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Abstract of the contribution: This paper proposes a new solution for KI#2
Discussion
This paper propose a new solution for KI#2: Support of providing VPLMN network slice information to a roaming UE.
In SA2 #149 emeeting, it was agreed that KI#2 should:
-	Study how and when the HPLMN provides the UE with information about slice availability per VPLMN and prioritization information of the VPLMNs with which the UE may register for the network slice. The study includes the content of the information.
-	Study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection.
The SOR(Steering of Roaming) mechanism introduced in Rel-15 enables the roaming UEs to select a preferred roamed-to-network indicated by the HPLMN. The SOR mechanism can be enhanced to fulfil the requirements of KI#2 considering that:
-	SOR information is provided by HPLMN.
-	SOR information includes the list of preferred PLMN/access technology.
-	The UE performs the automatic network selection based on preferred PLMN/access technology included in the SOR information.
-	5G steering of roaming over the control plane is mandatory for the UE supporting N1 mode.
-	If the enhancement only impacts on network, it is backward compatible for legacy UEs, i.e. pre-Rel 18 UEs.
-	The list of the preferred PLMN/access technology combinations can be dynamically generated, e.g. generated on demand, by a dedicated steering of roaming application function (SOR-AF). 
Thus it is proposed to enhance SOR mechanism to generate the preferred PLMN/access technology combinations based on slice availability per VPLMN.
Proposal
It is proposed to agree the following changes into TR 23.700-41 v010 on FS_eNS_Ph3.

* * * * Start of 1st Change (All new text) * * * * 
[bookmark: _Hlk93589796]6.X	Solution #X: Enhancement of SOR
6.X.1	Introduction
This solution aims to address the key issues#2: Support of providing VPLMN network slice information to a roaming UE. The SOR mechanism is enhanced to generate the preferred PLMN/access technology combinations based on slice availability per VPLMN and enable the roaming UEs to select a preferred roamed-to-network based on the preferred PLMN/access technology combinations.
6.X.2	Functional Description
In this solution, it is proposed that the SOR information including preferred PLMN/access technology combinations may be dynamically generated based on the requested NSSAI from the UE. Thus the requested NSSAI should be transferred from the AMF to the UDM. Based on operator specific data analytics solutions and the requested NSSAI from the AMF, the UDM or SOR-AF can decide whether to steer the UE to another VPLMN via sending a preferred PLMN/access technology combinations.
NOTE: In this solution it is assumed that there is SLA between the VPLMN and HPLMN 
6.X.3	Procedures
The flow for the case when the UE registers with VPLMN and the HPLMN decides the preferred PLMN/access technology combinations is described in figure 6.x.3. 


Figure 6.x.3: Procedure for providing list of preferred PLMN/access technology combinations during registration
Step 1. The UE performs initial registration to the VPLMN AMF by sending REGISTRATION REQUEST message with the request NSSAI.
Step 2.Upon successful registration the UDM may request the AMF to report the mapped NSSAI of the current requested NSSAI. The UDM may also subscribe in the AMF the notification when the AMF receives a new Requested NSSAI in the following Mobility Registration Procedure
Step 3.AMF to UDM: The AMF sends Namf_EventExposure_Subscribe Response to the HPLMN UDM to inform  the mapped NSSAI of the requested NSSAI.
Step 4.Based on the VPLMN ID and the requested NSSAI UDM decides to generate the SOR information or obtian the SOR information from the SOR-AF.
Step 5. Optionally the UDM obtains the SOR information from the SOR-AF: Nsoraf_SoR_Get request (VPLMN ID, SUPI of the UE, mapped NSSAI of the requested NSSAI).. Based on the information received from UDM and any operator specific criteria, the SOR-AF may include SOR information in the Nsoraf_SoR_Get response. 
Step 6. The UDM to the AMF: Nudm_SDM_Get service operation inlcudes SOR information within the Access and Mobility Subscription data. The Access and Mobility Subscription data type is defined in clause 5.2.3.3.1 of 3GPP TS 23.502. 
Step 7.The AMF to the UE: The AMF shall transparently send the received steering of roaming information to the UE in the REGISTRATION ACCEPT message.
Step 8.The UE to the AMF: If the UDM has requested an acknowledgement from the UE and the UE verified that the steering of roaming information has been provided by the HPLMN, then the UE sends the REGISTRATION COMPLETE message to the AMF with an SOR transparent container including the UE acknowledgement;
Step 9.The AMF to the HPLMN UDM: If an SOR transparent container is received in the REGISTRATION COMPLETE message, the AMF uses the Nudm_SDM_Info service operation to provide the received SOR transparent container to the UDM.
Step 10.The HPLMN UDM to the SOR-AF: Nsoraf_SoR_Info (SUPI of the UE, successful delivery).
Step 11: The UE use the SoR information to reselect a different VPLMN and re-initiates Registration procedure with the requested NSSAI.
Step 12: The AMF may notify the UDM when the AMF receives a new Requested NSSAI in the following Mobility Registration Procedure. The UDM may update the SoR information based on the new Requested NSSAI.

6.X.4	Impacts on services, entities and interfaces
UE: no impact
RAN: no impact
AMF:
· Add new event to notify the UDM on the mapped NSSAI of the Requested NSSAI 
UDM/SOR-AF(if available):
· Subscribe the notification in AMF on the mapped NSSAI of the Requested NSSAI
· Generate the SoR information based on the mapped NSSAI of the requested NSSAI
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