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1 Introduction

This contribution describes a set of registration information flows which can be used as the basis for further discussion in the case that the serving CSCF is selected on a per registration basis.  The high level part of the information flows have been discussed within a drafting group discussing the registration procedures.  Some basic requirements and assumptions discussed within the drafting group are included. 

2 Proposal

This contribution presents a registration information flow and proposes that it is accepted as a basis for further discussion and that section 3 is included in 23.821, new section 7 titled ‘Application Level Registration’ and  section 4 is included as an informative annex B in TR 23.821.

3 
Application Level Registration

X Application Level Registration

X.1 Requirements considered for Registration

The following points are considered as requirements for the purpose of the registration procedures.

1. The architecture shall allow for the serving CSCFs to have different capabilities or access to different capabilities. E.g. a VPN CSCF or CSCFs in different stages of network upgrade.

2. The network operator shall not be required to reveal the internal network structure to another network.   Association of the node names of the same type of entity and their capabilities and the number of nodes will be kept within an operator’s network.  However disclosure of the internal architecture shall not be prevented on a per agreement basis.

3. A network shall not to expose the explicit IP addresses of the nodes within the network (excluding firewalls and border gateways).

4. It is desirable that the UE will use the same registration procedure(s) within its home and visited networks.

5. It is desirable that the procedures within the network(s) are transparent  to the UE, when it register with the IM CN subsystem with either its home or visited CSCF.

6. The serving  CSCF understands a service profile and the address of the functionality of the proxy CSCF.

X.2 Registration flows

Annex B presents the detailed application level registration flows and requirements used to define the registration process.  This informative Annex is to be used as the basis for further work within SA2. 

Appendix B (Informative) : Application Level Registration 
B.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.

B.2
Assumptions
The following is considered as assumptions for the registration procedures as described in Annex B:

1. Radio bearers are already established for signaling 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. 
Resource Broker, RB performs (for fig 1 and fig 3 (as a note in fig.3)) the determination and allocation of the serving CSCF during registration.

B.3  Registration Procedures

For the assumptions included in section B.1 above, the registration procedures are separated into three information flows.  Information flow A is the common initiation of the registration information flows; information flow B is in the case that the serving CSCF is selected to be in the home network; and information flow C is in the case that the serving CSCF is selected to be in the visited network.

It should be noted that the requirements in section B.1 are for the case where there is a single serving CSCF selected, and the case where there are a number of serving CSCFs which are possible in the session is FFS.  The following information flows are not intended to preclude this case.

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 “resource broker” exists and is used to select a serving CSCF.  The exact interaction with the resource broker is for further study.

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.

B.3.1
Registration Information Flow A : Start of registration
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Figure x-1 Start of Registration

A1
Register




Ue to Proxy


Control information



Ue address

Subscriber Identity

home domain name


Initiation of information flow:  Ue securing a signalling channel in the “PS” domain, and deciding to initiate the IPMM subsystem registration.

Processing upon receipt:  When the proxy receives the registration request, it examines the “home domain name” to discover the entry point to the home network.  The proxy will insert its own “name” in the contact header, and insert the local network capabilities, the local network entry point into the Register information flow.  The information flow (A2) is initiated.  A name-address resolution mechanism is utilised in order to determine the destination of information flow (A2), with the home domain name as the input.

A2
Register


Proxy to hInterrogating CSCF


Control information



proxy name

Subscriber Identity

home domain name

Local Network contact name (the name that the registration would be returned to in the case of visited serving CSCF)

Local Network capabilities


Initiation of information flow:  Receipt of information flow (A1).

Processing upon receipt:  When the Interrogating CSCF receives the register information flow (1), it queries the HSS with information flow (A3). It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent Register messages.

A3
Cx-Query


hInterrogating CSCF to hHSS


Control information



proxy name

Subscriber Identity

Local Network contact name

Local Network capabilities


Initiation of information flow:  Receipt of information flow (A2).

Processing upon receipt:  Information flows (A3) (A4) and (A5) are treated together.

A4
-


between hInterrogating CSCF and hHSS


Control information



Subscriber Identity

Local Network capabilities

Other information


Initiation of information flow:  Receipt of information flow (A2) and (A3).

Processing upon receipt:  The hHSS and the hInterrogating CSCF determined whether the serving CSCF is in the home network or the local network (when the local network is not the home network).  In the case that the serving CSCF is in the home network, the name of the serving CSCF is determined, otherwise it is agreed that the Register information flow should be forwarded to the local network to select the serving CSCF. The mechanism for the determination and whether this is done by the hInterrogating CSCF and the hHSS is FFS, and may make use of some form of a “resource broker” to select an appropriate serving CSCF in the home network, in the case that the serving CSCF is determined to be in the home network.

