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Introduction

In support of contribution S2-001544 regarding the removal of Proxy CSCF, the registration call flow in the contribution S2-001317 is updated.

A basic registration call flow for non-romaing case is also added.

Proposal

The following updates to the Registration call flow is proposed:

5.3.2.4 Registration Information Flow A: Roaming Case - Start of registration
The application level registration may be initiated after the registration to the access is performed, and after IP connectivity for the signalling has been gained from the access network.  
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Figure 1. Roaming Case - Start of Registration

1. After the UE has obtained a signalling channel through the access network, it may perform the IM registration.  To do so, the UE first discovers an Interrogating CSCF in the visited network.
2. The UE sends the Register information flow to the visited Interrogating CSCF (subscriber identity, home networks domain name ).  When the vI-CSCF receives the register information flow, it will exam the “home domain name” to discover the entry point to the home network (i.e. the hI-CSCF). 
3. For the registration purpose, the vI-CSCF has the knowledge about S-CSCFs chosen by the local operator for supporting inbound roamers and  the service capabilities of these S-CSCFs. The vI-CSCF will pre-notify the home network about the visited network’s service capability and the willingness for providing the services to the roamer (based on the inter-network roaming agreement and current loading of the local network), and reserve the resouces (select a vS-CSCF and reserve its capacity) for supporting the inbound roamer. It is still up to the home network whether it will choose the visited-control or not (based on the visited network CSCF capability and the subscriber profile). The vS-CSCF will either become the Serving CSCF if home network decides to use visited control, or be in a supporting role if home control is used.
Note that the reason for this step is to avoid the posibility of reversing home network’s decision for using visited-control because of insuffient resource at the local network.

4. The vI-CSCF will send the Register information flow to the hI-CSCF (vS-CSCF’s “name” in the contact header, visited network capabilities, subscriber identity, vI-CSCF name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.
When the hI-CSCF receives the registration information flow from the vI-CSCF, it will examine the subscriber identity and the home domain name, and employ the services of a name-address resolution mechanism, to determine the HSS address to contact.   The hI-CSCF will send the Cx-Query information flow to the HSS (vS-CSCF name, subscriber identity, home domain name, visited network capabilities, vI-CSCF name).  The vI-CSCF name is contact name that the operator wishes to use for future contact to that vI-CSCF.  It is either the real vI-CSCF name, or it is the name of an ingress node which can reach the vI-CSCF.   It is FFS whether the terminal name, or vI-CSCF name, or both is included within this and subsequent register messages.

5. The Cx-query information flow is sent to the HSS.  Information flow 5, 6 and 7 are treated together.

6. The HSS and the hI-CSCF interact to determine whether the S-CSCF is in the home network or the visited network.  In the case that the S-CSCF is in the home network, the name of the S-CSCF is determined, otherwise it is agreed that the register information should be forwarded to the visited network to select the S-CSCF.  The mechanism for the determination and whether this is done by the hI-CSCF or the HSS is FFS, and may make use of some form of a “resource broker” to select an appropriate S-CSCF in the home network, in the case that the S-CSCF is determined to be in the home network.

7. At this stage, it is assumed that the authentication of the user has been completed (although it may have been determined at an earlier point in the information flows).  The HSS returns information flow Cx-Query resp (hS-CSCF name or vI-CSCF).  The hS-CSCF name is sent in the case of the S-CSCF being located in the home network, or the vI-CSCF name is sent in the case of the S-CSCF being located in the visited network. 
8. The registration information flows will continue with the information flow shown in section 5.3.2.5 for the case of the S-CSCF being in the home network, or with the information flow shown in section 5.3.2.6 in the case the S-CSCF is in the visited network.

5.3.2.5 
Registration Information Flow B: Continuation of Registration in Roaming Case – S-CSCF in home network
The continuation of the registration flows for the S-CSCF in the home network is initiated after the reception of information flow 7 in section 5.3.2.4, and for the case that the home network has decided that the S-CSCF is to be in the home network.
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Figure 2. Continuation of Registration in Roaming Case – Home Control

1. The hI-CSCF, using the name of the S-CSCF, determines the address of the S-CSCF through a name-address resolution mechanism.  The hI-CSCF then sends the register information flow (vS-CSCF “name” in the contact header, visited network capabilities, subscriber identity, vI-CSCF name ) to the selected S-CSCF. The vS-CSCF will be supporting the hS-CSCF for providing IM services to the registering subscriber. The vI-CSCF will be the contact name for visited network (for MT calls/sessions)
2. When receiving the register information flow, the hS-CSCF sends the Cx-Pull information flow (subscriber identity) to the HSS in order to be able to download the subscriber profile to the hS-CSCF.  The hS-CSCF stores the vS-CSCFs name, as supplied by the visited network.  This represents the name that the home network forwards the subsequent terminating session signalling to for the UE.

3. The HSS returns the information flow Cx-Pull Resp (subscriber profile) to the hS-CSCF.  The hS-CSCF stores the subscriber profile for that indicated user.

