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Abstract of the contribution: This document adds examples to show how the services and operations provides by Nudm can be utilized by IMS network.
Introduction
This document adds examples to show how the services and operations provides by Nudm can be utilized by IMS network for 3GPP TR 23.794 solution 6.13. 
Discussion
The solution 13 of 3GPP TR 23.794 proposes to reuse services and operations of UDM and NRF for SBA-based Cx interface. S-CSCF can be selection by discovery results or by configuration. Configuration in I-CSCF is recommended. Two examples are shown below to address the following Editor's note:

Editor's note:
An IMS procedure example needs to be added to show how these services and operations provided by Nudm and Nnrf can be utilized by the IMS network, e.g. in the IMS registration procedure.

Proposal

This proposal adds examples to show how the services and operations provides by Nudm can be utilized by IMS network.

* * * * Start of Change * * * * 
6.13
Solution #13: Reuse services and operations of UDM and NRF for SBA-based Cx interface
6.13.1
Description

This solution addresses Key Issue 5 - explores mapping of existing Cx procedures to currently defined services and operations of Nudm and Nnrf.
To reuse the currently defined 5GC services for SBA-based Cx, the mapping between 5GC service operations and Cx commands as defined in the TS 29.228 [10] and TS 29.229 [11] are shown below:
Table 6.13.1-1: NF services provided by UDM

	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)
	Mapping of Cx commands
	Comments

	Subscriber Data Management (SDM)
	Get
	Request/Response
	AMF, SMF, SMSF, I-CSCF, S-CSCF
	SAR/SAA
	Subscription(IRS, Alias), Subscriber data, Location retrieval

	
	Subscribe
	Subscribe/Notify
	AMF, SMF, SMSF, S-CSCF
	SAR/SAA
	S-CSCF assignment

	
	Unsubscribe
	Subscribe/Notify
	AMF, SMF, SMSF, S-CSCF
	SAR/SAA
	S-CSCF assignment

	
	Notification
	Subscribe/Notify
	AMF, SMF, SMSF, S-CSCF
	RTR/RTA, PPR/PPA
	Subscription modification, Subscriber data modification

	UE Context

Management (UECM)
	Registration 
	Request/Response
	AMF, SMF, SMSF, S-CSCF
	SAR/SAA, MAR/MAA
	UE Registration binding

	
	DeregistrationNotification
	Subscribe/Notify
	AMF, S-CSCF
	RTR/RTA
	Notify of Registration state changing

	
	Deregistration
	Request/Response
	AMF, SMF, SMSF, S-CSCF
	SAR/SAA
	Registration binding

	
	Get
	Request/Response
	NEF, SMSF, GMLC, S-CSCF
	SAR/SAA, UAR/UAA, LIR/LIA
	IMS Restoration, Location information from UDM

	
	Update
	Request/Response
	AMF, SMF, S-CSCF
	SAR/SAA
	Update IMS Restoration, Registration binding



	UE Authentication
	Request
	Request/Response
	AUSF, S-CSCF
	MAR/MAA
	Authentication vectors, IK/CK for secure access

	EventExposure
	Subscribe
	Subscribe/Notify
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The current 5GC service operations are extended with extra input and output parameters to address IMS's requirement. Additionally, the service operations of UDM and NRF need to support Cx messages elements as specified in TS 29.228 [10] and TS 29.229 [11]. As an example, the modification of Nudm_UECM_registration defined in the TS 23.502 [4] is shown below:
5.2.3.2.1
Nudm_UECM_Registration service operation

Service operation name: Nudm_UECM_Registration

Description: Register UE's serving NF (if NF Type is AMF, SMSF) or Session's serving NF (if NF Type is SMF) or UE's S-CSCF Name (if NF Type is S-CSCF) on the UDM. This operation implies the following:

-
The authorization to provide subscription data for the corresponding NF consumer and the UE/Session context (identified by input parameters). If this is successful the consumer is set as a serving NF for the corresponding UE/Session context.

-
When the consumer is AMF, it is implicitly subscribed to be notified when it is deregistered in UDM. This notification is done by means of Nudm_UECM_DeregistrationNotification operation.

Inputs, Required for 5GC: NF ID, SUPI, PEI, NF Type, Access Type (if NF Type is AMF), PDU Session ID (if NF Type is SMF). If NF Type is SMF: DNN or Indication of Emergency Services.

Inputs, Required for IMS: if NF Type is S-CSCF: Serve-NamePublic-Identity, Server-Assignment-Type.

Inputs, Optional for 5GC: None.

Inputs, Optional for IMS: if NF Type is S-CSCF: Wildcarded-Public-Identity, SCSCF-Restoration-Info, Session-Priority.

