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1. Introduction
The Key issue #5 is addressed in this solution.
2. Reason for Change
"satellite NG-RAN" has been introduced (in S1-204254) as part of the RAT identifiers to cover the possibility to differentiate, among the RAT identifiers in PLMN selector lists for NG-RAN with satellite access.

The following USIM files are used to determine the PLMN+ACT priority order during PLMN selection:

-
EFHPLMNwAcT (HPLMN selector with Access Technology);

-
EFPLMNwAcT (User controlled PLMN selector with Access Technology); and

-
EFOPLMNwACT (Operator controlled PLMN selector with Access Technology). 
The coding of the Access Technology Identifier can be found in TS 31.102 subclause 4.2.5:
-
2 bytes are used to select the access technology where the meaning of each bit is as follows:

-
bit = 1: access technology selected;

-
bit = 0: access technology not selected.
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	E-UTRAN in NB-S1 mode (see table below)

	
	
	
	
	
	
	
	
	
	
	E-UTRAN in WB-S1 mode (see table below)

	
	
	
	
	
	
	
	
	
	
	E-UTRAN (see table below)
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NOTE:
NG-RAN refers to E-UTRA or NR connected to 5GCN.

Coding of the E-UTRAN

	b7
	b6
	b5
	Description

	0
	x
	x
	E-UTRAN not selected

	1
	0
	0
	E-UTRAN in WB-S1 mode and NB-S1 mode

	1
	0
	1
	E-UTRAN in NB-S1 mode only

	1
	1
	0
	E-UTRAN in WB-S1 mode only

	1
	1
	1
	E-UTRAN in WB-S1 mode and NB-S1 mode


NOTE:
E-UTRAN refers to E-UTRA connected to EPC.

Byte 5n:
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	GSM (see table below)

	
	
	
	
	
	
	
	
	
	
	EC-GSM-IoT (see table below)
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	GSM COMPACT

	
	
	
	
	
	
	
	
	
	
	GSM (see table below)


Coding of the GSM

	b8
	b4
	b3
	Description

	0
	x
	x
	GSM and EC-GSM-IoT not selected

	1
	0
	0
	GSM and EC-GSM-IoT

	1
	0
	1
	GSM without EC-GSM-IoT

	1
	1
	0
	EC-GSM-IoT only

	1
	1
	1
	GSM and EC-GSM-IoT


Regarding to PLMN selection, the "satellite NG-RAN" can be treated as a new RAT and the existing prioritization mechanism between different RAT types (i.e., the new "satellite NG-RAN" and old RAT types e.g. NG-RAN, E-UTRAN, …etc) shall not be changed and no new mechanism is needed.
Assuming the new satellite NG-RAN is implemented in these USIM files by utilizing the RFU bits (How exactly it is implemented is out of CT1 scope), an example configuration seen by a UE is as below:

-
the "HPLMN selector with Access Technology" (EFHPLMNwAcT)
	example "HPLMN selector with Access Technology" 
(EFHPLMNwAcT)

	Description
	Configured value

	1st PLMN (highest priority)
	111.11

	1st PLMN Access Technology Identifier
	NG-RAN

	2nd PLMN
	111.11

	2nd PLMN Access Technology Identifier
	E-UTRAN

	3rd PLMN
	111.11

	3rd PLMN Access Technology Identifier
	UTRAN, GSM

	4th PLMN
	111.11

	4th PLMN Access Technology Identifier
	Satellite NG-RAN


-
the "User controlled PLMN selector with Access Technology" (EFPLMNwAcT)
	example "User controlled PLMN selector with Access Technology" 
(EFPLMNwAcT)

	Description
	Configured value

	1st PLMN (highest priority)
	222.22

	1st PLMN Access Technology Identifier
	NG-RAN

	2nd PLMN
	333.33

	2nd PLMN Access Technology Identifier
	NG-RAN

	3rd PLMN
	222.22

	3rd PLMN Access Technology Identifier
	E-UTRAN

	4th PLMN
	333.33

	4th PLMN Access Technology Identifier
	E-UTRAN

	5th PLMN
	222.22

	5th PLMN Access Technology Identifier
	Satellite NG-RAN

	6th PLMN
	333.33

	6th PLMN Access Technology Identifier
	Satellite NG-RAN


-
the "Operator controlled PLMN selector with Access Technology" (EFOPLMNwACT)
	example "Operator controlled PLMN selector with Access Technology" 
(EFOPLMNwACT)

	Description
	Configured value

	1st PLMN (highest priority)
	444.44

	1st PLMN Access Technology Identifier
	NG-RAN

	2nd PLMN
	444.44

	2nd PLMN Access Technology Identifier
	E-UTRAN

	3rd PLMN
	444.44

	3rd PLMN Access Technology Identifier
	Satellite NG-RAN


Based on the USIM configuration above, the priority of the PLMN+RAT of this UE is:

0)
Priority 00: R(+E)PLMN (Registered and its Equivalents)
Based on EFHPLMNwAcT:

1)
Priority 01: 111.11 NG-RAN

2)
Priority 02: 111.11 E-UTRAN

3)
Priority 03: 111.11 UTRAN, or 111.11 GSM

4)
Priority 04: 111.11 Satellite NG-RAN
Based on EFPLMNwAcT:

5)
Priority 05: 222.22 NG-RAN

6)
Priority 06: 333.33 NG-RAN

7)
Priority 07: 222.22 E-UTRAN

8)
Priority 08: 333.33 E-UTRAN

9)
Priority 09: 222.22 Satellite NG-RAN
10)
Priority 10: 333.33 Satellite NG-RAN
Based on EFOPLMNwACT:

11)
Priority 11: 444.44 NG-RAN

12)
Priority 12: 444.44 E-UTRAN

13)
Priority 13: 444.44 Satellite NG-RAN
PLMN/ACT not in EFHPLMNwAcT, EFPLMNwAcT and EFOPLMNwACT:

14)
Priority 14: other PLMN/access technology combinations with received high quality signal in random order
15)
Priority 15: other PLMN/access technology combinations in order of decreasing signal quality
3. Proposal

The "satellite NG-RAN" is adopted as a new Access Technology Identifier.
The existing prioritization mechanism between different RAT types (i.e., the new "satellite NG-RAN" and old RAT types e.g., NG-RAN, E-UTRAN, …etc) shall not be changed and no new mechanism is needed
* * * Change * * * *

6.1
Mapping of solutions to key issues

Table 6.1-1: Mapping of solutions to key issues
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* * * Change * * * *

6.x
Solution <XXXX>: Handling of new satellite NG-RAN Access Technology Identifier
6.x.1
Target key issue

This solution is a candidate solution to Key issue #5.
6.x.2
Solution Description

"satellite NG-RAN" has been introduced (in S1-204254) as part of the RAT identifiers to cover the possibility to differentiate, among the RAT identifiers in PLMN selector lists for NG-RAN with satellite access.

The existing prioritization mechanism for different RAT types (i.e., the new satellite NG-RAN and old RAT types e.g., NG-RAN, E-UTRAN, …etc) is a general design and can accommodate many new RAT types; thus it can be extended (including satellite NG-RAN) and reused. No new prioritization mechanism is needed, the PLMN+ACT selection shall follow the original "prioritization" mechanism as specified in TS 23.122.
6.x.3
Impacts

UE impacts:

-
Handling of the new "satellite NG-RAN" as an new ACT during PLMN selection procedure.

Network impacts: 

-
Provisioning of the new "satellite NG-RAN" as a new ACT.
