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1. Introduction
6.X
Solution Y for Key Issue #5: New SBA services dedicated for Cx Operations 
6.X.1  Solution overview 

This solution addresses key issue 5 is based on using new and specific SBA service operations dedicated for Cx interactions with CSCF in IMS. These new services shall be denoted Nudm_Cx. Existing Release 15 UDM services are not dedicated for Cx operations.  This leads to the increased number of transactions that would be required for IMS procedures using Release 15 UDM services. In addition, the services themselves must be modified considerably to handle Cx specific operations. Finally, any updates to UDM services would impact IMS even though they maybe unrelated to IMS. 
The figure below illustrates the solution: 
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Figure 6.X.1-1: IMS subscriptions collocated with UDM exposing new SBA services to CSCF

The IMS subscriptions shown in Figure 6.X.1-1 only considers the functionality required for IMS. In this solution a new SBA service set, Nudm_Cx, is used to interact with CSCF in the IMS. The functionality for IMS shall continue to be as standalone regardless if it is co-located or implemented as part of the UDM.

6.X.2  IMS Nudm-cx services
6.X.2.1 Current Cx Services
The table below illustrates existing Cx Diameter operations and their service grouping according to TS 29.229.
	Command-Name
	Abbreviation
	Service Grouping
	Source
	Dest.

	User-Authorization-Request
	UAR
	User Authorization
	I-CSCF
	HSS

	User-Authorization-Answer
	UAA
	
	HSS
	I-CSCF

	Push-Profile-Request
	PPR
	User Data Handling
	HSS
	S-CSCF

	Push-Profile-Answer
	PPA
	
	S-CSCF
	HSS

	Server-Assignment-Request
	SAR
	Registration/deregistration, 
	S-CSCF
	HSS

	Server-Assignment-Answer
	SAA
	
	HSS
	S-CSCF

	Registration-Termination-Request
	RTR
	HSS initiated deregistration
	HSS
	S-CSCF

	Registration-Termination-Answer
	RTA
	
	S-CSCF
	HSS

	Location-Info-Request
	LIR
	Location Management
	I-CSCF
	HSS

	Location-Info-Answer
	LIA
	
	HSS
	I-CSCF

	Multimedia-Auth-Request
	MAR
	IMS Authentication
	S-CSCF
	HSS

	Multimedia-Auth-Answer
	MAA
	
	HSS
	S-CSCF


6.X.2.2 Dedicated Nudm_Cx Services
The table below illustrates the Nudm_Cx services dedicated to support Cx existing operations
	Command-Name - Cx
	Source-Dest
	NF Service
	Comment

	Server-Assignment-Request/Answer
(SAR-SAA)
	S-CSCF – HSS
	Nudm_Cx_IMSRegistration_Register
	Registration, profile download and implicit subscription to notification of profile updates

	
	
	Nudm_Cx_IMSRegistration_Deregistration
	SAR in context of deregistration.
SAR in context of P-CSCF restoration.
Implicit unsubscribe to notification of profile updates

	Registration-Termination-Request/Answer (RTT/RTA)
	HSS – S-CSCF
	Nudm_Cx_IMSRegistration_DeregisterNotification 
	NW initiated deregistration. 

Implicit unsubscribe to notification of changes to subscriber profile

	Location-Info-Request/Answer 
(LIR/LIA)
	I-CSCF – HSS
	Nudm_Cx_IMSRegistration_Get
	Retrieval of S-CSCF serving the User.

	Push-Profile-Request/Answer 
(PPR/PPA)
	HSS – S-CSCF
	Nudm_Cx_IMSRegistration_UpdateNotification


	Notification of profile updates

	User-Authorization-Request/Answer (UAR/UAA)
	I-CSCF – HSS
	Nudm_Cx_IMSRegistration_Get
	Retrieval of S-CSCF serving the User or S-CSCF capabilities. 

	Multimedia-Auth-Request/Answer (MAR/MAA)
	S-CSCF - HSS
	Nudm_Cx_IMSAuthentication_Get 
Nudm_Cx_IMSRegistration_Register

	Retrieval of user’s authentication information (e.g. AKA AV) 
Used for temporal S_CSCF registration


Editor’s note: The handling of S-CSCF Restoration use case is FFS.
6.X.3 IMS procedure examples using Cx SBA (Nudm_Cx)
The following call flows illustrates some examples of IMS procedures based on the above mapping table. 

NOTE:
UDM selection is not shown in all call flows.

6.X.3.1 IMS Initial Registration  
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Figure 6.X.3.1-1: IMS initial Registration using new Nudm_Cx services with CSCF

The following is a brief description of the steps in the call flow:
1. After the UE has obtained IP connectivity, it can perform IMS registration. To do so, the UE sends the Register information flow to the P-CSCF.

