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1. Introduction
KI 2, 3 and 4 are addressed in this solution.
2. Reason for Change
Providing a solution to KI 2, 3 and 4.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.821 v0.2.0.
* * * Change * * * *

6.1
Mapping of solutions to key issues

Table 6.1-1: Mapping of solutions to key issues
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* * * Change * * * *

6.x
Solution <XXXX>:  Determination of accessible PLMN/satellite NG-RAN combination
6.x.1
Target key issue

This solution is relevant to all deployment scenarios and is a candidate solution to Key issue #2, #3 and #4.

6.x.2
Solution Description

6.x.2.1
Solution Assumptions, Principles and Analysis
"satellite NG-RAN" has been introduced (see S1-204254) as a new RAT identifier to cover the possibility to differentiate, among the RAT identifiers in PLMN selector lists for NG-RAN with satellite access.

It is assumed that the UE knows its located country or it is in international areas. How this is achieved is a topic in Key Issue 1 and thus not addressed in this solution.
The existing prioritization mechanism for different RAT types (i.e., the new "satellite NG-RAN" and old RAT types e.g., NG-RAN, E-UTRAN, …etc) does not need to be changed and no new prioritization mechanism is needed. However for a "PLMN/satellite NG-RAN combination" the UE needs to further evaluate whether it is "accessible".

Therefore, the key point is how to determine whether a "PLMN/satelliteRAT" is "accessible"; and this is discussed in subclauses 6.x.2.2.0, 6.x.2.2.1 and 6.x.2.2.2.

6.x.2.2
"accessible" determination

6.x.2.2.0
Overview
Table 6.x.2.2.0.1: "accessible" determination principles
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As shown in Table 6.x.2.2.0.1, the following scenarios are "by default" "accessible" without the need to check "configuration":

-
UE in a country, and this country is the country of the MCC of the available candidate PLMN.

-
UE in international area, and the candidate PLMN uses shared/global MCC (e.g. 9XX).

Editor's note:
 FFS when UE is located in a country, whether a PLMN with a shared/global MCC is always "accessible", without the need to check any configuration.

As shown in Table 6.x.2.2.0.1, in the following scenarios whether the PLMN is "accessible" depends on "configuration":
-
UE in a country, and this country is not the country of the MCC of the available candidate PLMN.

-
UE in international areas, and the candidate PLMN does not use shared/global MCC.

The "configuration" can be for instance:

-
two friendly countries/operators agree to allow the UE of using its HPLMN while roaming in another country; or 

-
two not friendly countries/operators to forbid the UE of using its HPLMN while it is roaming (not in its home country).
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Figure 6.x.2.2.0.1: Parameters taken into consideration when determining whether a PLMN is "accessible"
To study key parameters needed for the feasible "configuration", example scenario is shown in Figure 6.x.2.2.0.1 (for simplification international areas are not considered in Figure 6.x.2.2.0.1). Two sets of configurations are identified when determining whether a "satellite NG-RAN" PLMN is "accessible":

1)
Home operator controlled configuration, take scenario in Figure 6.x.2.2.0.1 as an example:

whether:

-
the home operator "100.01" allows: 

-
an UE located in "Country L MCC "300" to "access":

-
an available PLMN "200.01" whose core network is located in "Country S" MCC "200".

2)
Serving operator controlled configuration, take scenario in Figure 6.x.2.2.0.1 as an example:

whether:

-
the 'S'erving PLMN "200.01" allows:

-
an UE in "Country L" MCC "300" to "access" it.
Both (instead of any) of "Home operator controlled configuration" and "Serving operator controlled configuration" need to be verdicted before an UE can consider a "PLMN/satelliteRAT" combination as "accessible". The "Home operator controlled configuration" enables the home operator to control UE behavior generally, while the "Serving operator controlled configuration" provides the operator a tool to protect the serving network and gives more flexibility for network operations. For example a PLMN is verdicted as "accessible" ("generally" allows UE to use) based on the "Home operator controlled configuration" but due to serving network's observation e.g.: 

-
certain satellite cells of this serving PLMN with a low traffic load are able to provide the service for the UE in another country, but at the same time

-
certain other satellite cells of this serving PLMN with a high load are not abel to provide the services for the UE in another country;

The Home operator controlled configuration is configured in UE (i.e. USIM or ME) and is further discussed in subclause 6.x.2.2.1.

The Serving operator controlled configuration is configured in the network and broadcasted as further discussed in subclause 6.x.2.2.2.
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Figure 6.x.2.2.0.2: accessible determination flow

As depicted in figure 6.x.2.2.0.2, for each available PLMN/"satellite NG-RAN" combinations (PLMN+ACT):

-
the UE determines its current location (result: a country, or international areas); and

-
the UE determines the PLMN is "accessible" if:

a)
any of the following criterias is met (without the need to check any configuration):
a1)
the UE is located in the country of the MCC of the available PLMN; or
a2)
the UE is in international area and the available PLMN uses shared MCC (e.g., MCC 9xx); or

Editor's note:
 FFS when UE is located in a country, whether a PLMN with a shared/global MCC is always accessible, without the need to check any configuration.

b)
both of the following criterias are met: 

b1)
based on "Home operator controlled configuration" provisioned in UE it is determined as "accessible" (see subclause 6.x.2.2.1 for further detail); and
b2)
based on "Serving operator controlled configuration" provisioned in SIB it is determined as "accessible" (see subclause 6.x.2.2.2 for further detail); 
6.x.2.2.1
"Home operator controlled configuration" provisioned in UE
The "Home operator controlled configuration" is provisioned in UE (i.e., USIM or ME). See example in Table 6.x.2.2.1.1.

