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1. Proposal
It is proposed to accept the following changes to TR 23.700-41
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6.X
Solution #YY: Extended SoR VPLMN Slice Information transfer to UEs
6.X.1
Description
In this solution the SoR AF verifies if the Subscribed/Requested NSSAIs are available in the VPLMN where the UE is currently trying to register. If some of the Subscribed/Requested slices or all are not available, depending on operator policy, the SoR AF may provide additional information that can be sent to the UE regarding VPLMNs and/or other networks that do support the Subscribed/Requested NSSAIs. 
The decision by the UDM to request the SoR AF to verify if additional SoR information is required depends on the UE capabilities to handle this additional information. 
Two options are proposed for the UDM to obtain UE capabilities; a network based approach and a UE based approach.

· In the UE based approach, the UE includes at 5GC Registration a transparent container intended for the UDM. The AMF in the VPLMN transparently sends this container to the UDM. The UDM in turn can forward the received information from the SoR AF to the UE in the Registration Response.
· In the network based approach, the UDM fetches the UE capabilities using an extended UE Parameter Update procedure. The UE includes its capabilities in the UPU acknowledgment sent to UDM via the AMF in an UL NAS TRASNPORT.
The AMF sends the received information from the SoR AF via the UDM in a DL NAS TRANPORT message to the UE.
6.X.2
Procedures

6.x.2.1. Extended SoR VPLMN Slice Information transfer to UE
The procedure below is a high level solution to support both options described above. The steps in the call flow are described briefly below: 

-
Step 1: A trigger is detected in the UDM for a roaming UE to fetch extended information from the SoR. The detection is based on UE capabilities to handle extended information from the SoR AF and operator policy.
· Step 2: UDM initiates towards the SoR AF an Nsoraf_SoR_Get Request (VPLMN ID or SNPN ID i.e PLMN ID+NID), SUPI of the UE, access type (see 3GPP TS 29.571 [05], subscribed S-NSSAI, UE location, UE capability to register to more than one network, UE capability to receive enhanced information). The UDM passes transparently information included in the container and relevant for the SoR AF to consider.
· Step 3: SoR AF creates SoR information taking into account the information provided by the UDM and new information in SoR info. To enable the SoR AF to create the need information, the SoR AF scans the possible list of VPLMNs/SNPNs, and for each one determines the extent to which the Subscribed/Requested NSAAIs are supported. The SoR AF may then order the information as an example as shown below: 

-
VPLMN/SNPNs supporting all the Subscribed NSSAIs or Requested NSSAIs in any order preferred by HPLMN.
-
VPLMN/SNPNs supporting most of the Subscribed NSSAIs or most of Requested NSSAIs in any order preferred by HPLMN.
-
List of additional networks supporting the Subscribed NSSAIs or Requested NSSAIs not preferred by HPLMN. 

Editor’s note: Additional information to be included is FFS
· Step 4: SoR AF forwards the information to the UDM in a Nsoraf_SoR_Get Response.
· Step 5: UDM forwards the “steering of roaming information” to the UE via the AMF. 

· Step 6: UE uses the SoR info and Allowed NSSAI e.g. if UE supports registering to additional network and the Allowed NSSAI didn’t include all slices of Requested NSSAI then the UE scans for VPLMN/SNPN supporting the S-NSSAIs not in Allowed NSSAI and selects and registers accordingly.
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The two options for UDM detection of UE capabilities are described below. Both options incorporate the common aspects between them for completeness and clarity. Steps 2 to 4, and step 6 are common for both options.
6.x.2.1.1 UE Initiated option
The procedure below implements the UE initiated option. The steps in the call flow are described briefly below: 

· Step 1: While roaming, the UE includes a new transparent container in a 5GC Registration Request, when UE performs Initial Registration or when the UE wants HPLMN to be aware of UE changes e.g. UE capability changes or UE requests new network slices. This new container is an indication that the UE wants the UDM to provide the UE with information relevant to Subscribed/Requested NSSAIs in the current VPLMN as well as other VPLMNs where the UE is currently located. The container includes the requested information and includes UE information that is pertinent to the request. The UE may send a protected container (transparent for AMF i.e. container is protected with home network security information) that includes info relevant for UDM e.g. UE capabilities, UE location, Requested NSSAI, etc. 
NOTE: Security aspects on how to protect the UE capabilities provided by the UE are to be discussed in SA3.
Editor’s note: Additional information to be included in the container is FFS

· Step 2 new info: AMF forwards the received container transparently from the UE in the Nudm_UECM_Reg Request towards the UDM.
· Step 3: UDM uses UE capabilities to check that UE supports ability to handle the additional information, and if the UE does support the additional information, then UDM initiates a request to the SoR AF and indicates in such a request the UE capabilities.