4. The hS-CSCF decides whether the home contact name will be the S-CSCF name or the hI-CSCF name.  The home contact name will be used as the destination of session initiation signalling from the UE to the home network.  The hS-CSCF returns the 200 OK information flow (serving network contact name, S-CSCF name) to the hI-CSCF.

5. The hI-CSCF sends information flow 200 OK (serving network contact name) to the vI-CSCF.   The hI-CSCF releases all registration information after sending information flow 200 OK.

6. The vI-CSCF sends registration information flow (serving network contact name) to the vS-CSCF. The subscriber information could be sent to vS-CSCF at this stage, or at the step 3 of Figure 1. The vS-CSCF will release any un-necessary resources reserved at step 3 of Figure 1 as well.
7. The vS-CSCF stores the serving network contact name and sends information flow 200 OK back to the vI-CSCF.
8. The vI-CSCF sends information flow 200 OK to the UE. 

5.3.2.6 
Registration Information Flow C: Continuation of Registration in Roaming Case – S-CSCF in visited network
The continuation of the registration flows for the S-CSCF in the visited network is initiated after the reception of information flow 7 in section 5.3.2.4, and for the case that the home network has decided that the S-CSCF is to be in the visited network.
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Figure 3. Continuation of Registration in roaming case – Visited Control

1. The hI-CSCF sends the information flow register (vS-CSCFs “name” in the contact header, required S-CSCF capabilities, subscriber identity) to the vI-CSCF. 

2. 
3. 
4. 
5. The vI-CSCF sends the register information flow (vI-CSCFs “name” in the contact header, visited network capabilities, subscriber identity) to the selected vS-CSCF. This also serves as a commitment for the previously reserved resources at the vS-CSCF.
6. When receiving the register information flow, the vS-CSCF sends the Cx-Pull information flow (subscriber identity) towards the hHSS in order to be able to download the subscriber profile to the vS-CSCF.  The S-CSCF stores the vI-CSCFs name, as supplied by the visited network.  This represents the name that the home network forwards the subsequent terminating session signalling to for the UE.

7. The hHSS returns the information flow Cx-Pull Resp (subscriber profile) to the vS-CSCF.  The vS-CSCF stores the subscriber profile for that indicated user.

8. The vS-CSCF decides whether the serving contact name will be S-CSCF name or the vI-CSCF name.  The serving contact name will be used as the destination of session initiation signalling from the UE towards the network hosting the S-CSCF.  The S-CSCF returns the 200 OK information flow (serving network contact name, S-CSCF name) to the vI-CSCF. 

9. The vI-CSCF sends information flow 200 OK (serving network contact name, S-CSCF name ) back to hI-CSCF.
10. The hI-CSCF stores the serving network contact name and/or S-CSCF name (for MT calls/sessions), and sends information flow 200 OK to vI-CSCF.

11. The vI-CSCF sends information flow 200 OK (serving network contact name, vS-CSCF name) to the UE.
5.3.2.7 Registration Information Flow D: Registration in Non-Roaming Case
This information flow is very similar to the ones above for home-control case. The only difference is that the I-CSCF will communicate directly with the UE rather than going through the visited network.
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Figure 4. Non-Roaming case registration
1. After the UE has obtained a signalling channel through the access network, it may perform the IM registration.  To do so, the UE first discovers an Interrogating CSCF in the visited network.

2. The UE sends the Register information flow to the Interrogating CSCF (subscriber identity, home networks domain name).

3. The Cx-query information flow is sent to the HSS.  Information flow 3, 4 and 5 are treated together.
4. The HSS and the I-CSCF interact to determine the name of the S-CSCF.  The mechanism for the determination and whether this is done by the I-CSCF or the HSS is FFS, and may make use of some form of a “resource broker” to select an appropriate S-CSCF in the home network.

5. At this stage, it is assumed that the authentication of the user has been completed (although it may have been determined at an earlier point in the information flows).  The HSS returns information flow Cx-Query resp (S-CSCF name).

6. The I-CSCF, using the name of the S-CSCF, determines the address of the S-CSCF through a name-address resolution mechanism.  The I-CSCF then sends the register information (subscriber identity) to the selected S-CSCF.

7. When receiving the register information flow, the S-CSCF sends the Cx-Pull information flow (subscriber identity) to the HSS in order to be able to download the subscriber profile to the S-CSCF.

8. The HSS returns the information flow Cx-Pull Resp (subscriber profile) to the S-CSCF.  The S-CSCF stores the subscriber profile for that indicated user.

9. The S-CSCF decides whether the home contact name will be the S-CSCF name or the I-CSCF name.  The home contact name will be used as the destination of session initiation signalling from the UE to the home network.  The S-CSCF returns the 200 OK information flow (serving network contact name, S-CSCF name) to the I-CSCF.

10. The I-CSCF send the information flow 200 OK (serving network contact name, S-CSCF name) to the UE.
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