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1. Introduction
In TR 24.821, Key Issue 2, CT1 agreed to address the following issues:

1)
how the UE determines which PLMN(s) can be selected in determined country of its physical location (if it is determined that the UE is not in an international area);

2)
what information could be available to the UE to help in selecting, in a given country, a PLMN that meets the LI requirements of that country:

a)
pre-configured in the UE; and

b)
provided by PLMN;

3)
what modifications are needed, if any, to the PLMN selelction procedure to take the LI requirement into account.

In the TR solutions 2 and solution 3 are proposed in a complementary way to tackle the issues with options 2)a) and 2)b).
2. Reason for Change
It is necessary to complement solution 2 and 3 to specify how the indications provided by PLMN may interact with information pre-configured in the UE. 
3. Proposal

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

6.3
Solution 2: Determining PLMNs that can be selected in the country of UE location based on USIM configuration

6.3.1
Target key issue

This is a candidate solution to Key Issue 2. It is relevant to the deployment scenario A and B (B1 through B3). 

6.3.2
Solution Description

It is assumed that the UE knows in which country it is located. How this is achieved is a topic in Key Issue 1.

For each PLMN in the "HPLMN selector with Access Technology" and "User Controlled PLMN Selector with Access Technology" and "Operator Controlled PLMN Selector with Access Technology" files in USIM, there can be configured a list of countries in which the PLMN can be selected. This list is optional for each PLMN. If the list is not configured for a PLMN, the PLMN is considered as selectable only in the country of its MCC, unless the PLMN has a shared PLMN ID (MCC 9xx), in which case the PLMN is considered as selectable in all countries.

NOTE 1:
How the list of countries in which the PLMN can be selected is encoded in USIM is left to CT6 to discuss. The encoding should suppport all the relevant deployment scenarios.    

Below is an example of the proposed USIM configuration. In this example, the new proposed list of countries is implemented as an additional column D in the existing Operator Controlled PLMN Selector with Access Technology file. How exactly it ends up being implemented would be up to CT6 to decide.
Table 6.3-1: HPLMN selector with Access Technology file in USIM according to the solution

	A. Priority
	B. PLMN ID
	C. RAT(s) supported
	D. Allowed in following countries (MCC)

	1
	310 070 (AT&T USA)
	E-UTRA, NR, NR_GEO
	Canada (302), Mexico (334) (NOTE 1)

	NOTE 1: A PLMN is always allowed in its home country 


Table 6.3-2: Operator Controlled PLMN Selector with Access Technology file in USIM according to the solution

	A. Priority
	B. PLMN ID
	C. RAT(s) supported
	D. Allowed in following countries (MCC)

	1
	310 270 (Verizon USA)
	E-UTRA, NR
	Empty (NOTE 1) (NOTE 2)

	2
	302 720 (AT&T Canada)
	E-UTRA, NR, NR_GEO
	USA (310) (NOTE 1)

	3
	334 50 (AT&T Mexico)
	E-UTRA, NR,  NR_GEO
	USA (310) (NOTE 1)

	4
	901 44 (AT&T global)
	NR_GEO
	Empty (NOTE 3)

	5
	901 88 (XYZ)
	NR_GEO
	China (460) (NOTE 1)

	NOTE 1: A PLMN is always allowed in its home country 

NOTE 2: Column D may not be applicable to PLMNs that do not support NTN access

NOTE 3: If column D is empty, a PLMN with a shared MCC is allowed in all countries 



NOTE 2:
The following behavior of PLMN selection procedures rely on the assumption that procedures of UE to network communication are updated such that the network can provide a list of possible MCCs that could be used by the UE during a subsequent PLMN selection, given the UE location. The agreement of such update is the SA2 area of responsibility.

If the UE receives in the registration reject an optional list of possible MCCs for use during subsequent PLMN selection, the UE shall consider this list together with USIM files content as valid for subsequent NTN PLMN selection procedures, until next registration reject or a registration accept.
For the next PLMN selections following a registration reject and until another registration reject or a registration accept, existing PLMN procedures as defined in TS 23.122 are applied   
Editor's note:
the complete definition for the UE on how to use and discard the MCCs received from AMF are FFS.

6.3.3
Impacts

UE impacts:

-
New optional UE configuration in USIM indicating the countries in which each PLMN can be selected.
-
Use of a new optional list of possible MCCs in PLMN selection, if available.
Network impacts:  

For PLMN Selection: none.

NOTE 3:
Network impact to determine an MCC list and provision this list to the UE is expected to impact the UE to network procedures and is not in the scope of this TR.
· 
· * * * Next Change * * * *

6.4
Solution 3

6.4.1
Target key issue

This solution addresses key issue #2.

