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1. Introduction
In solution#19, the following EN exists:
Editor's note:
capability for HPLMN to have some control on the use of the MCC list by the UE as described in the present solution is FFS. 
However the issue also impacts solutions#3 and #13.

This pCR proposes a way forward to solve the EN taking into consideration SA2 response in the LS in S2-2101662/C1-212039. 

2. Reason for Change
As per LS from SA2 in S2-2101662 "The MCC indication from the AMF is the network guidance for the UE to select a PLMN at the determined present UE location", and the CR in S2-2101667, it is noted that "The location information cannot be guaranteed to be sufficiently accurate for the AMF to determine in all cases the country where UE is located."

Also per the LS from RAN2 in R2-2008229 "RAN2 has identified that radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. A moving radio cell covers different earth area over time and system information including Cell ID moves with the radio cell. RAN2 thinks any potential solution to mapping earth area to cell ID seen by the CN is out of scope of RAN2.".
Furthermore, a number of liaison statements exchanged among SA2, RAN2, RAN3 and others (R3-205795, S2-2008307, R3-207062 and R2-2102498), showing that the approach for "The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information." has been discussed, and RAN3 and RAN2 are progressing their work based on this assumption. How this impacts the content of the MCC(s) list, provided by the AMF, is dependant on this assumption and for now is FFS!

Form the above we can conclude that the AMF does not always have the accurate location of the UE (S2-2101667), due to several reasons including moving cells, cells covering multiple countries including boarder areas, etc. How does the AMF know that it has the right information? This seems to be left for implementation!

The O&M effort for updating the AMF (or the gNB) permanently, especially for mapping radio cells for NTN that are temporarily fixed or continuously moving and covering different earth area over time is very exhaustive for the operator.

Also, if the AMF is not correctly updated with the country or the MCC(s) information mapping to the satellite cells, and it provides MCC list to the UE, while rejecting the registration request or the service request, can lead to delay the services provide to the UE, especially critical for the emergency service. In addition, some border countries are engaged with political conflicts that may lead to undesired consequences if the MCC list provided by the AMF to the UE in another country is not correct.

Therefore, it is proposed:

-
If the AMF supports providing the MCC list to the UE, then the PLMN operator where the AMF resides shall have the option to configure the AMF to using this feature or not.

-
A UE (pre)configuration controlled by the HPLMN should indicate whether or not the UE shall use the MCC list as assistant information for PLMN selection, if provided by the VPLMN.

3. Conclusions

-
If the AMF supports providing the MCC list to the UE, then the PLMN operator where the AMF resides shall have the option to configure the AMF to using this feature or not.

-
A UE (pre)configuration controlled by the HPLMN should indicate whether or not the UE shall use the MCC list as assistant information for PLMN selection, if provided by the VPLMN.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.821 v1.0.0.
* * * First 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;

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. Any LI requirements are under network and operator responsibility and implicitly met, but not explicitly known, by the UE by following information provisioned in the UE; 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.

Editor's note:
If there is no PLMN to which the UE is allowed to select in the current UE location, the UE behaviour is FFS.
NOTE:
By following the PLMN prioritization provisioned in the UE and the MCC(s) recommended by the network, the UE implicitly meets any LI requirements that may apply for the network.
2)
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.

6.4.3
Impacts to existing procedures due to the solution

UE:

-
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).
NOTE 1:
The HPLMN can have means to (pre)configure the UE to use or not use the MCC(s) of the country of the UE location provided by the VPLMN as assistante information for the PLMN selection.
-
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 2:
The PLMN operator can have means to configure its AMFs to provide or not provide the MCC(s) list of the country of the UE location to the UE. 
* * * Next Change * * * *

6.14
Solution 13 

6.14.1
Target key issue

This solution addresses key issue #6. 
6.14.2
Solution Description

The solution to the key issue #6 d) is as follows:
d)
Whether the search for higher priority PLMN should be limited to PLMNs where MCC matches the MCC or country of the RPLMN.
Based on the following consideration, the search for higher priority PLMN should not be limited to PLMNs where MCC matches the MCC or country of the RPLMN:
-
For users near or in the international area(e.g.sea , Scenario C/D), a global/shared PLMN ID (with MCC 9xx) is broadcast. If the search for higher priority PLMN is limited to PLMNs where MCC matches the MCC or country of the RPLMN, the PLMN with MCC 9XX will not be considered in borders.
-
For users in a scenario mentioned in TR 23.737 [5] KI#10 (Multi-national cell coverage area can span over multiple countries) and the Multi-national cell of satellite NG RAN broadcast multi-PLMN ID with different MCC, only searching for "same country as the current serving VPLMN" will keep the UE registered in the same VPLMN even though the UE is moving between countries A, B and C.

