is correct. This list cannot be used to steer the UE to another country.

4. Proposal
It is proposed to agree on the reply LS to SA2 provided in C1-210141.

Appendix A – Extraterritorial use of MCC in ITU-T E.212
Annex E: The use of an MCC+MNC in a country other than the country to which the MCC has been assigned 
Extra-territorial use of an MCC+MNC is the term used to describe the situation where an MCC+MNC that has been assigned to an operator in one country, Country A, is used in another country, Country B, through a base station established in Country B…

In the event that an operator wishes to implement the extra-territorial use of an MCC+MNC, it will seek the approval of the Administrations of both Country A and Country B.
Annex A: Criteria and procedures for the assignment and reclamation of shared ITU-T E.212 mobile country codes (MCC) for networks and their respective mobile network codes (MNCs)

A.4.7 The applicant must demonstrate that the international network infrastructure it intends to use will contain connecting physical nodes in two or more countries. In the case of satellite terminals, serving mobile terminals in two or more countries will satisfy this requirement. 

A.4.8 The applicant is required to state the planned date of commercial implementation in at least two countries, or in geographical areas in two different countries.
Appendix B – Deployment scenarios with satellite coverage over multiple countries

SA2 TR 23.737:
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Figure 5.10.1-1: Satellite access with satellite beams overlapping several countries

RAN TR 38.821:
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CT1 TR 24.821

In Scenario B, shown in Figure  4.2-1, a satellite access cell spans across multiple countries (Country A, Country B and Country C). There is a possibility of un-intended cross-border leakage into adjacent countries (Country D).
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Figure 4.2-1: Deployment scenario B
There are the following options for the PLMN ID broadcast in the cell:

Scenario B1: Three PLMN IDs are broadcast, with three different MCCs corresponding to Country A, Country B and Country C, respectively. This scenario assumes that the PLMN operator is registered and obtains MNC in each country.

Scenario B2: Single PLMN ID corresponding to one country (Country A) is broadcast. Extra-territorial use of a PLMN ID, along with the conditions for such use, is defined in ITU-T E.212 [6] (see Annex E). 

Scenario B3: PLMN ID with a global/shared PLMN ID (with MCC 9xx) is broadcast. The use of global/shared PLMN ID, along with the associated conditions, is defined in ITU-T E.212 [6] (see Annex A and subclause F.6).
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