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1 Introduction

The registration flows included in annex B of 23.821 were updated to the approved template in S2-001317, which is technically equivalent.  This contribution clarifies some of the open issues included in these registration flows.

2 Discussion

During the recent discussions on the registration points, two decision points have been identified.  These are:

· D1 – Decision D1 is the decision point of whether the S-CSCF is in the home network or the visited network for the subscriber performing the registration.

· D2 – Decision D2 is the decision point of selecting the S-CSCF for the subscriber in the network indicated by D1.

This contribution proposes that the following is accepted:

· That decision D1 is made in the HSS.

· That decision D2 is made from the I-CSCF of the network indicated in D1.

· That the S-CSCF selection function is a separate logical entity which the I-CSCF contacts for the purpose of selecting the S-CSCF in the network chosen in the D1 decision.

Based on this, this contribution proposed the following changes to the registration information flows contained in S2-001317.

1. The HSS decides whether the S-CSCF shall be in the visited network or the home network

2. The S-CSCF selection is performed from the I-CSCF.

3. The resource broker in the visited network is removed as its role is replaced with the S-CSCF selection function associated with the I-CSCF.

4. In order to facilitate the above changes, Cx-query retrieves the location of the subscriber, if there is a known location, or it returns the serving network (home or visited). 

5. In the information contained in figure 1, the S-CSCF selection function is restricted to the I-CSCF; the interaction between the I-CSCF and the HSS show the downloading of a representation of the subscriber profile; and the interaction between the I-CSCF and the HSS updates the location of the S-CSCF for that subscriber in the HSS.

6. The selection of the S-CSCF is not indicated in the flow in figure 1, but is shown in figures 2 and figures 3 for the S-CSCF being in the home network and visited network respectively.

The changes to the information flows are included below.   The changes from S2-001317 are indicated with word mark-ups.

Appendix B

5.3.2  Registration Flows

5.3.2.1 Requirements to Consider for Registration

The additional requirement for the registration information flow for annex B is:
1. A serving CSCF is assigned at registration, this does not preclude additional serving CSCFs or change or CSCF at a later date.  The additional CSCFs are for FFS.

5.3.2.2 Assumptions

The following is considered as assumptions for the registration procedures as described in Annex B:

1. Radio bearers are already established for signalling and a mechanism exists for the first REGISTER message to be forwarded to the proxy.

2. The I-CSCF will use the same mechanism in visited and home networks for determining the serving CSCF address based on the required capabilities. The I-CSCF obtains the name of the S-CSCF from the S-CSCF selection function for (for Figure 1 Figure 2and Figure 3) the determination and allocation of the serving CSCF during registration.

3. The decision as to whether the S-CSCF for the registering subscriber shall be in the home network or the visited network is located in the HSS

4. The decision for selecting the S-CSCF for the subscriber in the network decided in assumption 3 is made from the I-CSCF.

5. The serving S-CSCF selection function is a separate logical entity which the I-CSCF accesses to select the S-CSCF.
5.3.2.3 Registration Information Flows

The registration procedures are separated into three information flows.  Information flow A, in section 5.3.2.4, is the common initiation of the registration information flows; information flow B, in section 5.3.2.5, is in the case that the serving CSCF is selected to be in the home network; and information flow C, in section 5.3.2.6, is in the case that the serving CSCF is selected to be in the visited network.

In the case where the functional element is prefixed by a “h” it indicates that the functional element is located in the home network.  In the case where the functional element is prefixed by a “v” it indicates that the functional element is located in the visited network.  In the case where there isn’t a prefix to the functional element the functional element could be in either the visited network, the home network. 

In the following information flows, further work is required to identify the information elements related to credentials and possible additional processes require for authentication of the user and the messages.

In the following flows a “S-CSCF selection function” exists and is used to select a serving CSCF.   The S-CSCF selection function is contacted from the I-CSCF in order to select the S-CSCF for the registering subscriber. The exact interaction with the S-CSCF selection function is for further study.
For the case whether the S-CSCF is in the visited network, and the visited network has chosen not to reveal the names/addresses of the S-CSCFs, the mechanism for further terminating session establishments to route to the S-CSCF from the I-CSCF is FFS.
In the following information flows, there is a mechanism for to resolve a name and address.  The text in the information flows indicates when the name-address resolution mechanism is utilised.

5.3.2.4 Registration Information Flow A: Start of registration – User not registered
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.  For the purpose of the registration information flows, the subscriber is considered to be always roaming.  For subscribers roaming in their home network, the home network performs the role of the visited network elements and the home network elements.
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Figure 1 Start of Registration – User not registered
1. After the Ue has obtained a signalling channel through the access network, it may perform the IM registration.  To do so, the Ue sends the Register information flow to the proxy (subscriber identity, home networks domain name ).  When the proxy receives the register information flow, it will examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF).  The proxy will send the Register information flow to the I-CSCF (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.

