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Abstract: This document provides registration information flows for the non ICS UE using the L-CAAF-n approach. This document covers the L-CAAF-n option that uses the I4 reference point to set up the ICS association between the L-CAAF-n and the ICCF.

Proposal/Recommendation

It is proposed to add the following to TR 23.892.

*** begin change 1 ****

6.8.2
Information Flows

6.8.2.1
Registration
6.8.2.1.x
Option 1: Use of I4 reference point to trigger SIP-Register
This alternative relies on the use of domain steering (as documented in Section 6.8.x) to set up the ICS association between the L-CAAF-n and the ICCF. Once the association has been set-up (i.e. the L-CAAF-n contact address has been stored in the ICCF and the ICCF address has been stored in the L-CAAF-n), then the L-CAAF-n uses the I4 interface to send a SIP-Register to the ICCF. 

Use Case 1: Initial ICS Registration via L-CAAF-n
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Figure 6.8.2.1.x-1 Initial ICS Registration for a Non-ICS UE
1. The UE is not registered in CS or IMS.

2. Standard CS Attach procedures are initiated towards the CS network.

3. Standard CS Location Update, Authentication and Insert Subscriber Data procedures between the VMSC and HSS.

4. A CS Attach Accept is returned to the UE.

5. An ICS association is established between the L-CAAF-n and ICCF using the “domain steering” approach documented in Section 6.8.x.
6. The L-CAAF-n sends a trusted SIP REGISTER to the IMS with the appropriate information (e.g. Temporary Public User Identity derived from IMSI).  The REGISTER from the L-CAAF-n does not include an Authorization header field or the header field values as required by RFC 3329.  The principles of TR 33.803 shall be followed to allow this type of registration to co-exist with registrations which must be authenticated by the IMS.  Network Domain Security (TS 33.210) can also be used to authenticate the L-CAAF-n sending the REGISTER.  This REGISTER also provides the following information in the Contact header:
-
Feature tag to indicate capability audio only. A terminating SIP INVITE which is indicating other capabilities would not match the CS contact.

-
Indication of CS access characteristics (details are stage 3 issue). Possible solutions are:

-
Indicates CS access in P-Access-Network-Info as new access network type (e.g., “GERAN-cs”, “UTRAN-cs”). 

-
New feature tag indicating CS access
7. The ICCF forwards the REGISTER to the I-CSCF.

8. Standard I-CSCF/HSS (i.e. UAR / UAA) procedures for S-CSCF location/allocation.  Note that the private identity is obtained from the IMSI, which is contained in the T-IMPU.
9. The I-CSCF forwards the REGISTER to the S-CSCF.
10. The S-CSCF identifies the REGISTER as a trusted registration from the MSC Server which is a trusted network node.  The S-CSCF skips any further authentication procedures as it is assumed that the user has already been authenticated in the CS domain.  The S-CSCF performs the SAR / SAA exchange with the HSS, resulting in the user status as “registered” and the S-CSCF name stored in the HSS.  As a result of the registration the S-CSCF stores the Contact address for each of the implicitly registered IMPUs.
11. Service control execution at the S-CSCF is performed according to the standard procedures.
12. A 200 OK response to the REGISTER is returned from the S-CSCF to the I-CSCF
13. The 200 OK response to the REGISTER is returned from the I-CSCF to the ICCF. 
14. The 200 OK response to the REGISTER is returned from the ICCF to the L-CAAF-n. Note that IMS registration success/failure does not impact the CS attach status of the UE.

Editor’s note: Whether subsequent subscription to the registration event package is required and, if so, how this is done is for further study.

Use Case 2: ICS Registration via new L-CAAF-n
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Figure 6.8.2.1.x-2 Non-ICS UE roams from an L-CAAF-n enabled VMSC to another L-CAAF-n enabled VMSC
1. The UE is currently registered in CS and is IMS registered courtesy of a previous ICS Registration.

2. Standard Location Updating procedures initiated towards the CS network towards a new MSC enhanced with L-CAAF-n.

3. Standard CS location update and Authentication procedures.

The following sets of steps occur in parallel (i.e. the steps that are suffixed with “a” occur in parallel with the steps suffixed with “b”)

Steps in Series:

4b. The MAP Cancel Location procedures are completed between the HLR component of the HSS and the old VLR.

5b. The L-CAAF-n initiates deregistration procedures towards IMS (REGISTER with Expires header value of 0).

6b. The ICCF forwards the REGISTER (with Expires=0) to the I-CSCF.

7b. Standard I-CSCF/HSS procedures for S-CSCF location.