2. The P-CSCF shall send the Register information flow to the I‑CSCF. 

3. The I‑CSCF shall fetch the context information for the registering IMPU/IMPI by sending a Nudm_Cx_IMSRegistration_Get Request to the UDM/HSS. UDM/HSS checks if the IMPU/IMPI pair is registered, and the response is returned in Nudm_Cx_Registration Response. Since no S-CSCF name is returned, the I-CSCF shall use the returned S-CSCF capability information to select a S-CFCF.

4. The I-CSCF forwards the Register request to the selected S-CSCF.

5. The S-CSCF shall temporarily register the IMPI/IMPU context information (selected S-CSCF) in UDM/HSS, by sending to UDM/HSS the Nudm_Cx_IMSRegistration_Register request

6. S-CSCF fetches the authentication information from UDM/HSS by sending to UDM/HSS Nudm_Cx_IMSAuthentication_Get Request and receiving the information in Nudm_Cx_IMSAuthentication_Get response. 
7. The S-CSCF returns a 401 response to the I-CSCF.

8. I-CSCF forwards the 401 response to P-CSCF

9. P-CSCF forwards the 401 response to UE.

10. The UE includes the required authentication information in a new Register request to the P-CSCF

11. P-CSCF forwards the Register request to I-CSCF. 

12. The I‑CSCF shall fetch the context information for the registering IMPU/IMPI pair by sending a Nudm_Cx_IMSRegistration_Get request to the UDM/HSS. UDM/HSS checks if the IMPU/IMPI pair is registered, and in this case returns the allocated S-CSCF name in the Nudm_Cx_IMSRegistration_Get Response.

13.  The I-CSCF forwards the Register request to the S-CSCF.
14. After successful validation of UE authorization related information, the S-CSCF shall register the IMPI/IMPU context information in UDM/HSS, by sending to UDM/HSS the Nudm_Cx_IMSRegistration_Register request.
15. The S-CSCF returns a 200 OK to the I-CSCF

16. I-CSCF forwards the 200 OK to the P-CSCF

17. The P-CSCF forwards the 200 OK to the UE
6.X.3.2 Subsequent IMS Registration  

The next call flow illustrates a subsequent registration to refresh the registration. The call flow is self-explanatory and the steps won’t be described further.
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Figure 6.X.3.2-1: IMS subsequent Registration using new Nudm_Cx services with CSCF

6.X.3.3 Network Initiated De-Registration 

The next call flow illustrates a network initiated de-registration.
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Figure 6.X.3.3-1: Network initiated de-registration re-using Nudm_Cx services with CSCF

The following is a brief description of the steps in the call flow:

1. Due to administrative action, the UDM/HSS issues to the S-CSCF a Nudm_Cx_IMSDeregistrationNotification.

2. S-CSCF performs the procedures defined in TS 23.228 [X]. This automatically unsubscribes the S-CSCF from receiving any notifications to changes in subscriber profile
6.X.3.4 P-CSCF Restoration (HSS Option)/S-CSCF initiated Deregistration
The next call flow illustrates P-CSCF restoration based on HSS option.
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  Figure 6.X.3.4-1: P-CSCF Restoration re-using Nudm+ services with CSCF

The following is a brief description of the steps in the call flow:

1. Two cases can trigger this step. In case 1, S-CSCF detects from a terminating session that P-CSCF is not responding. The S-CSCF sends to UDM/HSS a Nudm_Cx_IMSRegister_Deregister request. In case2, the S-CSCF decides to deregister a user and informs HSS. In either case, this step automatically unsubscribes the S-CSCF from receiving any changes to the subscriber profile
2. UE may initiate a new Re-registration as per existing procedures 

6.X.4  IMS Nudm_Cx services dedicated for Cx operations
Based on the above, the following is a summary of the IMS Nudm_Cx services dedicated for Cx operations. 
	IMS Cx UE Context Management


	Nudm_Cx_IMSRegistration_Get

	
	Nudm_Cx_IMSRegistration_Register

	
	Nudm_Cx_IMSRegistration_Deregister

	
	Nudm_Cx_IMSRegisteration_DeregistrationNotification

	IMS Cx Subscriber Data Management (SDM)
	Nudm_Cx_IMSRegisteration_UpdateNotification

	IMS Cx UE Authentication 
	Nudm_Cx_IMSAuthentication_Get 


Proposal

It is proposed to update 23.794 as follows:

6.x
Solution #X: New SBA services dedicated for Cx Operations 

6.x.1  Solution overview 

This solution addresses  key issue 5 is based on using new and specific SBA service operations dedicated for Cx interactions with CSCF in IMS. These new services shall be denoted Nudm_Cx. Existing Release 15 UDM services are not dedicated for Cx operations.  This leads to the increased number of transactions that would be required for IMS procedures using Release 15 UDM services. In addition, the services themselves must be modified considerably to handle Cx specific operations. Finally, any updates to UDM services would impact IMS even though they maybe unrelated to IMS. 