The search for higher priority PLMN should consider the MCCs allowed from the UE's location as a precondition. It is suggested the following mechanism:
1)
Enable a UE using satellite NG RAN to determine its location and support location-MCC mapping, following a solution to KI#1 and KI#2.
2)
During periodic search, the UE using satellite NG RAN checks it’s location and does the MCC mapping. The mapped MCC needs to be considered together with the priority/order list of PLMNs(e.g. HPLMN/EHPLMN/EPLMN). 
Editor's note:
It is FFS whether the PLMNs on the priority/order list matching the mapped MCC have the higher priority or the PLMNs on the priority/order list not matching the mapped MCC are excluded.
3)
The UE using satellite NG RAN can also check it’s location periodically and record the mapped MCC change for periodic search.
Editor's note:
 It is FFS how the UE implements the periodic checking and whether the periodic checking works together with the periodic search.
Editor's note:
It is FFS how MCC(9xx) and the international areas case are considered for periodic search.

NOTE:
The MCC allowed from the UE's location for periodic search may also be provided by the network. How to provide MCC information from the network is not in the scope of this TR/study of PLMN selection.
6.14.3
Impacts

UE impacts: 
-
Consider the MCCs allowed from the UE's location as a precondition during periodic search.
-
Consider the MCCs allowed from the UE's location as a precondition.
-
A UE configuration indicating, whether or not the received MCC(s) list of the country of the UE location provided by the VPLMN shall be used as assistant information for the PLMN selection.
Network impacts: For PLMN Selection: none.

NOTE 1:
Network impact to support configuring and providing MCCs is expected and is not in the scope of this TR, but in the scope of 5GSAT_ARCH WI in SA2, see NOTE 2.
NOTE 2:
The PLMN operator can have means to configure its AMFs in the network to provide or not provide the MCC(s) list of the country of the UE location to the UE. The HPLMN can have means to configure the UE to use or not use the MCC(s) list of the country of the UE location provided by the VPLMN as assistante information for the PLMN selection.
* * * Next Change * * * *

6.20
Solution 19: Use of network indication of MCC(s)  

6.20.1
Target key issue

This is a candidate solution to Key Issue 2.   

6.20.2
Solution Description

NOTE 1:
The following behavior of PLMN selection procedures rely on the assumption that NAS signaling procedures 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. 

Solution assumption also considers that the objective of the list of MCCs sent by the network is to inform the UE of the country the UE is currently located in, as determined by the network.
If the UE receives an optional list of MCCs for use during subsequent PLMN selection, the UE shall consider this list together with USIM files content as valid for subsequent selection of PLMNs providing satellite NG-RAN. 
NOTE 2:
The PLMN operator can have means to configure its AMFs in the network to provide or not provide the MCC(s) list of the country of the UE location to the UE. The HPLMN can have means to configure the UE to use or not use the MCC(s) list of the country of the UE location provided by the VPLMN as assistante information for the PLMN selection.
During this period, PLMN procedures as defined in 3GPP TS 23.122 [3] are applied, but excluding PLMNs which MCC is not present in list of MCCs, with following exception:

-
shared/global PLMN.
Editor's note:
extra-territorial MCC use case is FFS, depending on C1-210437 and C1-210439 LS responses.


Editor's note:
the MCC list provided by the network, its semantics, and the procedures by which it is provided is subject to confirmation by SA2.
At the end of the period, UE shall discard any list of possible MCCs received from the AMF. 

Editor's note:
the complete definition of the period in which UE makes use of MCCs received from AMF and the duration of validity of the received list of MCCs are FFS.

6.20.3

Impacts

UE impacts:

-
Use of a new optional list of possible MCCs in PLMN selection, if available.
-
A UE configuration indicating, whether or not the received MCC(s) list of the country of the UE location provided by the VPLMN shall be used as assistant information for the PLMN selection.
Network impacts:

For PLMN Selection:.

NOTE 1:
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, see NOTE 2.
NOTE 2:
The PLMN operator can have means to configure its AMFs to provide or not provide the MCC(s) list of the country of the UE location to the UE. This is expected to impact the network configuration and is not in the scope of this TR.