Outputs, Required: Result indication.

Outputs, Optional: None.

The solution reuses the services and operations of UDM and NRF, with extension of input/output parameters for SBA-based Cx interface.
Editor's note:
The impact of using NRF for S-CSCF discovery, on S-CSCF restoration procedure is FFS.


6.13.1A
Example procedures
The following clause provides the information flows to show how the IMS consumes services and operations of UDM to support registration functionality.
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 Figure 6.13.1A-1: IMS consumes UDM/HSS services and operations for UE registration
1.
The UE sends SIP REGISTER message to the P-CSCF for the IMS registration.

2.
The P-CSCF forwards the SIP REGISTER message to the I-CSCF.

3.
The I-CSCF extracts the subscriber's information from the SIP REGISTER message. The I-CSCF consumes the Nudm_UECM_Get service operation to inquire the subscriber's S-CSCF assignment information in the IMS. The input parameters indicate to the UDM/HSS the request is for S-CSCF selection: Request Type (User-Authorization), User-Authorization-Type (REGISTRATION), and the UE ID (IMPU/IMPI).
The UDM/HSS responds to the I-CSCF that there is no S-CSCF bound yet and carries the S-CSCF Capabilities information required for the I-CSCF to perform S-CSCF selection in the response.

4.
The I-CSCF selects an S-CSCF according to the S-CSCF Capabilities received from the UDM/HSS in step 3. The I-CSCF forwards the SIP REGISTER message to the selected S-CSCF.

5. The S-CSCF registers the subscriber's binding information of S-CSCF Assignment for the UE by re-using the UECM service operation. After the service operation, the S-CSCF creates a new IMS context for the UE in UDM/HSS with the serving S-CSCF for the IMPI/IMPU in authentication pending status.

6. The S-CSCF gets subscriber's authentication data by re-using the UE Authentication service operation. 

NOTE 1:
The two requests in step 5 and step 6 can be combined for the balancing of efficiency.

7-13. The S-CSCF performs authentication challenge to UE by applying the existing IMS procedure. The I-CSCF forwards the challenged SIP REGISTER to the S-CSCF.

14. After successful validation, the S-CSCF updates the UE's registration status and backups the S-CSCF restoration information by reusing the UECM service operations of the UDM/HSS.

15. The S-CSCF obtains the subscriber's user profile by reusing the SDM service operations of the UDM/HSS.

16. The S-CSCF subscribes to be notified of the user profile change by reusing the SDM service operations of the UDM/HSS.

NOTE 2:
The two requests in step 15 and step 16 can be combined for the balancing of efficiency.
17-19. The S-CSCF acknowledges the success of registration to the UE with SIP 200 OK message, which is sent successively to the I-CSCF, the P-CSCF and the UE.

The following procedure shows how the IMS consumes services and operations of UDM/HSS to support S-CSCF restoration functionality.
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Figure 6.13.1A-2: IMS consumes UDM/HSS services and operations for S-CSCF restoration
1. The I-CSCF receives the INVITE message.

2. The I-CSCF consumes the Nudm_UECM_Get service operation to inquire the subscriber's S-CSCF name in the IMS. The input parameters indicate to the UDM/HSS the request is for S-CSCF selection: Request Type (Location-Info), and the UE ID (IMPU/IMPI).
The UDM/HSS responds to the I-CSCF with S-CSCF1 name because UE has registered with S-CSCF1 and does not initiate re-registration during S-CSCF1 failure.
3. The I-CSCF has detected the failure of S-CSCF1, and the I-CSCF sends Nudm_UECM_Get service operation to the UDM/HSS for retrieval of S-CSCF capabilities if the I-CSCF supports the IMS Restoration feature. The input parameters indicate to the UDM/HSS the request is for S-CSCF selection: Request Type (User-Authorization), User-Authorization-Type (REGISTRATION_AND_CAPABILITIES), and the UE ID (IMPU/IMPI).
The I-CSCF selects S-CSCF2 according to the S-CSCF Capabilities received from the UDM/HSS in step 2.

4. The I-CSCF resends the INVITE message to the S-CSCF2.

5. After receiving the INVITE message from the I-CSCF, the S-CSCF2 determines that the subscriber data is unavailable locally and consumes the Nudm_SDM_Get service operation to the UDM/HSS for retrieving IMS restoration data and user profile. The input parameters indicate to the UDM/HSS the request is for unregistered service data: Request Type (Server-Assignment), the Server-Assignment-Type (UNREGISTERED_USER), and the UE ID (IMPU/IMPI).
6. The S-CSCF2 obtains SCSCF-Restoration-Info information, and sends INVITE message to the UE.

* * * * End of Changes * * * * 
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