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1. Introduction
Most satellite networks of today are deployed using MCC in the 9xx range. With the introduction of 3GPP NR based satellite access in Rel-17, a key deployment scenario is the one in which an incumbent terrestrial cellular operator deploys satellite access. Since the incumbent terrestrial cellular operators already own MCC+MNC resources with country specific MCC, there is a possibility of using those resources over satellite access. In this paper, we discuss the use of existing country specific MCC+MNC resources for satellite access.
2. Discussion
2.1 Usage of country specific MCC within the same country

Consider the example of an incumbent regional 3GPP terrestrial cellular Operator X, shown in Figure 1. This operator focuses only on flat rate low-cost services limited to one region in the central part of the USA and roaming everywhere else. Operator X has a valid MCC+MNC resources with MCC 301 (corresponding to the USA) acquired for their terrestrial network. 
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Figure 1 – terrestrial cellular coverage (left) and satellite coverage (right)
Operator X wants to deploy satellite access in the same region as their terrestrial access. Although their satellite coverage area may end up being larger than their terrestrial coverage area (due to the large beam size of a satellite radio cell) it will remain well within the USA country boundaries. When it comes to the MCC+MNC signalled in the SIB over satellite access, operator X has the following options:
Option 1: Use the existing MCC+MNC used over the terrestrial access.
Option 2: Apply to ITU-T for a new shared MCC+MNC from the 9xx MCC range for use over satellite access.  

Options 2 does not seem to offer any advantages over Option 1 for Operator X. On the other hand, the disadvantages of Option 2 w.r.t. Option 1 are:


- The need to apply for a new ITU-T MCC+MNC resource and to manage that resource


-
Different PLMN identities over terrestrial and satellite access (management of EPLMN lists)


-
If all regional operators worldwide would need to apply for MCC+MNC resources from the 9xx MCC range, the pool of available resources in this range may be quickly exhausted.
Note that both options require Operator X to obtain the permission to use the respective MCC+MNC resources over the satellite access from the appropriate national regulatory agency.
Based on the above, Operator 1 should be able to use their existing MCC+MNC resource with country specific MCC over satellite access. Note that there are already satellite operators who have been assigned MCC+MNC resources with country specific MCC (see Appendix).
2.2 Extraterritorial usage of country specific MCC

Consider the example of an incumbent regional 3GPP terrestrial cellular Operator Y, shown in Figure 1. This operator focuses only on flat rate low-cost services limited to one region in the north-western part of the USA and roaming everywhere else. Operator Y has a valid MCC+MNC resources with MCC 301 (corresponding to the USA) acquired for their terrestrial network. (Note: Operator Z in Figure 1 is just another real-world scenario for Operator Y).
Operator Y wants to deploy satellite access in the same region as their terrestrial access. However, since their satellite coverage area will end up being larger than their terrestrial coverage area (due to the large beam size of a satellite radio cell) their satellite coverage will include a limited but significant portion of the Canadian territory in the Vancouver area. As a result, the operator has applied for and obtained a permission from the Canadian authorities to provide service in the limited region of the Canadian territory compatible with their satellite coverage. 
When it comes to the MCC+MNC broadcast in the SIB over satellite access, Operator Y has the following options:

Option 1: Broadcast the existing MCC+MNC with MCC 301 in the SIB. 
Option 2: Broadcast shared MCC+MNC with MCC from the 9xx range. 

Option 3: Broadcast both MCC+MNC with MCC 301 and MCC+MNC with MCC 302, respectively. 
The following needs to be noted with respect to the three options above:

· For Option 1:

· No new MCC+MNC resources needed.

· The following authorizations would need to be secured:

· From Canadian authorities:

· Permission to broadcast MCC+MNC with MCC 301 inside Canada

· From USA authorities:

· Permission to broadcast MCC+MNC with MCC 301 outside USA

· There are already satellite operators who have been allowed to use country specific MCC+MNC resources extraterritorially MCC (see Appendix)
· For Option 2:

· Option 2 is already a viable option.

