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1.
Introduction
SA2 has concluded the study item on the architecture for satellite access and documented the issues and conclusions in [1]. RAN has also concluded their study item on the support for non-terrestrial networks (NTN) and documented the outcome in [2]. 
The SA2 study deals with a new network architecture for satellite access and the wide range of issues that stem from such new architecture. SA2 also touched upon issues related to PLMN selection and documented some respective solutions in their TR in [1]. Specifically, solution #13 in the TR in [1] deals with PLMN selection and addresses regulatory requirements raised in key issue #10. Some of the issues in the TR, such as, for example, new RAT type, are relevant both for the PLMN selection and for other aspects of the satellite access. The RAN study item also addressed a wide range of issues related to the satellite access. Even though no new requirements related to idle mode mobility procedures have been identified in RAN, the new deployment scenarios and radio network footprint create a new context for PLMN selection. 
At a high level, the new aspects discussed in SA2 and RAN with potential impact on PLMN selection for satellite networks include:

· New deployment scenarios: 

· terrestrial access and satellite access in the same PLMN   

· PLMNs with shared satellite access networks 

· Mobility between PLMNs with terrestrial-only and satellite-only access.

· Large satellite radio cell sizes that my span multiple countries

· Satellite radio cells that may broadcast multiple PLMN IDs with different MCC

· Earth-fixed TAI

· New RAT type(s) for satellite access networks

In addition to the above, SA3-LI has provided new requirements for PLMN selection for satellite access in [4]:

· use of a Core Network of PLMN in the country where the UE is physically located
· PLMN selection for satellite networks needs to address the scenario of extraterritorial locations (e.g. international waters and airspace).

Since PLMN selection is in the purview of CT1, in the LS to SA2 in [3] CT1 informed SA2 that CT1 intends to maintain its primary role in the specification of PLMN selection for satellite access. In addition to being responsible for legacy 3GPP PLMN selection specified in TS 23.122, CT1 has ample experience in specifying network selection for non-legacy accesses and non-traditional devices, such as WLAN selection, N3IWF/ePDG selection, and PLMN selection for ROM devices. 
In this paper, we derive a set of issues relevant to PLMN selection for satellite access selection from the CT1 point of view, based on the SA2, RAN and SA3-LI conclusions and requirements. Having in mind the number of these issues and their diversity, we conclude by proposing a new CT1 Rel-17 study item on PLMN selection for satellite networks. The actual SID is provided in C1-204671. 
2.
Discussion

Based on the new aspects raised by SA2, RAN and SA3-LI, discussed in section 1, in this section we provide the initial list of issues relevant to PLMN selection for satellite networks that CT1 should consider.
a)  Determination of the country of the UE location for the purpose of PLMN selection for satellite networks
Determining the country of the UE location is a key aspect of the legacy PLMN selection. For PLMN selection for satellite networks, country determination may need to be enhanced w.r.t. to the determination of the country of the UE location for the legacy PLMN selection to address new aspects:

- satellite radio cells may span multiple countries as per radio network planning
. Figure 1 (Figure 8.2.2-3 from [2]) shows one such example.
- extraterritorial locations are significantly more relevant for satellite networks than for legacy terrestrial access networks. Around 50% of the planet Earth are international waters. In the legacy PLMN selection, the extraterritorial locations are not addressed. Acknowledging this fact, SA3-LI requirements in [4] stipulate that PLMN selection for satellite networks needs to address the scenario of extraterritorial locations. 
- If the UE can acquire the satellite signal from a satellite network then satellite-based location determination (e.g. GPS, GLONASS etc.) may be considered as always available in the UE.
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Figure 1 – radio cells/TAs spanning multiple countries (Figure 8.2.2-3 from [2])

b)  Lawful Intercept (LI) requirements for satellite networks
SA3-LI has provided LI requirements for satellite access to 5GC in [4], such as the “enforcement of the use of a Core Network of PLMN in the country where the UE is physically located”. These requirements need to be studied with respect to the impact on the PLMN selection procedure for satellite networks. This effort needs to be coordinated with the efforts to meet the LI requirements in SA2 and RAN.
c)  New RAT type(s) for satellite networks
Satellite access is considered as a new RAT type. Up to 4 new RAT types are being considered for 3GPP satellite networks (see [1] for details). Satellite access is quite different from the terrestrial access: it uses different RAN nodes, different cells, different backhaul, different coverage, different mobility, QoS is very different, UE tx power as well. In the way that it is different from the terrestrial access, it resembles somewhat WLAN access. Also, SA2 in their TR talk about the possibility of prioritization between different RAT types for satellite access. It needs to be decided whether there is:

· prioritization between different satellite network RAT types
· prioritization between satellite access networks and legacy 3GPP access networks.
As a result of this discussion, additional mechanisms for RAT/PLMN prioritization specific for satellite networks may be needed in the context of PLMN selection
. 
d) Cells broadcasting multiple MCCs
Due to the size of the satellite beam, satellite radio cells may span multiple countries as a matter of network planning (see Figure 1). Such cells may broadcast multiple PLMN IDs with different MCC. The impact of such deployment scenario on the PLMN selection for satellite networks need to be evaluated. For example, the UE cannot rely on MCC to determine the country of the serving PLMN or the country in which the UE is located. 
e)  Rules for PLMN search 
Considering the issues b) through d), the rules for PLMN search may need to be re-visited, including PLMN search upon recovery from lack of coverage, NAS-triggered PLMN search, and the periodic PLMN search when roaming.
f)  Equivalent PLMN 

In relation to RAT type prioritization, the applicability of the legacy Equivalent PLMN may need to be examined when PLMNs that have only satellite access are in the mix. For example, consider the following scenario: 

- PLMN A and PLMN B deploy both terrestrial and satellite access, respectively. PLMN C deploys only satellite access.

- PLMN A and PLMN C are included in the Equivalent PLMN list of a PLMN B

- RPLMN = PLMN B

- terrestrial access is preferred over satellite access for the UE

- UE initiates PLMN selection

Should the UE (always) treat PLMN C as EPLMN for PLMN selection? If yes, should it be treated with the same priority as PLMN A? Should there be a separate EPLMN list for terrestrial access vs. satellite access?
g) global MCC

MCC values from the global range (e.g. 901) have been assigned to global satellite networks. These MCC values are not supported in the current PLMN selection procedure. If 3GPP networks with satellite access can continue to use MCC from the global range, the impact on the PLMN selection procedure needs to be evaluated. 

3.
Conclusion and proposal

In this paper, we raised a list of issues that need to be studied related to PLMN selection for satellite access. We think that the best way to approach this work is to provide a dedicated container, in the form of a Rel-17 study item. The study item could be a short one, with the targeted completion in March 2020. After the completion of the study, the normative stage could be performed as part of the broad Rel-17 WID on stage 3 aspects of architecture for satellite access. The proposed SID is in C1-204671.

Proposal: Agree on SID in C1-204671. 
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� The legacy issue of unintended spillover of radio cell coverage into neighboring countries remains relevant. 


� The discussion on the RAT type in the context of PLMN selection is separate from the discussion on RAT types for core NW protocols, which is under SA2/CT4 purview.