A5
Cx-Query-Response

hHSS to hInterrogating CSCF


Control information



Required Capabilities

Other FFS


Initiation of information flow:  Receipt of information flow (A3) and procedure (A4).

Processing upon receipt:  After processing information flow (A5) it is assumed that the authentication of the user has been completed and is successful (although it may have occurred at an earlier point in the message flows).  The hInterrogating CSCF and the hHSS have determined the serving CSCF, or that the serving CSCF is located in the “local” network.  The behaviour of the hInterrogating CSCF is dependant upon whether the serving CSCF is the home network or in the visiting network.  In the case where the serving CSCF is in the home network, information flow B is followed; otherwise information flow C is followed.  This decision is represented by the decision (A6) in Figure x-1.  The hInterrogating CSCF has received  the name of the HSS and will forward this to serving CSCF for the purpose of downloading the subscriber profile.

A6
-

hI-CSCF to hS-CSCF or vI-CSCF


Control information



-


Initiation of information flow:  Receipt of information flow (A5).

Processing upon receipt:  The  behaviour of the hInterrogating CSCF is dependant upon whether the serving CSCF is determined to be in the home network of the visited network.  In the case where the serving CSCF is determined to be in the home network, then the hInterrogating CSCF has the name of the Serving CSCF, and information flow (H1) is initiated.  In the case where the serving CSCF is determined to be in the visited network, the hInterrogating CSCF has the name of the vInterrogating CSCF, which was provided to the home network in information flow (A2), and information flow (V1) is initiated. A name-address resolution mechanism is utilised in order to determine the destination of information flow (H1) or (V1), with the serving CSCF name or vInterrogating CSCF name as the input.

B.3.2
Registration Information Flow B : Continuation of Registration – serving CSCF in home network
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Figure x-2 Continuation of Registration – serving CSCF in home network

H1
Register


hInterrogating CSCF to Serving CSCF


Control information



proxy name

HSS name

Subscriber Identity

home domain name


Initiation of information flow:  The hInterrogating CSCF and the HSS have determined that the serving CSCF is in the home network.

Processing upon receipt:  When the serving CSCF receives the information flow (H1), it understands the name of the hHSS.  Based upon this, it initiates the download of the subscriber profile with information flow (H2). A name-address resolution mechanism may be utilised in order to determine the destination of information flow (H2).

H2
Cx-Pull



Serving CSCF to hHSS


Control information



Subscriber Identity


Initiation of information flow:  The serving CSCF receives information flow (H1).

Processing upon receipt:  The hHSS proceeds to provide the serving CSCF with the requested subscriber profile in information flow (H3).  The exact details of the subscriber profile is FFS. 

H3
Cx-Pull-rsp



hHSS to Serving CSCF


Control information



Subscriber profile


Initiation of information flow:  The HSS receives information flow (H2).

Processing upon receipt:  At this stage, it is understood that the HSS contains the name of the serving CSCF.  The exact means by which this is known is FFS.  Upon the receipt of the information flow (H3), the serving CSCF stores the subscriber profile.  It then decides whether it will return the serving CSCF name or the hInterrogating CSCF name to the proxy (basically the name to which the interrogating CSCF and HSS has determined that the local network will forward subsequent messages, such as INVITE).  The basis for this decision is operator policy.

The S-CSCF then initiates the conclusion of the registration procedures by initiating information flow (H4).

H4
OK 200


Serving CSCF to hInterrogating CSCF


Control information



Serving CSCF name


Initiation of information flow:  The serving CSCF receives information flow (H3).

Processing upon receipt: The completion of the registration procedure is continued with information flow (H5) per normal SIP response processing rules.  The hInterrogating CSCF releases all registration information after sending information flow (H5).

H5
OK 200


hInterrogating CSCF to proxy


Control information



Serving CSCF name or

The Interrogating CSCF name or

other contact point in the home network.


Initiation of information flow:  The hInterrogating CSCF receives information flow (H4).

Processing upon receipt:  The proxy stores the network entry point returned in information flow (H5) and the address of the Ue in the local network.  The proxy continues the completion of the registration procedure by forwarding the information flow (H6) to the Ue.

H6
OK 200




proxy to Ue


Control information



Proxy name


Initiation of information flow:  The proxy receives information flow (H5).

Processing upon receipt:  The Ue stores the name of the proxy to be contacted for subsequent communications with the network. It is FFS whether returning one proxy name to the Ue precludes the use of multiple CSCFs..

B.3.3
Registration Information Flow C : Continuation of Registration – serving CSCF in visited network
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Figure x-3 Continuation of Registration – serving CSCF in visited network

Note: In Figure x-3, the vRB and the vInterrogating CSCF refer to a resource broker and Interrogating CSCF in the visited network when the serving CSCF is located in the visited network.