2. When the I-CSCF receives the registration information flow from the proxy, 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 I-CSCF will send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name).  The P-CSCF name is the contact name that the operator wishes to use for future contact to that P- CSCF.  It is either the real P-CSCF name, or it is the name of an ingress node which can reach the P-CSCF.   It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent register messages.

3. The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name) information flow is sent to the HSS.  The HSS checks whether the user is registered already. .

4. The HSS selects whether the serving network is in the home network or the visited network. If the serving network is the visited network, the HSS stores the name of the entry point to the visited network that it was provided with.
5. Cx-Query Resp (indication of serving network selection) is sent from the HSS to the I-CSCF. 
6. 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 I-CSCF sends Cx-Select-Pull (serving network indication, subscriber identity) to the HSS to request the information related to the subscriber profile which will be input into the S-CSCF selection function

7. The HSS sends Cx-Select-Pull Resp (subscriber S-CSCF requirements) to the I-CSCF.

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 – 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 5  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 - serving CSCF in home network

1. The I-CSCF obtains the name of an appropriate S-CSCF from the S-CSCF selection function.
2. The I-CSCF sends Cx-Put (subscriber identity, S-CSCF name) to the HSS.  The HSS stores the S-CSCF name for that subscriber.

3. The HSS sends Cx-Put Resp to the I-CSCF to acknowledge the sending of Cx-Put.
4. 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 flow (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name, ) to the selected S-CSCF.

5. 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.  The S-CSCF stores the P-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.

6. 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.

7. The S-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 S-CSCF returns the 200 OK information flow (serving network contact name, S-CSCF name) to the I-CSCF.

8. The I-CSCF sends information flow 200 OK (serving network contact name) to the P-CSCF.   The I-CSCF releases all registration information after sending information flow 200 OK.

9. The P-CSCF stores the serving network contact name, and sends information flow 200 OK  to the Ue. 

5.3.2.6 Registration Information Flow C: Continuation of Registration – 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 5  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 - serving CSCF in visited network

1. The hI-CSCF determines the address of the vI-CSCF from the visited network contact name using a name-address resolution mechanism and sends the information flow register (P-CSCFs “name” in the contact header, required S-CSCF capabilities, subscriber identity, ) to the vI-CSCF. 

2. The I-CSCF obtains the name of an appropriate S-CSCF from the S-CSCF selection function.  

3. The I-CSCF sends Cx-Put (subscriber identity, S-CSCF name) to the HSS.  The HSS stores the S-CSCF name for that subscriber..

4. The HSS sends Cx-Put Resp to the I-CSCF to acknowledge the sending of Cx-Put.  The means for the visited network to located the serving S-CSCF in the visited network is FFS..

5. The vI-CSCF, using the name of the S-CSCF,  determines the address of the S-CSCF through a name-address resolution mechanism.  The vI-CSCF then sends the register information flow (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name) to the selected S-CSCF.

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

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

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

11. The P-CSCF stores the serving network contact name, and sends information flow 200 OK  to the Ue.

5.3.2.7 Stored Information.
The following table provides an indication of the information stored in the indicated nodes during and after the registration process.

Node
Before Registration
During Registration
After Registration

UE - in local network
· Credentials

· Home Domain

· Credentials

· Home Domain

· Proxy Name/Address

Proxy CSCF

- in local network
· Routing Function

· Local Network capabilities

· potential list of Visited Serving CSCFs?
· Network Entry point

· UE Address

· Supplies potential list of Visited Serving CSCFs?
· Network Entry point

· UE Address

Interrogating CSCF - in Home network
· HSS Address
· Serving CSCF address/name

· Access to Potential list of Serving CSCFs?
· No State Information

Interrogating CSCF (visited)

- in visited network
· HSS (visited – not associated with subscriber) Address
· Serving CSCF (visited)

· Access to Potential list of serving CSCFs?
· No State Information

HSS
· User Service Profile
· Local network capabilities?

· Access to Potential list of serving CSCFs?
· Serving CSCF address/name

· Proxy address/name?

Serving CSCF (Home)
· No state information
· HSS Address/name

· Subscriber profile (limited – as per network scenario)

· Proxy address/name
· May have call state Information

· HSS Address/name

· Subscriber information

· Proxy address/name


· 
· 
· 

Serving CSCF (visited)

(Need not be Proxy CSCF)
· Local Service information

· No state information
· HSS (Home) Address/name

· Subscriber profile (Limited – as per operator agreement)

· Proxy address/name
· May have state Information

· HSS (home) Address/name

· Subscriber information (limited - as per operator agreement)

· Proxy address/name

Note: “?” indicates that further study is required on this item.
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