The figure below illustrates the solution: 
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Figure 6.X.1-1: IMS subscriptions collocated with UDM exposing new SBA services to CSCF

The IMS subscriptions shown in Figure 6.X.1-1 only considers the functionality required for IMS. In this solution a new SBA service set, Nudm_Cx, is used to interact with CSCF in the IMS. The functionality for IMS shall continue to be as standalone regardless if it is co-located or implemented as part of the UDM.

6.X.1.2  IMS Nudm-cx services

6.X.1.2.1 Current Cx Services
The table below illustrates existing Cx Diameter operations and their service grouping according to TS 29.229.

	Command-Name
	Abbreviation
	Service Grouping
	Source
	Dest.

	User-Authorization-Request
	UAR
	User Authorization
	I-CSCF
	HSS

	User-Authorization-Answer
	UAA
	
	HSS
	I-CSCF

	Push-Profile-Request
	PPR
	User Data Handling
	HSS
	S-CSCF

	Push-Profile-Answer
	PPA
	
	S-CSCF
	HSS

	Server-Assignment-Request
	SAR
	Registration/deregistration, 
	S-CSCF
	HSS

	Server-Assignment-Answer
	SAA
	
	HSS
	S-CSCF

	Registration-Termination-Request
	RTR
	HSS initiated deregistration
	HSS
	S-CSCF

	Registration-Termination-Answer
	RTA
	
	S-CSCF
	HSS

	Location-Info-Request
	LIR
	Location Management
	I-CSCF
	HSS

	Location-Info-Answer
	LIA
	
	HSS
	I-CSCF

	Multimedia-Auth-Request
	MAR
	IMS Authentication
	S-CSCF
	HSS

	Multimedia-Auth-Answer
	MAA
	
	HSS
	S-CSCF


6.X.1.2.2 Dedicated Nudm_Cx Services
The table below illustrates the Nudm_Cx services dedicated to support Cx existing operations

	Command-Name - Cx
	Source-Dest
	NF Service
	Comment

	Server-Assignment-Request/Answer
(SAR-SAA)
	S-CSCF – HSS
	Nudm_Cx_IMSRegistration_Register
	Registration, profile download and implicit subscription to notification of profile updates

	
	
	Nudm_Cx_IMSRegistration_Deregistration
	SAR in context of deregistration.

SAR in context of P-CSCF restoration.

Implicit unsubscribe to notification of profile updates

	Registration-Termination-Request/Answer (RTT/RTA)
	HSS – S-CSCF
	Nudm_Cx_IMSRegistration_DeregisterNotification 
	NW initiated deregistration. 

Implicit unsubscribe to notification of changes to subscriber profile

	Location-Info-Request/Answer 
(LIR/LIA)
	I-CSCF – HSS
	Nudm_Cx_IMSRegistration_Get
	Retrieval of S-CSCF serving the User.

	Push-Profile-Request/Answer 
(PPR/PPA)
	HSS – S-CSCF
	Nudm_Cx_IMSRegistration_UpdateNotification


	Notification of profile updates

	User-Authorization-Request/Answer (UAR/UAA)
	I-CSCF – HSS
	Nudm_Cx_IMSRegistration_Get
	Retrieval of S-CSCF serving the User or S-CSCF capabilities. 

	Multimedia-Auth-Request/Answer (MAR/MAA)
	S-CSCF - HSS
	Nudm_Cx_IMSAuthentication_Get 

Nudm_Cx_IMSRegistration_Register

	Retrieval of user’s authentication information (e.g. AKA AV) 
Used for temporal S_CSCF registration


Editor’s note: The handling of S-CSCF Restoration use case is FFS.
6.x.1.3 IMS procedure examples using Cx SBA (Nudm_Cx)

The following call flows illustrates some examples of IMS procedures based on the above mapping table. 

NOTE:
UDM selection is not shown in all call flows.

6.X.1.3.1 IMS Initial Registration  
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Figure 6.x.1.3.1-1: IMS initial Registration using new Nudm_Cx services with CSCF

The following is a brief description of the steps in the call flow:

1. After the UE has obtained IP connectivity, it can perform IMS registration. To do so, the UE sends the Register information flow to the P-CSCF.