Based on "Home operator controlled configuration" a candidate PLMN+satellite NG-RAN combination is "accessible" if:

-
the new optional file "Home operator controlled configuration" can be found in the UE; and

-
an entry in the file is found and in this entry:

-
the UE's current physical location matches the "Location" of this entry; and

-
the MCC of the candidate PLMN matches (one of) the "accessible MCC(s)" of this entry; and

-
in this MCC sub-entry, the MNC of the candidate PLMN matches (one of) the "accessible MNC(s)" of the sub-entry.

Otherwise the UE determines the candidate PLMN+satellite NG-RAN combination as "not accessible".

Table 6.x.2.2.1.1: example "Home operator controlled configuration" file in UE

	Location
	accessible MCC(s)
	accessible MNC(s)
	Interpretations

	Country B
	100 (Country A)
	01
	100.01 is accessible when UE located in country B.

	Country C
	Ranged MCC

[lowest: 200-highest: 205] (Country B)
	Match-all MNC
	all PLMNs with MCC "200", "201", "202", "203", "204", and "205" are accessible when UE located in country C;
100.01, 100.02, 100.03, 400.01, 400.02, 400.03 are accessible when UE located in the country C.

	
	100 (Country A);

400 (Country D)
	Ranged MNC

[lowest: 01-

highest: 03]
	

	Country D
	Match-all MCC
	Match-all MNC
	all PLMNs are accessible when UE located in country D.

	International areas
	100 (Country A)
	Match-all MNC
	100.XX are accessible when UE located in international areas.

	All countries
	300 (Country C)
	Match-all MNC
	300.XX are accessible when UE in any country.


Editor's Note: If decided to be stored in the USIM, it's up to CT6 decide how the "Home operator configuration" file is stored in the USIM.    

Editor’s Note:
FFS: (1) how to encode "a country" in the "Location". (2) how to encode "International areas" in the "Location". (3) whether and how to encode "All countries" in the "Location". (4) whether and how to encode Match-all MCC (to represent "any" MCC). (5) whether and how to encode Match-all (to represent "any" MNC). (6) whether and how to encode "Ranged MCC" (lowest value to highest value) (7) whether and how to encode "Ranged MNC" (lowest value to highest value).

Editor’s Note:
It's FFS whether instead of implementing as an "allow-list" the "configurations in UE" can be implemented as a "forbidden-list".
6.x.2.2.2
"Serving operator controlled configuration" provisioned in SIB
The "Serving operator controlled configuration" is provisioned in a SIB. See example in Table 6.x.2.2.2.1.
Based on "Serving operator controlled configuration" a candidate PLMN+satellite NG-RAN combination is "accessible" if:

-
for this PLMN the corresponding "accessible area(s)" is present in the SIB and:

-
the UE is currently physically located in one of the "accessible area(s)".

Otherwise, the UE determines the candidate PLMN+satellite NG-RAN combination as "not accessible".
Table 6.x.2.2.2.1: example "Serving operator controlled configuration" of a single Satellite NG-RAN "node" in case of 5G Multi-Operator Core Network (5G MOCN)
	Satellite NG-RAN "Cell" Identity
	PLMN broadcasted in SIB
	accessible area(s)
	Interpretations

	1
	200.01
	Country A;

Country C
	An UE located country A country C can access 200.01

	
	200.02
	Country A
	An UE located in country A can access 200.02

	2
	200.03
	All countries
	An UE located in any country can access 200.03 

	
	200.04
	International areas
	An UE located in international areas can access 200.04 

	
	200.05
	IE not present/included
	No configuration is broadcasted for 200.05, which means the UE is not allowed to use it unless UE is in the country (country B) of the MCC (200) of this candidate PLMN. (If the UE is in country B, then the PLMN will be determined DIRECTLY as accessible in step a1) as described in Figure 6.x.2.2.0.2)

	3
	200.06
	All countries;

International areas;
	An UE located in any country or in international areas can access 200.06


Editor’s Note:
This solution is dependent on the RAN agreement to broadcast a list of countries in which a PLMN can be accessed.   
Editor’s Note:
FFS: (1) how to encode "a country" in the "accessible area(s)". (2) how to encode "International areas" in the "accessible area(s)". (3) whether and how to encode "All countries" in the "accessible area(s)". 
Editor’s Note:
FFS instead of implementing as a "allow-list" approach, whether "Serving operator controlled configuration" can be implemented as a "forbidden-list" approach.
6.x.3
Impacts

UE impact:

-
"accessible" determination for a PLMN/satellite NG-RAN combination:

-
whether it meets "Home operator controlled configuration".

-
whether it meets "Serving operator controlled configuration".

Network impact: 

-
Provisioning and updating of new optional "Home operator controlled configuration" in UE. 

-
Provisioning of new optional "Serving operator controlled configuration" in SIB.

Possible USIM impact:

-
new optional file for "Home operator controlled configuration" in the USIM.
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