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1. Introduction

Paper S2-072691 proposes a solution for enablement of IMS Registration via CS access. This paper is an accompaniment to that paper and proposes a sub-section on the use cases for Registration, Deregistration and Session Control for documentation in the main body of the TR.
2. Proposal/Recommendation
Add the following text and diagrams to TR 23.892 (see next page):

*** Begin new text ***
6.X.X.X  IMS Registration via CS access

Note: IMS Registration via CS access is a term used to register a user in IMS via CS access for service delivery. It does not imply the use of standard IMS SIP Registration over CS access.
6.X.X.X.1  Alternative X: CS Registration Status Push and Pull over Cx and Sh
6.X.X.X.1.X  Use Cases
Use Case 1: Standard IMS Registration followed by CS Registration
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1. The user is currently not IMS registered via CS access and is not registered in IMS (no S-CSCF allocated).
2. Standard IMS SIP Registration procedure occurs via an IP-CAN (involving SIP-Register, Cx-Query + Cx-Select-Pull, Cx-AuthDataReq, 401 Unauthorized, second SIP-Register, 3rd Party Register).
3. On successful authentication, the S-CSCF sends a Cx-Put + Cx-Pull to the HSS. This corresponds to the Server Assignment Request (SAR) command with a Server Assignment Type (SAT) set to “Registration”.
4. The HSS responds with a Cx-Put Resp + Cx-Pull Resp containing the complete user profile together with the CS Registration Status set to Not-Registered. This corresponds to the Server Assignment Answer (SAA) command.
5. Standard IMS SIP Registration completion via an IP-CAN
Note: Steps 2-5 illustrates the standard IMS SIP Registration procedure. 
6. ICS User roams from an area where s/he did not have CS access to an area where CS access is allowed and performs a CS Attach.
7. VLR sends an Update Location to the HSS
8. The HSS updates the user’s IMS data with the CS registration status of Registered. As the user is already IMS registered (and has an S-CSCF name stored), the CS registration status of Registered is “pushed” to the S-CSCF using a Cx-Update_Subscr_Data request to inform the S-CSCF that the user is available for services over CS access. This corresponds to a Push Profile Request (PPR) command. The S-CSCF responds with a Cx-Update_Subcr_Data Resp. This corresponds to the Push Profile Answer (PPA) command.
9. Assuming that an AS (e.g. TAS, ICCF, VCC AS) has previously subscribed to be notified of any changes in the CS-Registration-Status, the HSS sends a Sh-Notif request to the AS together with the CS-Registration-Status. This corresponds to the Push Notification Request (PNR) command. The AS responds with a Sh-Notif Resp. This corresponds to the Push Notification Answer (PNA) command.
Use Case 2: CS Registration followed by Standard IMS Registration
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1. The user is currently not IMS registered via CS access and is not registered in IMS (no S-CSCF is allocated).
2. ICS User roams from an area where s/he did not have CS access to an area where CS access is allowed and performs a CS Attach.
3. VLR sends an Update Location to the HSS.
4. As the user is not IMS registered (i.e. no S-CSCF name is stored), the HSS stores the current CS Registration Status (i.e. Registered) in the user’s IMS data.
5. Standard IMS SIP Registration procedure occurs via an IP-CAN (involving SIP-Register, Cx-Query + Cx-Select-Pull, Cx-AuthDataReq, 401 Unauthorized, second SIP-Register, 3rd Party Register).
6. On successful authentication, the S-CSCF sends a Cx-Put + Cx-Pull to the HSS. This corresponds to the Server Assignment Request (SAR) command with a Server Assignment Type (SAT) set to “Registration”.
7. Assuming that an AS (e.g. TAS, ICCF, VCC AS) has previously subscribed to be notified of any changes in the CS-Registration-Status, the HSS sends a Sh-Notif request to the AS together with the CS-Registration-Status. This corresponds to the Push Notification Request (PNR) command. The AS responds with a Sh-Notif Resp. This corresponds to the Push Notification Answer (PNA) command.
8. The HSS responds with a Cx-Put Resp + Cx-Pull Resp containing the complete user profile together with the CS Registration Status set to Registered. This corresponds to the Server Assignment Answer (SAA) command
9. Standard IMS SIP Registration completion via an IP-CAN.
Note: Steps 5-9 illustrate the standard IMS SIP Registration procedure with notification to AS occurring in Step 7.