2. The P-CSCF shall send the Register information flow to the I‑CSCF. 

3. The I‑CSCF shall fetch the context information for the registering IMPU/IMPI by sending a Nudm_Cx_IMSRegistration_Get Request to the UDM/HSS. UDM/HSS checks if the IMPU/IMPI pair is registered, and the response is returned in Nudm_Cx_Registration Response. Since no S-CSCF name is returned, the I-CSCF shall use the returned S-CSCF capability information to select a S-CFCF.

4. The I-CSCF forwards the Register request to the selected S-CSCF.

5. The S-CSCF shall temporarily register the IMPI/IMPU context information (selected S-CSCF) in UDM/HSS, by sending to UDM/HSS the Nudm_Cx_IMSRegistration_Register request

6. S-CSCF fetches the authentication information from UDM/HSS by sending to UDM/HSS Nudm_Cx_IMSAuthentication_Get Request and receiving the information in Nudm_Cx_IMSAuthentication_Get response. 

7. The S-CSCF returns a 401 response to the I-CSCF.

8. I-CSCF forwards the 401 response to P-CSCF

9. P-CSCF forwards the 401 response to UE.

10. The UE includes the required authentication information in a new Register request to the P-CSCF

11. P-CSCF forwards the Register request to I-CSCF. 

12. The I‑CSCF shall fetch the context information for the registering IMPU/IMPI pair by sending a Nudm_Cx_IMSRegistration_Get request to the UDM/HSS. UDM/HSS checks if the IMPU/IMPI pair is registered, and in this case returns the allocated S-CSCF name in the Nudm_Cx_IMSRegistration_Get Response.

13.  The I-CSCF forwards the Register request to the S-CSCF.

14. After successful validation of UE authorization related information, the S-CSCF shall register the IMPI/IMPU context information in UDM/HSS, by sending to UDM/HSS the Nudm_Cx_IMSRegistration_Register request.

15. The S-CSCF returns a 200 OK to the I-CSCF

16. I-CSCF forwards the 200 OK to the P-CSCF

17. The P-CSCF forwards the 200 OK to the UE
6.X.1.3.2 Subsequent IMS Registration  

The next call flow illustrates a subsequent registration to refresh the registration. The call flow is self-explanatory and the steps won’t be described further.
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Figure 6.x.1.3.2-1: IMS subsequent Registration using new Nudm_Cx services with CSCF

6.x.1.3.3 Network Initiated De-Registration 

The next call flow illustrates a network initiated de-registration.
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Figure 6.x.1.3.3-1: Network initiated de-registration re-using Nudm_Cx services with CSCF

The following is a brief description of the steps in the call flow:

1. Due to administrative action, the UDM/HSS issues to the S-CSCF a Nudm_Cx_IMSDeregistrationNotification.

2. S-CSCF performs the procedures defined in TS 23.228 [X]. This automatically unsubscribes the S-CSCF from receiving any notifications to changes in subscriber profile

6.x.1.3.4 P-CSCF Restoration (HSS Option)/S-CSCF initiated Deregistration

The next call flow illustrates P-CSCF restoration based on HSS option.
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  Figure 6.x.1.3.4-1: P-CSCF Restoration re-using Nudm+ services with CSCF

The following is a brief description of the steps in the call flow:

1. Two cases can trigger this step. In case 1, S-CSCF detects from a terminating session that P-CSCF is not responding. The S-CSCF sends to UDM/HSS a Nudm_Cx_IMSRegister_Deregister request. In case2, the S-CSCF decides to deregister a user and informs HSS. In either case, this step automatically unsubscribes the S-CSCF from receiving any changes to the subscriber profile

2. UE may initiate a new Re-registration as per existing procedures 

6.x.1.4  IMS Nudm_Cx services dedicated for Cx operations

Based on the above, the following is a summary of the IMS Nudm_Cx services dedicated for Cx operations. 
	IMS Cx UE Context Management


	Nudm_Cx_IMSRegistration_Get

	
	Nudm_Cx_IMSRegistration_Register

	
	Nudm_Cx_IMSRegistration_Deregister

	
	Nudm_Cx_IMSRegisteration_DeregistrationNotification

	IMS Cx Subscriber Data Management (SDM)
	Nudm_Cx_IMSRegisteration_UpdateNotification

	IMS Cx UE Authentication 
	Nudm_Cx_IMSAuthentication_Get 


6.x.2
Impacts on existing nodes and functions

Editor's Note: This clause describes impacts to existing entities and interfaces.
6.x.3
Solution Evaluation

Editor's Note: This clause provides an evaluation of the solution.
**** End Change ****
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