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1. Introduction

In C1-210047, SA2 have inquired about NR satellite access PLMN selection. This paper discusses CT1 proposals to respond to SA2.
2. Discussion

In C1-210047, SA2 requested answers to the following questions:

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

In a case where the UE has sent a Registration request to an AMF not serving the country where the UE is located, the AMF will send a DE-REGISTRATION REQUEST and REGISTRATION REJECT. In those cases:

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?
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? 

2.1.
Limiting PLMN selection to consider PLMN candidates belonging to one country
TS 23.122 specifies that the roaming UE shall only select a PLMN if it is of a higher priority of the same country as the current serving PLMN. This has been further extended to consider shared MCCs as part of solution #6 in TR 24.821. 
When the UE is performing periodic search for higher priority PLMN, the UE should not eliminate any candidate PLMN due to the value of its MCC being different from the MCC of the serving PLMN if:

1) The candidate PLMN has a PLMN ID with shared MCC; or   

2) The serving PLMN has a PLMN ID with shared MCC. 

Thus, overall it is possible to limit UE’s PLMN selection to consider PLMN candidates belonging to one country, or a shared MCC covering the same country. 
However, there is one scenario to highlight:
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It is also possible that the same PLMN candidate (i.e. MCC-MNC) is available in more than one neighbouring countries due to cross border leakage as shown above. In such cases, if the UE has moved physically from country A to neighbouring country B, and if the same PLMN candidate is also available in country B, then it is currently not possible to limit UE’s PLMN selection in country B to not consider this PLMN candidate. SA3-LI has established the requirement to “enforce the use of a Core Network of PLMN in the country where the UE is physically located”. CT1 is already studying PLMN selection impact due to the LI requirement and should update other WGs based on the conclusions.
2.2.
Suitable cause value to indicate to UE that the UE needs to select a PLMN in different country
In the latest TS 24.501, no suitable reject cause is defined for the UE to select a PLMN in a different country. CT1 can consider introducing new reject cause value for this purpose for AMF to indicate to the UE that UE needs to select a PLMN in a different country to access via satellite NG-RAN access. Once the UE receives this new reject cause value, the UE shall remember that it shall not register to this PLMN via satellite NG-RAN access while being in the country indicated in the reject message until device switch off or USIM removal. The network shall provide the country (e.g. MCCs) in which the registration is forbidden together with the reject cause.
For AMF to include this cause value in DE-REGISTRATION REQUEST message and/or REGISTRATION REJECT message or other 5GMM messages such as SERVICE REJECT message or CONFIGURATION UPDATE COMMAND message, etc., it is important to note that AMF shall be aware of the UE’s current country. This is currently being studied in CT1 as part of Key Issue#1.
2.3.
Target MCC for PLMN selection
In latest TS 24.501, there is no technique currently for AMF to indicate the target MCC list in DE-REGISTRATION REQUEST and REGISTRATION REJECT. Technically, it is feasible for AMF to indicate target MCC list "hints" to the UE to be used as input to PLMN selection. These hints can be provided along with the reject causes as mentioned in Section 2.2.
3. Conclusion and proposed way forward

We propose the above responses to reply C1-210047 to SA2 with a draft submitted in C1-210124.