· Step 4:  This is identical to step 2 in clause 6.x.2.1
· Step 5:  This is identical to step 3 in clause 6.x.2.1.
· Step 6:  This is identical to step 4 in clause 6.x.2.1.
· Step 7: HPLMN (or CH) sends SoR information within the Access and Mobility Subscription data i.e. AMF is transparent to the content of such data.

· Step 8: AMF forwards the “steering of roaming information” within the Registration Accept as per current specification.
· Step 9: UE uses the SoR info and Allowed NSSAI e.g. if UE supports registering to additional network and the Allowed NSSAI didn’t include all slices of Requested NSSAI then the UE scans for VPLMN/SNPN supporting the S-NSSAIs not in Allowed NSSAI and selects and registers accordingly.
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Fig: 6.x.2.1.1-1 UE Initiated for Extended SoR Information

6.x.2.1.2 Network Triggered option
The procedure below implements the Network triggered option. The steps in the call flow are briefly described below: 

· In step 1, the UE performs a regular Registration. During that procedure, the UDM may interact with the SoR AF to provide SoR info to the UE during initial registration (e.g based on local configuration)
· In step 2, UDM decides to fetch the UE capabilities of the UE to see if the UE can provide capabilities if it does support enhanced SoR info based on e.g. local configuration or a new indication provided by the SoR AF to the UDM in step 1.
· In step 3, the UDM triggers an extended UPU procedure requesting the UE to send its capabilities in the response. Hence, UDM sends to the AMF, an Nudm SDM Notification including a UPU transparent container to trigger the UE to return its capabilities. 
NOTE: Security aspects of the protection of the UPU transparent container are to be discussed in SA3.
· In step 4, the AMF sends a DL NAS TRANSPORT message to the UE, where this DL NAS TRANSPORT message including the UPU transparent container where the UDM requests the UE capabilities of the UE to handle enhanced SoR information (e.g., a list of VPLMNs and optional supported network slices and/or applicability/validity info, as described herein).

· In step 5, the UE returns its capabilities within an UPU ACK transparent container in an NAS UL TRANSPORT message to the AMF.

· In step 6, the AMF sends, to the UDM, an Nudm_SDM_Info including the UPU ACK transparent container indicating that the UE has the capabilities to receive enhanced SoR information.

· Step 7,  This is identical to step 2 in clause 6.x.2.1.
· Step 8:  This is identical to step 3 in clause 6.x.2.1.
· Step 9:  This is identical to step 4 in clause 6.x.2.1.
· In step 10, the UDM sends, to the AMF, a Nudm_Notify and includes the enhanced SoR information. 

· In Step 11, the AMF sends a DL NAS TRANSPORT message including the enhanced SoR information to the UE. Optionally, an ID of the enhanced SoR information may be included in the message. The UE stores the enhanced SoR information.
· In step 12, the UE returns UPU ACK in an NAS UL TRANSPORT message to the AMF. 

· In step 13, the AMF sends to the UDM an Nudm_SDM_Info UPU () to acknowledge UE reception of the enhanced SoR info including the VPLMN List.

The normal procedure continues after that. 

[image: image3.emf]UE

AMF

UDM

3. Nudm_SDM_Notification (fetch UE capabilities) 

7. Nsoraf_SoR_Get Request ( VPLMN  ID or SNPN ID, UE Transparent Container,….) 

2. UDM based on e.g. local configuration fetches UE 

capabilities

SoR AF

8. SoR AF Creates 

updated Information

14. UE scans the steering info 

and adjust accordingly..

VPLMN

HPLMN

9. Nsoraf_SoR_Get Response  ( Prioritized List of VPLMNs)

1. UE Performs Regular Registration based on existing procedures  

4. DL NAS TRANSPORT (UDM Request VPLMN 

extended list support)

5. UL NAS TRANSPORT (Containing UPU ACK 

(Container) 

13. Nudm_SDM_Info (for SOR ACK)  

10. Nudm_SDM_Notify (SoR Info) 

11. DL NAS TRANSPORT (UDM Request VPLMN extended list support)

12. UL NAS TRANSPORT (Containing UPU ACK (Container) 

6. Nudm_SDM_Info (UPU Capabilities)  


Fig: 6.x.2.1.2-1 Network Initiated for Extended SoR Information

6.X.3
Impacts on Existing Nodes and Functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

END OF CHANGES
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