Use Case 3: CS Registration followed by CS-Origination
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Steps 1 to 4: Same as in Use Case 2

Steps 5 to 13: CS Origination procedures for an ICS UE. This particular example is showing I1-cs as documented in Figure 6.6.2.1.1-1 steps 1 to 9. 
Note: The I-CSCF locates the S-CSCF by sending a Cx-Location-Query to the HSS and the HSS responds with the experimental result code of “Diameter Unregistered Service”. For brevity, this is not shown in the diagram above. 
14. The I-CSCF contacts the S-CSCF. The S-CSCF sends a Cx-Put + Cx-Pull to the HSS for the unregistered user. This corresponds to the Server Assignment Request (SAR) command with a Server Assignment Type (SAT) set to “Unregistered User”.
15. The HSS responds with a Cx-Put Resp + Cx-Pull Resp containing the complete user profile together with the CS Registration Status set to Registered. This corresponds to the Server Assignment Answer (SAA) command.
16. Assuming that an AS (e.g. ICCF, VCC AS, TAS) has previously subscribed to be notified of any changes in the CS-Registration-Status, the HSS sends a Sh-Notif request to the AS together with the CS-Registration-Status. This corresponds to the Push Notification Request (PNR) command. The AS responds with a Sh-Notif Resp. This corresponds to the Push Notification Answer (PNA) command.

17. The S-CSCF invokes the most appropriate iFC as the user is registered via CS access, but not registered in IMS.

18. After triggering and service execution, the S-CSCF sends the INVITE to the remote end.

Use Case 4: CS Registration followed by CS-Termination
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8. Cx-Put Resp + Cx-Pull Resp 
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1. User is currently not IMS registered via CS access and is not Registered in 
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7. Sh-Notif / Sh-Notif Resp 

(ICS-Registration Status = Registered)


Steps 1 to 4: Same as in Use Case 2

5. Invite sent in from the Far End to I-CSCF. 
Note: The I-CSCF locates the S-CSCF by sending a Cx-Location-Query to the HSS and the HSS responds with the experimental result code of “Diameter Unregistered Service”. For brevity, this is not shown in the diagram above. 

6. I-CSCF contacts the S-CSCF. S-CSCF sends in an SAR to the HSS with SAT set to “Unregistered User”. 
7. Assuming that an AS (e.g. ICCF, VCC AS, TAS) has previously subscribed to be notified of any changes in the CS-Registration-Status, the HSS sends a Sh-Notif request to the AS together with the CS-Registration-Status. This corresponds to the Push Notification Request (PNR) command. The AS responds with a Sh-Notif Resp. This corresponds to the Push Notification Answer (PNA) command.

8. HSS downloads the complete profile in the SAA together with the CS Registration Status set to “IMS-Registered-via-CS-access”.
9. The S-CSCF invokes the most appropriate filter criteria as the user is CS registered but IMS not registered. Termination procedures continue. 
Use Case 5: CS Deregistration
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1. User is currently registered in IMS and is registered in IMS via CS access. The S-CSCF contains these registration statuses and the complete user profile.

2. The ICS User roams into a new VLR area and does a CS attach.

3. The VLR sends an Update Location to the HSS.

4. The user’s roaming entitlement in the HSS does not allow the user to roam the current VLR area. The HSS sends back a “Roaming Not Allowed” response.

5. CS access is barred for the user in the current VLR area.

6. The HSS updates the user’s IMS data with the CS Registration Status of “Not Registered”. As the HSS has an S-CSCF name stored for the user, the HSS sends a Cx-Update_Subscr_Data request to the S-CSCF with the CS Registration Status set to “Not Registered”. This corresponds to a Push Profile Request (PPR) command. The S-CSCF responds with a Cx-Update_Subcr_Data Resp. This corresponds to the Push Profile Answer (PPA) command.
7. The S-CSCF marks the user CS Registration Status as “Not Registered”.
8. Assuming that an AS (e.g. TAS, ICCF, VCC AS) has previously subscribed to be notified of any changes in the CS-Registration-Status, the HSS sends a Sh-Notif request to the AS together with the CS-Registration-Status. This corresponds to the Push Notification Request (PNR) command. The AS responds with a Sh-Notif Resp. This corresponds to the Push Notification Answer (PNA) command.

9. Invite sent in from the Far End to I-CSCF. I-CSCF sends in a Location Information Retrieval (LIR) request to the HSS and the HSS returns “Diameter Success”. I-CSCF contacts S-CSCF.

10. S-CSCF invokes terminating registered filter criteria as the user is still registered in IMS. Terminating procedures continue.
*** End new text ***
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9. Standard IMS Registration procedures (i.e. 200 OK)
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9. Standard IMS Registration procedures (i.e. 200 OK)


P/I/S-CSCF


HSS


ICS UE A


2. “CS Attach”


VMSC


3. Update Location


1. User is is currently not IMS registered via CS access and is not Registered in IMS (no S-CSCF is allocated)


5. Standard IMS Registration procedures (i.e. SIP-Register, Cx-Query + Cx-Select-Pull, Cx-AuthDataReq, 401, SIP-Register, 3rd Party SIP Register)


