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1.
Introduction
Release 15 version of 3GPP TS23.122 has introduced control plane solution for Steering of Roaming(SoR) in 5GS (in Annex C) to allow the HPLMN to update the "Operator Controlled PLMN Selector with Access Technology" list in the UE by providing the HPLMN protected list of preferred PLMN/access technology combinations via NAS signalling. While 3GPP TS23.122 defines the SoR procedures, 3GPP TS24.501 defines the contents of the SoR Transparent Container information element in REGISTRATION ACCEPT and REGISTRATION COMPLETE signalling messages.

5GS Standalone Option 2 Idle Mode Work Plan has taken the above Core Spec requirements into consideration and created 10 RAN5 conformance test cases to validate the UE behaviour w.r.t SoR.

Intent of this paper is to discuss:

1. Possible overlap of some of the scenarios covered in RAN5 with CT6 Conformance which has dependency on how the List of Preferred PLMN with Access Technology List (PLMNwAct) is sent by the Network to the Roaming UE.

2. To reduce redundancy by ensuring similar scenarios are not tested at both RAN5 & CT6 conformance at the same time, ensuring the coverage of the functionality is not compromised.

2. Discussion
2.1 Background
In GERAN/UTRAN and EPS, steering of roaming is done either:
· Using selective rejection of the UE’s registration; or 
· By sending a secure packet containing a new “Operator Controlled PLMN Selector with Access Technology” list to the UE in an SMS
Both these mechanisms have drawbacks:

· Selective rejection causes the UE to go out of service and consequently entails bad user experience

· Some VPLMNs suppress the SMS with the secure packet (“anti-steering”) to keep the subscriber on their network
Because of the above reasons, Control Plane (NAS Signalling) solution was introduced in 5GS.This was the key addition as part of 3GPP TS 23.122 Idle Mode Procedure Spec.

2.2 Core Spec requirement of SoR
3GPP TS24.501 allows the Network to send the Preferred PLMN List in REGISTRATION ACCEPT message in two possible formats (defined in “List Type”) in the SoR Transparent Container:
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                     Figure 2-1: SOR header
List Type (Octet 4, bit 3):

· 0 = List Type is secured packet

· 1 = List Type is a “PLMN ID and access technology list".
	SOR transparent container IEI
	octet 1

	Length of SOR transparent container contents
	octet 2
octet 3

	SOR header
	octet 4

	SOR-MAC-IAUSF
	octet 5-20 

	CounterSOR
	octet 21-22

	Secure packet
	octet 23* - 2048*


              Figure 2-2: SOR transparent container information element for list type with value "0"
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	SOR transparent container IEI
	octet 1

	Length of SOR transparent container contents
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	SOR header
	octet 4

	SOR-MAC-IAUSF
	octet 5-20 

	CounterSOR
	octet 21-22

	PLMN ID and access technology list
	octet 23*-102*


                  Figure 2-3: SOR transparent container information element for list type with value "1"
Supporting both formats are mandatory and is purely a Network choice on how it wants to send the Preferred PLMNwAct List to the roaming UE.

The CT6 conformance dependency is introduced in scenarios where List Type 0 (secured packet) is sent by the Network.

Per 3GPP TS23.122 Annex C.2 – 

“7)
If the list of preferred PLMN/access technology combinations is received and the security check is successful, then:

a)
if the SOR transparent container contains a secured packet (see 3GPP TS 31.115 [67]), the ME shall upload the secured packet to the USIM using procedures in 3GPP TS 31.111 [41].

NOTE 1:
How the ME handles UICC responses and failures in communication between the ME and UICC is implementation specific and out of scope of this release of the specification.

When the ME receives a USAT REFRESH command qualifier (3GPP TS 31.111 [41]) of type "Steering of Roaming" it performs the procedure for steering of roaming in subclause 4.4.6 but it does not act as if timer T has expired;”
b) otherwise, the ME shall replace the highest priority entries in the "Operator Controlled PLMN Selector with Access Technology" list stored in the ME with the received list of preferred PLMN/access technology combinations. 
For Scenarios which test List Type 0 (secured packet) , it does seem intuitive to test the corresponding RAN5 TC as part of CT6 to test the interaction between UICC <> ME interface.  Only above shall be of interest to CT6, the rest can be covered in RAN5.
While CT6 will test the USAT REFRESH procedure, one area of concern is if it will incorporate conformance checks to ensure NAS Signalling as defined in 3GPP TS24.501 & associated UE Behaviour as defined in 3GPP TS23.122.
For List Type 0, CT6 shall need to consider conformance checks for message contents in REGISTRATION ACCEPT & REGISTRATION COMPLETE NAS signalling messages. Otherwise, this will result in a coverage hole.
2.3 Idle Mode Work Plan Scope
The following 10 TCs were defined in Idle Mode WP:

	Spec 
	WP Test Case number
	Title

	38.523-1
	6.3.1.1
	Steering of UE in roaming during registration/security check successful using List Type 0

	38.523-1
	6.3.1.2
	Steering of UE in roaming during registration/security check successful using List Type 1

	38.523-1
	6.3.1.3
	Steering of UE in roaming during registration/security check successful but SOR Transparent container indicates ACK has been NOT been requested

