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1. Introduction
In response to LS on the new RAT type for satellite access sent from CT1 in C1-206507, SA1 specified the requirement to define a new Access Technology Identifier “satellite NG-RAN” to be used in the Operator Controlled PLMN Selector list and the User Controlled PLMN Selector list in USIM (see CR to TS 22.011 in S1-204254). This new stage 1 requirement creates the need to describe the handling of the new satellite RAT type and its usage for PLMN selection (Key issue 5). This contribution proposes a solution for KI#5 considering the input from SA1. 
2. Reason for change
In the agreed CR to 22.011 in S1-204254, SA1 specified the requirement to define a new Access Technology Identifier “satellite NG-RAN” to be used in the Operator Controlled PLMN Selector list and the User Controlled PLMN Selector list in USIM. Earlier, SA1 had agreed in TS 22.261 on the requirements to support UE mobility between satellite and terrestrial access. SA2 had also agreed in their TR 23.737 on a deployment scenario comprising a PLMN with overlapping terrestrial and satellite coverage. 
The new access technology identifer for “satellite NG-RAN” in USIM allows to implement prioritization between satellite and terrestrial access in the HPLMN in a static way. This allows for deploying subscription plans for use cases in HPLMN such as:
Use case A: general public: prefer terrestrial access, allow satellite access 
Use case B: low cost plans focused on outdoor coverage: prefer satellite access, allow terrestrial access
Prioritization between satellite and terrestrial access based solely on the USIM confguration requires to configure prioritization for each access for each PLMN. Due to the global nature of the satellite networks and the differences between the coverage, QoS and cost between the terrestrial and satellite access, there is a need to prioritize satellite access over terrestrial access or vice-versa in a more flexible manner, e.g. based on the device type, roaming status, or temporary situations. This prioritization may also need to be global. Consider the following use cases:

Use case C: corporate users of a cruise ship company or a trucking company: prefer satellite access globally, allow terrestrial access globally
Use case D: general public with low cost data roaming: prefer terrestrial access in HPLMN, prefer satellite access in VPLMN
Use case E: disaster relief: prefer terrestrial access, allow satellite access with the ability to change the preference by the user.
To address the need for more flexible prioritization of satellite access wr.t. terrestrial access, we propose to allow to configure the UE that supports both terrestrial and satellite access as: 

-
TN-preferred: terrestrial access preferred over satellite access; or

-
NTN-preferred: satellite access preferred over terrestrial access. 
To illustrate the impact of the configuration of the UE as TN-prefered vs. NTN-prefered, consider this example:

EFOPLMNwACT file in USIM lists PLMNs in the following order:
	Priority
	PLMN
	RATs supported

	1
	A
	NR

	2
	A
	Satellite NG-RAN

	3
	B
	NR, Satellite NG-RAN

	4
	C
	Satellite NG-RAN


TN-preferred roaming UE would devise the following prioritization:
	Priority
	PLMN
	RATs supported

	1
	A
	NR

	2
	B
	NR

	3
	A
	Satellite NG-RAN

	4
	B
	Satellite NG-RAN

	5
	C
	Satellite NG-RAN


NTN-preferred roaming UE would devise the following prioritization:

	Priority
	PLMN
	RATs supported

	1
	A
	Satellite NG-RAN

	2
	B
	Satellite NG-RAN

	3
	C
	Satellite NG-RAN

	4
	A
	NR

	5
	B
	NR


TN-prefered and NTN-prefered prioritization would also apply to the HPLMN and to PLMNs not listed in USIM, i.e. “any PLMN”.
The UE could be configured as TN-prefered or NTN-prefered by the user and/or by the network. User configuration would override the network configuration. 

It is assumed that, in the UE that supports both terrestrial and satellite access, either access can be disabled by the user, such that a “TN-only” and a “NTN-only” configuration is also possible. A UE configured in such way would follow the legacy PLMN prioritization. 
3. Proposal 

It is proposed to agree on the following changes to TR 24.821.
* * * First Change * * * *

6.x
Solution <x>: Handling or RAT prioritization 

6.x.y
Target key issue
This solution addresses key issue #5.

6.x.z
Solution description
In the agreed CR to 22.011 in S1-204254, SA1 specified the requirement to define a new Access Technology Identifier "satellite NG-RAN" to be used in the Operator Controlled PLMN Selector list and the User Controlled PLMN Selector list in USIM.
Prioritization between satellite and terrestrial access based solely on the USIM confguration requires to configure prioritization for each access for each PLMN. Due to the global nature of the satellite networks and the differences between the coverage, QoS and cost between the terrestrial and satellite access, there is a need to prioritize satellite access over terrestrial access or vice-versa in a more flexible manner, e.g. based on the device type, roaming status, or temporary situations. This prioritization may also need to be global. 

To address the need for more flexible prioritization of satellite access wr.t. terrestrial access, we propose to allow to configure the UE that supports both terrestrial and satellite access as: 

-
TN-prefered: terrestrial access preferred over satellite access; or

-
NTN-prefered: satellite access preferred over terrestrial access. 

To illustrate the impact of the configuration of the UE as TN-prefered vs. NTN-prefered, consider this example:

EFOPLMNwACT (or EFPLMNwACT) file in USIM lists PLMNs in the following order:
	Priority
	PLMN
	RATs supported

	1
	A
	NR

	2
	A
	Satellite NG-RAN

	3
	B
	NR, Satellite NG-RAN

	4
	C
	Satellite NG-RAN


TN-prefered roaming UE would derive the following prioritization:

	Priority
	PLMN
	RATs supported

	1
	A
	NR

	2
	B
	NR

	3
	A
	Satellite NG-RAN

	4
	B
	Satellite NG-RAN

	5
	C
	Satellite NG-RAN


NTN-prefered roaming UE would derive the following prioritization:

	Priority
	PLMN
	RATs supported

	1
	A
	Satellite NG-RAN

	2
	B
	Satellite NG-RAN

	3
	C
	Satellite NG-RAN

	4
	A
	NR

	5
	B
	NR


TN-prefered and NTN-prefered prioritization would also apply to the HPLMN (i.e. EFHPLMNwAcT file) and to PLMNs not listed in USIM (i.e. "any PLMN").

The UE could be configured as TN-prefered or NTN-prefered by the user and/or by the network. Network configuration could be achieved using a new configuration parameter and provisioned in the UE using the following methods:

a)
pre-configured in the ME;
b)
pre-configured in the USIM;

c)
sent to the UE by the network using the UE parameters update procedure; or
d)
sent to the UE by the network using the Steering of Roaming procedure.
User configuration would override the network configuration. 
NOTE:
In the UE that supports both terrestrial and satellite access, it assumed that either access can be disabled by the user, such that a "TN-only" and "NTN-only" configuration is also possible. A UE configured in such way would follow the legacy PLMN prioritization. 
6.x.w
Impacts to the existing procedures due to the solution
UE impacts:
-
support for new UE configuration as TN-prefered vs. NTN-prefered
-
during PLMN selection, the UE filters out PLMNs based on the configuration

NW impacts:

-
support for UE configuration as TN-prefered vs. NTN-prefered (optional)