6. Cx-Put + Cx-Pull 
(Registration)


8. Cx-Put Resp + Cx-Pull Resp 
(Service-Profile, 
CS-Registration-Status = Registered)


7. Sh-Notif / Sh-Notif Resp 
(CS-Registration Status = Registered)


AS


4. HSS stores current ICS Registration Status (i.e. Registered via CS access) in the users IMS subscription.


10. INVITE (RUA PSI, SDP-1)


ICCF


6. INVITE (..) 


14. Sh-Notif / Sh-Notif Resp (ICS-Registration Status = Registered)


7. Setup (RUA PSI DN)


I/S-CSCF


MGCF


HSS


ICS UE A


2. “CS Attach”


9. INVITE (RUA PSI, SDP-1)


5. INVITE (B-party, session info


8. IAM (RUA PSI DN)


11. INVITE (B, SDP-1)


16. INVITE (B, SDP-1)


VMSC


3. Update Location


4. HSS stores current CS Registration Status (i.e. Registered via CS access) in the user’s IMS subscription.


15. S-CSCF invokes the most appropriate filter criteria


UE B


1. User is is currently not IMS registered via CS access and is not Registered in IMS (no S-CSCF is allocated)


12. Cx-Put + Cx-Pull  (Unregistered User)


13. Cx-Put Resp + Cx-Pull Resp 
(Service-Profile, ICS-Registration-Status = Registered)


I/S-CSCF


5. INVITE (..) 


ICCF


MGCF


HSS


ICS UE A


2. “CS Attach”


VMSC


3. Update Location


8. S-CSCF invokes the most appropriate terminating filter criteria .


4. HSS stores current CS Registration Status (i.e. Registered via CS access) in user’s IMS subscription.


6. Cx-Put + Cx-Pull  (Unregistered User)


7. Cx-Put Resp + Cx-Pull Resp 
(Service-Profile, ICS-Registration-Status = Registered)


Far End


1. User is is currently not IMS registered via CS access and is not Registered in IMS (no S-CSCF is allocated).


9. Sh-Notif / Sh-Notif Resp 
(ICS-Registration Status = Registered)


S-CSCF


9. INVITE (..) 


7. S-CSCF marks the user’s ICS-Registration-Status as “Not-Registered” 


HSS


ICS UE A


2. “CS Attach”


VMSC


3. Update Location


1. User is IMS Registered via CS access and is IMS Registered.


10. S-CSCF invokes terminating registered filter criteria as user is still IMS Registered.


4. Roaming Not Allowed


5. “Access Barred”


Far End


AS


6. Cx-Update_Subscr_Data / 
Cx-Update_Subscr_Data Resp 
(ICS-Registration-Status = Not Registered)


8. Sh-Notif / Sh-Notif Resp 
(ICS-Registration Status = Not Registered)


ICCF


5. Setup (RUA PSI DN)


14. Cx-Put + Cx-Pull  (Unregistered User)


10. USSD
 [Call (B), Call Ref #)



I/S-CSCF


MGCF


HSS


ICS UE A


2. “CS Attach”


8. INVITE (RUA PSI)


7. IAM (RUA PSI DN)


13. INVITE (B)


18. INVITE (B, SDP-1)


VMSC


3. Update Location


15. Cx-Put Resp + Cx-Pull Resp 
(Service-Profile, ICS-Registration-Status = Registered)


17. S-CSCF invokes the most appropriate filter criteria


UE B


4. HSS stores current CS Registration Status (i.e. Registered via CS access) in the user’s IMS subscription.


9. INVITE (RUA PSI)


1. User is is currently not IMS registered via CS access and is not Registered in IMS (no S-CSCF is allocated)


6. Call Proceeding


11. USSD 
[Call (B), Call Ref #)



12. USSD 
[Call (B), Call Ref #)



16. Sh-Notif / Sh-Notif Resp (ICS-Registration Status = Registered)


P/I/S-CSCF


HSS


ICS UE A


6. “CS Attach”


VMSC


7. Update Location


1. User is is currently not IMS registered via CS access and is not Registered in IMS (no S-CSCF is allocated)


2. Standard IMS Registration procedures (i.e. SIP-Register, Cx-Query + Cx-Select-Pull, Cx-AuthDataReq, 401, SIP-Register, 3rd Party SIP Register)


3. Cx-Put + Cx-Pull 
(Registration)


4. Cx-Put Resp + Cx-Pull Resp (Service-Profile, 
ICS-Registration-Status = 
Not-Registered)


8. Cx-Update_Subscr_Data / 
Cx-Update_Subscr_Data Resp 
(ICS-Registration-Status = Registered)


9. Sh-Notif / Sh-Notif Resp 
(ICS-Registration Status = Registered)


5. Standard IMS Registration procedures (i.e. 200 OK)


AS



_1244470378.vsd
9. Standard IMS Registration procedures (i.e. 200 OK)
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9. Standard IMS Registration procedures (i.e. 200 OK)
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