· Different PLMN identities over terrestrial and satellite access (management of EPLMN lists)
· The following authorizations and resources would need to be secured:

· From ITU-T:

· A new shared MCC+MNC from the 9xx MCC range for use over satellite access

· From Canadian and USA authorities:

· Permission to broadcast MCC+MNC with MCC 9xx 
· For Option 3:

· Option 3 is not possible according to the current RAN2 specifications, i.e. there is a RAN2 impact for this option

· The following authorizations and resources would need to be secured:

· From Canadian authorities:

· A new MCC+MNC resource in the MCC 302 range (Canada)

· Permission to broadcast MCC+MNC with MCC 301 inside Canada

· From USA authorities:

· Permission to broadcast MCC+MNC with MCC 302 inside USA
In summary, 
· Option 2 is already a viable option. 

· Option 3 introduces RAN2 impacts.
· Option 1 has no clear disadvantages compared to Option 2 and has no RAN2 impacts. It does not require any new MCC+MNC resources.
Based on the above, Operator Y extraterritorial use of should be able to use their existing MCC+MNC resource with country specific MCC over satellite access (Option 1). 

2.3 Impact on PLMN selection

There is no impact on the PLMN selection from the scenario in sc. 2.1.
Regarding the scenario in sc. 2.2, extraterritorial use of country specific MCC (Option 1) is not considered in the PLMN selection procedure. Specifically, if Option 1 in sc. 2.2 is adopted, the MCC of the PLMN ID should not be construed to indicate the country of the PLMN. Option 2 needs some adjustments in the PLMN selection procedure related to the HP PLMN search for MCC 9xx. Option 3 in sc. 2.2 does not have impact on the PLMN selection procedure.
4. Proposal

CT1 to take position on the following questions:
1. Is the scenario of Operator X in sc. 2.1 a valid deployment scenario for satellite access?

1.a) If yes, which MCC+MNC assignment options are allowed for this scenario (between Option 1 and Option 2 in sc. 2.1)?

2. Is the scenario of Operator Y in sc. 2.2 a valid deployment scenario for satellite access?

2.a) If yes, which MCC+MNC assignment options are allowed for this scenario (between Option 1, Option 2 and Option 3 in sc. 2.2)? 
5. Appendix

According to [1], there are already satellite operators using country specific MCC for satellite access (red square). 
There are also operators using extraterritorial MCC (blue squares): MCC 270 (Luxemburg) is used in Belgium and MCC 228 (Switzerland) is used in Liechtenstein (the list is not exhaustive).
	Country of Geographical Area
	Networks
	MCC+MNC codes

	Belgium
	Proximus
	206 01

	
	N.M.B.S
	206 02

	
	Telenet
	206 05

	
	Lycamobile sprl
	206 06

	
	Mundio Mobile Belgium nv
	206 07

	
	Nethys
	206 08

	
	Orange Belgium
	206 10

	
	Telenet Group
	206 20

	
	Voyacom
	206 25

	
	BICS SA
	206 28

	
	Unleashed
	206 30

	
	Ericsson *test use only*
	206 33

	
	Join Experience (Belgium)
	206 40

	
	IP Nexia
	206 50

	
	Tango S.A.
	270 77

	China
	China Mobile
	460 00

	
	China Unicom
	460 01

	
	China Unicom CDMA
	460 03

	
	China Satellite Global Star Network
	460 04

	Korea
	Globalstar Asia Pacific / Satellite network
	450 01

	
	KT / 5G test bed
	450 02

	
	KT / IoT network
	450 04

	
	SK Telecom / 3G, 4G network
	450 05

	
	LGU+ / 3G, 4G network
	450 06

	
	KT Powertel / 3G network
	450 07

	
	KT / 3G, 4G network
	450 08

	
	SK Telecom / 3G, 4G  network
	450 11

	
	SK Telecom / IoT network
	450 12

	Liechtenstein
	Swisscom Schweiz AG
	228 01

	
	Swisscom Schweiz AG
	295 01

	
	Salt (Liechtenstein) AG
	295 02

	
	Telecom Liechtenstein AG
	295 05

	
	Cubic AG
	295 06

	
	First Mobile AG
	295 07

	
	Emnify GmbH
	295 09

	
	SORACOM LI, LTD.
	295 10
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