8b. The I-CSCF forwards the REGISTER (with Expires=0) to the S-CSCF.

9b. The S-CSCF performs the SAR / SAA exchange with the HSS (to deregister the user) according to standard procedures.  

10b. Service control execution at the S-CSCF is performed according to the standard procedures.

11b. A 200 OK response to the REGISTER is returned from the S-CSCF all the way back to the L-CAAF-n. Note that IMS registration success/failure does not impact the CS attach status of the UE.
Steps in Series:

4a. Insert Subscriber Data Procedures occur between the HSS and VMSC.

5a. The HSS sends a MAP Update Location response to the VMSC.

6a. A CS Attach Accept is returned to the UE.
7a. An ICS association is established between the L-CAAF-n and ICCF using the “domain steering” approach documented in Section 6.8.x
8a. The L-CAAF-n sends a trusted SIP REGISTER to the IMS with the appropriate information (e.g. Temporary Public User Identity derived from IMSI).  The REGISTER from the L-CAAF-n does not include an Authorization header field or the header field values as required by RFC 3329.  The principles of TR 33.803 shall be followed to allow this type of registration to co-exist with registrations which must be authenticated by the IMS.  Network Domain Security (TS 33.210) can also be used to authenticate the L-CAAF-n sending the REGISTER.  This REGISTER also provides the following information in the Contact header:
-
Feature tag to indicate capability audio only. A terminating SIP INVITE which is indicating other capabilities would not match the CS contact.

-
Indication of CS access characteristics (details are stage 3 issue). Possible solutions are:

-
Indicates CS access in P-Access-Network-Info as new access network type (e.g., “GERAN-cs”, “UTRAN-cs”). 

-
New feature tag indicating CS access
9a. The ICCF forwards the REGISTER to the I-CSCF.
10a. Standard I-CSCF/HSS (i.e. UAR / UAA) procedures for S-CSCF location/allocation.  Note that the private identity is obtained from the IMSI, which is contained in the T-IMPU.
11a. The I-CSCF forwards the REGISTER to the S-CSCF.
12a. The S-CSCF identifies the REGISTER as a trusted registration from the MSC Server which is a trusted network node.  The S-CSCF skips any further authentication procedures as it is assumed that the user has already been authenticated in the CS domain.  The S-CSCF performs the SAR / SAA exchange with the HSS, resulting in the user status as “registered” and the S-CSCF name stored in the HSS.  As a result of the registration the S-CSCF stores the Contact address for each of the implicitly registered IMPUs.
13a. Service control execution at the S-CSCF is performed according to the standard procedures.
14a. The 200 OK response to the REGISTER. Note that IMS registration success/failure does not impact the CS attach status of the UE.

Use Case 3: UE is ICS registered via L-CAAF-n and roams to a VMSC without an L-CAAF-n
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Figure 6.8.2.1.x-3 Non-ICS UE roams from an L-CAAF-n enabled VMSC to a VMSC without L-CAAF-n
1. The UE is currently registered in CS and is IMS registered courtesy of a previous ICS Registration.

2. Standard Location Updating procedures initiated towards the CS network.

3. Standard CS location update and authentication procedures.

The following sets of steps occur in parallel (i.e. the steps that are suffixed with “a” occur in parallel with the steps suffixed with “b”).
Steps in Series:

4b. The MAP Cancel Location procedures are completed between the HLR component of the HSS and the old VLR.

5b. The L-CAAF-n initiates deregistration procedures towards IMS (REGISTER with Expires header value of 0).

6b. The ICCF forwards the REGISTER (with Expires=0) to the I-CSCF.

7b. Standard I-CSCF/HSS (i.e. UAR / UAA) procedures for S-CSCF location/allocation.  Note that the private identity is obtained from the IMSI, which is contained in the T-IMPU.

8b. The I-CSCF forwards the REGISTER (with Expires=0) to the S-CSCF.

9b. The S-CSCF performs the SAR / SAA exchange with the HSS (to deregister the user) according to standard procedures.  

10b. Service control execution at the S-CSCF is performed according to the standard procedures.

11b. The S-CSCF sends a 200 OK response to the REGISTER which goes all the way back to the L-CAAF-n. Note that IMS registration success/failure does not impact the CS attach status of the UE.

Steps in Series:

4a. Insert Subscriber Data Procedures occur between the HSS and VMSC.

5a. The HSS sends a MAP Update Location response to the VMSC.

6a. A CS Attach Accept is returned to the UE.

*** end change 1 ****
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