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1. Introduction
In C1-210047/S2-2009485, SA2 asks CT1 a number of questions relating to PLMN selection in NR NTN (Non-Terrestrial Network). This paper discusses what SA2 asked of CT1 and propose the answers to SA2.
2. Discussion
In C1-210047/S2-2009485, SA2 asked the following questions:-

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

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? 

The following subclauses discuss each of these questions and considers whether current specification text or work-in-progress in TR 24.821, can accommodate SA2's concerns and requests. 

2.1
PLMN selection on PLMNs belonging to one country

As specified in TS 23122, the UE when roaming will in automatic PLMN selection choose on available PLMN of the same country as the current serving VPLMN. Not only that, the UE will choose from the available PLMN in a prioritized order as provision in the USIM file EFOPLMNwACT (Operator controlled PLMN selector with Access Technology). So an Operator has means to limit the UE to select onto PLMN of certain country.
NOTE:
The EFPLMNwAcT (User controlled PLMN selector with Access Technology) can further be provisioning to limit selection onto PLMN of one country.

However, what is uncertain is the definition of "country" in the context of NTN (Non Terrestrial Networks). In past CT1#126E and CT1#127E, companies have engaged in discussion on this definition of "country", in particular on the definition and what it means by "same country" in context of NTN. Those discussions have not yielded a consensus view and thus in answer to SA2, this open and yet undecided definition ought to be highlighted.
2.2
Reject cause value to enable UE to select to PLMN in different country

As SA2's question on "suitable" reject cause is related to registration procedures, let's consider the presently available reject cause a network can provide when rejecting the UE's registration request or when informing the UE to deregister. These reject causes are:-
#3
(Illegal UE); or

#6
(Illegal ME).

#7
(5GS services not allowed).

#11
(PLMN not allowed).
#12
(Tracking area not allowed).

#13
(Roaming not allowed in this tracking area).
#15
(No suitable cells in tracking area).

#22
(Congestion).

#27
(N1 mode not allowed).

#31
(Redirection to EPC required).

#62
(No network slices available).
#72
(Non-3GPP access to 5GCN not allowed)



implementation option
#73
(Serving network not authorized).
#74
(Temporarily not authorized for this SNPN).

#75
(Permanently not authorized for this SNPN).

#76
(Not authorized for this CAG or authorized for CAG cells only).
#77
(Wireline access area not allowed).
Of these, #11, #13, #62, #72, #73, #76 and #77 can lead to the UE performing a PLMN selection where for #72 that PLMN selection is an implementation option and #62, #72, #73, #76 and #77 are very specifically tied to certain features e.g slice specific, SNPN or PNI-NPN specific. 
For #11, the PLMN ID of the network providing this reject cause will be put into the forbidden PLMN list. Whilst this reject cause does lead the UE to perform a PLMN selection on receipt of #11, this does not guarantee that the UE will search for PLMN in a different country maybe not even a different MCC (of same country). Also our view is that for what SA2 is considering when they ask question 2, SA2 does not envisage that the PLMN ID of the rejecting PLMN will be placed in the forbidden PLMN list, so using #11 without tweaks for NTN circumstances will lead to mis-operations.
That leaves reject cause #13. Again here while the UE can end up doing a PLMN selection (in fact the UE could try another TA of same PLMN first). Furthermore, the PLMN search by the UE might end up with a selection to another PLMN in same country and that again does not seem to be what SA2 is targeting with question 2.
So while with certain changes to some of the above mentioned reject causes the UE could be made to perform PLMN selection out of the country where those reject causes was received, there is currently no agreed support for the functionality requested by SA2. However, the extend of such changes are unlikely to be trivial as up to now, CT1 have not have to force a UE to perform PLMN selection out of one country into another country. 
Addition of a new dedicated reject cause is an alternative, but which option to select needs to be discussed and decided in CT1 after there is an agreed/approved SA2 requirement that requires the functionality of “that the UE needs to select a PLMN in different country”. Thus we consider that a safer way to go for now would be to answer back to SA2 that there is no reject cause to trigger the requested functionality, but updates can be made, if needed, to fulfil such requirement – either with a new reject cause or by updating an existing reject cause and CT1 will make that decision after further analysis.
2.3
Provision of list of MCC by AMF to UE for PLMN selection purposes

In CT1#127E, already a number of solutions (related to same or different Key Issues) have proposed that the AMF provide the UE with indication of MCC or a list of MCCs that can assist or be used by UE in PLMN selection. For example, see C1-207672, C1-207673, C1-207100, C1-207412. Some of these proposals were even agreed and taken into the TR 24.821.
So without doubt, while presently the AMF does not provide the UE with a list of MCCs to assist in PLMN selection, such provision by the AMF is technically possible and CT1 has acknowledged that by adopting such solutions into TR24.821. Thus the reply to SA2's question 3 should be that CT1 has looked into this and indicate that at least one solution adopted in the TR 24.821, suggest that the AMF provides such a list of MCCs to the UE to assist in PLMN selection in satellite access. However, CT1 should start normative work on this but to let SA2 first introduce this list of MCCs as SA2 need to consider wider network functionalities and requirements.
3. Conclusion and proposed way forward

Given the above discussion, we propose the suggested answers above to be put into the reply LS to SA2. To facilitate this, we have submitted a (draft) reply LS in C1-210070.