6.4.2
Solution description

The salient features of the solution are as follows.

a)
How the UE determines which PLMN(s) can be selected in determined country of its physical location (if it is determined that the UE is not in an international area);


The mapping (a country to one or more MCCs) information provisioned in the UE is used to determine the PLMN(s) which can be selected from the determined country. How to provision this information to the UE is outside the scope of 3GPP in this solution;

Editor's note:
It is FFS if the coding of the countries needs to be defined by 3GPP.

b)
What information could be available to the UE to help in selecting, in a given country, a PLMN that meets the LI requirements of that country;


The mapping (a country to one or more MCCs) information provisioned in the UE. The mapping from an MCC to PLMNs is straightforward; and

c)
What modifications are needed, if any, to the PLMN selection procedure to take the LI requirement into account


Key differences compared to the current PLMN selection procedure are as follows.

1)
The UE prioritizes PLMNs with the MCC(s) corresponding to the country of its physical location (e.g. MCC(s) recommended by the network, where the MCC(s) recommended by the network shall be valid only during the PLMN selection followed by the reception of the MCC(s));

Editor's note:
The inclusion of the recommended MCC(s) is dependent on the SA2 agreements. The logic NW uses to derive this recommended MCC list is FFS.

2)
If there is no PLMN with the MCC(s) corresponding to the country of its physical location (e.g. the MCC(s) recommended by the network), the UE can select a PLMN with an MCC which is not equal to any of the MCC(s) which correspond to the country of its physical location. In this case, the UE turns into a "particular" state (e.g. the limited service state, a new state) because emergency services can be impacted; and


A UE in a "particular state" is a UE which could not select a PLMN whose MCC corresponds to the country of its physical location (e.g. a PLMN whose MCC is included in the list of MCCs recommended by the network (where the list of recommended MCCs is provided via N1 NAS signaling)).
NOTE 1:
A UE in the "particular" state cannot fulfil the LI requirement and hence a UE would have restrictions in regulatory service.

NOTE2:
Even if a UE is in the "particular state", the UE can be registered to a PLMN (not fulfilling the LI requirement). Therefore, the "particular" state can be a substate of both the 5GMM-DEREGISTERED state and the 5GMM-REGISTERED state.

NOTE 3:
The key difference to a UE in the normal state is that a UE in the "particular" state has a limitation in regulatory services and for a UE in the "particular" state the network does not send the list of recommended MCCs.
Editor's note:
How the network can know that a UE is in the "particular" state is FFS.

Editor's note:
Priority between a forbidden PLMN with an MCC corresponding to the country of its physical location and a PLMN with an MCC not corresponding to the country of tis physical location is FFS.

3)
While a UE is in not only in a VPLMN but also in the (E)HPLMN, if the UE detects change in the country of its present location, the UE needs to attempt to operate as specified in bullets 1) and 2) in addition to periodically scanning a higher priority PLMN with the same MCC as the currently serving PLMN's MCC.
4) Registration reject
NOTE 4:
The following behavior of PLMN selection procedures rely on the assumption that procedures of UE to network communication are updated such that the network can provide a list of possible MCCs that could be used by the UE during a subsequent PLMN selection, given the UE location. The agreement of such update is the SA2 area of responsibility.

If the UE receives in the registration reject an optional list of possible MCCs for use during subsequent PLMN selection, the UE shall consider this list together with USIM files content as valid for subsequent NTN PLMN selection procedures, until next registration reject or a registration accept.

For the next PLMN selections following a registration reject and until another registration reject or a registration accept, existing PLMN procedures as defined in TS 23.122 are applied   
Editor's note:
the complete definition for the UE on how to use and discard the MCCs received from AMF are FFS.

6.4.3
Impacts to existing procedures due to the solution

UE:
-
Use of a new optional list of possible MCCs in PLMN selection, if available.
-
The UE prioritizes PLMNs with the MCC(s) corresponding to the country of its physical location (e.g. the MCC(s) recommended by the network), where the MCC(s) recommended by the network is valid only during the first PLMN selection followed by the reception of the MCC(s).

-
The "particular" state needs to be supported, e.g. the UE should indicate that the UE is in the "particular" state during the registration, a UE which could not select a PLMN whose MCC does not correspond to the country of its physical location or a PLMN whose MCC is included in the list of MCCs recommended by the network has to be in a "particular" state.

-
Receipt and handling of the list of MCCs recommended by the network has to be supported.

Network:

-
The network should be able to handle a UE in the "particular" state.

-
The network should be able to send the list of recommended MCCs taking into account whether the UE indicates that it is in the "particular" state.

NOTE 5:
Network impact to determine an MCC list and provision this list to the UE is expected to impact the UE to network procedures and is not in the scope of this TR.

· * * * End of Change * * * *