	38.523-1
	6.3.1.4
	Steering of UE in roaming during registration/security check unsuccessful/Automatic mode

	38.523-1
	6.3.1.5
	Steering of UE in roaming during registration/security check unsuccessful/Manual mode

	38.523-1
	6.3.1.6
	Steering of UE in roaming during registration/UE configured to receive Steering of Roaming information but does not receive Steering of Roaming from Network

	38.523-1
	6.3.1.7
	Steering of UE in roaming during registration/UE not configured to indicate reception of Steering of Roaming information

	38.523-1
	6.3.1.8
	Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated

	38.523-1
	6.3.1.9
	Steering of UE in roaming after registration/automatic plmn selection mode

	38.523-1
	6.3.1.10
	Steering of UE in roaming after registration/manual plmn selection mode 


SoR Scenarios can be broadly categorized into

· During registration

· Automatic PLMN Selection Mode

· Manual PLMN Selection Mode

· NAS Security check pass vs fail behaviour

· Emergency call pending to be activated or already activated

· -      After registration

· Automatic PLMN Selection Mode

· Manual PLMN Selection Mode

· NAS Security check pass vs fail behaviour

· Emergency call pending to be activated or already activated

Since some scenarios involve Manual PLMN Selection Mode, NAS Security check pass vs fail and dependency on Emergency PDU session being active or not, it is better if majority of the scenarios are covered in RAN5 Only.

The optimal solution will be to have the “secured packet” mechanism and interaction between UICC<>ME to be tested as part of CT6 Conformance , at the same time have sufficient coverage in RAN5 to test Control Plane signalling behaviour of the UE as defined in 3GPP TS24.501/23.122 without compromising on verification of Control Plane Solution functionality.

3.
Way Forward
Based on the above points, Conformance Test cases specifically involving List Type 0 (secured packet) can be tested in CT6 Conformance Suite only and similarly, Test cases specifically involving List Type 1 can be tested in RAN5 only.
Rest of the SoR scenarios as defined in the Idle Mode WP can possibly be tested in both CT6 Conformance & RAN5

To reduce redundancy, at the same time not compromising on coverage (especially from NAS Control Plane solution perspective), the following division can be proposed (highlighted ones to be verified as part of CT6 Conformance Only):
	Spec
	WP TC
	Title
	Comments

	38.523-1
	6.3.1.1
	Steering of UE in roaming during registration/security check successful using List Type 0
	CT6 : List Type 0 – TC will send secured packet only

	38.523-1
	6.3.1.2
	Steering of UE in roaming during registration/security check successful using List Type 1
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.3
	Steering of UE in roaming during registration/security check successful but SOR Transparent container indicates ACK has been NOT been requested
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.4
	Steering of UE in roaming during registration/security check unsuccessful/Automatic mode
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.5
	Steering of UE in roaming during registration/security check unsuccessful/Manual mode
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.6
	Steering of UE in roaming during registration/UE configured to receive Steering of Roaming information but does not receive Steering of Roaming from Network
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.7
	Steering of UE in roaming during registration/UE not configured to indicate reception of Steering of Roaming information
	CT6 Conformance can check Behaviour of UE when USIM is NOT configured to receive SOR but still receives secured packet from the NW (List type 0)

	38.523-1
	6.3.1.8
	Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.9
	Steering of UE in roaming after registration/automatic plmn selection mode
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.10
	Steering of UE in roaming after registration/manual plmn selection mode 
	RAN5 Only : List Type 1 Only

Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501


4.
Proposal

The Below split is proposed to cover the SoR Conformance scenarios between CT6 Conformance & RAN5
TCs to be covered by CT6 (List Type 0 Used)
	38.523-1
	6.3.1.1
	Steering of UE in roaming during registration/security check successful using List Type 0
	CT6 : List Type 0 – TC will send secured packet only

	38.523-1
	6.3.1.7
	Steering of UE in roaming during registration/UE not configured to indicate reception of Steering of Roaming information
	CT6 Conformance can check Behaviour of UE when USIM is NOT configured to receive SOR but still receives secured packet from the Network


Test cases to be covered by RAN5 (List Type 1 Used)
	38.523-1
	6.3.1.2
	Steering of UE in roaming during registration/security check successful using List Type 1
	RAN5 Only : List Type 1 Only

	38.523-1
	6.3.1.3
	Steering of UE in roaming during registration/security check successful but SOR Transparent container indicates ACK has been NOT been requested
	Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501)

	38.523-1
	6.3.1.4
	Steering of UE in roaming during registration/security check unsuccessful/Automatic mode
	Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.5
	Steering of UE in roaming during registration/security check unsuccessful/Manual mode
	Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.6
	Steering of UE in roaming during registration/UE configured to receive Steering of Roaming information but does not receive Steering of Roaming from Network
	Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.7
	Steering of UE in roaming during registration/UE not configured to indicate reception of Steering of Roaming information
	RAN5 can check for SOR Behaviour per TS23.122 

	38.523-1
	6.3.1.8
	Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated
	Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.9
	Steering of UE in roaming after registration/automatic plmn selection mode
	Check for SOR Behaviour per TS23.122 & NAS Signalling contents per TS24.501

	38.523-1
	6.3.1.10
	Steering of UE in roaming after registration/manual plmn selection mode 
	List Type 1 Only (RAN5)
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