V1
Register
hInterrogating CSCF to vInterrogating CSCF (local network)


Control information



proxy name

HSS name (or network contact point name)

Subscriber Identity

Required Capabilities

local domain name


Initiation of information flow:  The vInterrogating CSCF and the HSS have determined that the serving CSCF is in located in the local network.

Processing upon receipt:  When the vInterrogating CSCF receives the information flow (V1), it communicates with the RB in the local network to determine the location of serving CSCF.  This is initiated with information flow (V2).

V2
RB-Query


vInterrogating CSCFv to vRB


Control information



Required Capabilities


Initiation of information flow:  Receipt of information flow (V1).

Processing upon receipt:  Information flows (V2) (V3) and (V4) are treated together.

V3
-

between vInterrogating CSCF and vRB


Control information



Required Information


Initiation of information flow:  Receipt of information flow (V1) and (V2).

Processing upon receipt:  The vRB and the vInterrogating CSCF determine the name of the serving CSCF in the local network..

V4
RB-Query-Response

vRB to vInterrogating CSCF


Control information



FFS


Initiation of information flow:  Receipt of information flow (V2) and procedure (V3).

Processing upon receipt:  At the receipt of information flow (V3) the Interrogating CSCFv has become aware of the name of the serving CSCF.  The continuation of the registration procedure is initiated with information flow (V5).

V5
Register


vInterrogating CSCF to Serving CSCF


Control information



proxy name

HSS name

Subscriber Identity

local domain name


Initiation of information flow:  The vInterrogating CSCF and the RB have determined the serving CSCF.

Processing upon receipt:  When the serving CSCF receives the information flow (V5), it understands the name of the hHSS, or a contact name provided by the home network.  Based upon this, it initiates the download of the subscriber profile with information flow (V6). A name-address resolution mechanism may be utilised in order to determine the destination of information flow (V6).

V6
Cx-Pull



Serving CSCF to hHSS


Control information



Subscriber Identity


Initiation of information flow:  The serving CSCF receives information flow (V5).

Processing upon receipt:  The HSS performs any necessary security checks, and then proceeds to provide the serving CSCF with the requested subscriber profile in information flow (V7).  It may be that information flow (V7) is not directly between the serving CSCF and HSS, but it might be via firewalls or proxies.  This is FFS.  The exact details of the subscriber profile is FFS.

V7
Cx-Pull-rsp



hHSS to Serving CSCF


Control information



Subscriber profile


Initiation of information flow:  The HSS receives information flow (H6).

Processing upon receipt:  At this stage it is understood that the HSS contains the name of the serving CSCF.  The exact means by which this is performed is FFS.  Upon the receipt of the information flow (V7) the serving CSCF stores the subscriber profile.  It then decides whether it will return the serving CSCF name or the vInterrogating CSCF name to the proxy (basically the name to which the vInterrogating CSCF and RB desires the local network to forward subsequent messages, such as INVITE).

The Serving CSCF then initiates the conclusion of the registration procedures by initiating information flow (V8).

V8
OK 200


Serving CSCF to vInterrogating CSCF


Control information



Serving CSCF name


Initiation of information flow:  The serving CSCF receives information flow (V8).

Processing upon receipt:  The vInterrogating CSCF continues the completion of the registration procedures by returning information flow (V9). The vInterrogating CSCF releases all registration information after sending information flow (V8).

V9
OK 200

vInterrogating CSCF to hInterrogating CSCF


Control information



Serving CSCF name


Initiation of information flow:  The vInterrogating CSCF receives information flow (V8).

Processing upon receipt:  The completion of the registration procedure is continued with information flow (V10).  The hInterrogating CSCF releases all registration information after sending information flow (V10).  It is FFS whether the hI-CSCF informs the HSS of the serving CSCF name in the visited network or the HSS remembers the contact name provided in the incoming registration flow.

V10
OK 200



hInterrogating CSCF to proxy


Control information



Serving CSCF name


Initiation of information flow:  The proxy receives information flow (H4).

Processing upon receipt:  The proxy stores the network entry point returned in information flow (V10) and the address of the Ue.  The proxy continues the completion of the registration procedure by forwarding the information flow (V11) to the Ue.

V11
OK 200




proxy to Ue


Control information



Proxy name


Initiation of information flow:  The proxy receives information flow (V10).

Processing upon receipt:  The Ue stores the name of the proxy to be contacted for subsequent communications with the network. It is FFS whether returning one proxy name to the Ue precludes the use of multiple CSCFs.

B.4
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

Resource Broker (RB)
· Contains information regarding Serving CSCFs in the network where S-CSCF is being selected. Details of this function is for FFS
· Via I-CSCF &/or HSS, provides resource information  to select S-CSCF
· Same as before registration

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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