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1 Introduction

During the recent S2 meetings concerning the key issues for the R’00 IPMM subsystem, there have been significant discussions on the service execution model.  It has been agreed to move forward with a model where the serving CSCF could be located either in the home network, or the visited network.  This contribution proposes a registration procedure that designates the serving CSCF for the subscriber.  It is proposed that this registration process is accepted as a basis for further discussion and the information flows shown in section 2 are included in 23.821.

2 Discussion

2.1 Terminology

The following functional nodes are used in this contribution:

· Proxy
A SIP node which is the first point of contact, from the Ue, in the local network.  The proxy retains registration state.

· I-CSCF
Interrogating CSCF. The I-CSCF does not maintain call or registration state.

· S-CSCF
Serving CSCF. The S-CSCF maintains registration state and may maintain call state.  If the call state is maintained in the network, it is located in the serving CSCF.

· HSS
Home Subscriber Server as described in 23.821.
The term local network is used to signify the network local to the Ue.

2.2 Registration Procedures

This contribution proposes the following registration information flows.  This contribution proposes that these registration flows are accepted as the basis for further discussion.

2.2.1 Registration Information Flow A : Start of registration
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Figure 1 Start of Registration

A1
Register




Ue to Proxy


Control information



Contact = Ue

Subscriber Identity

Request URI = home domain


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 “request URI” 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.

A2
Register



Proxy to Interrogating CSCF


Control information



Contact = proxy

Subscriber Identity

Request URI = home domain

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).

A3
Cx-Query



Interrogating CSCF to HSS


Control information



Contact = proxy

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 Interrogating CSCF and HSS


Control information



Subscriber Identity

Local Network capabilities

Other information


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

Processing upon receipt:  The HSS and the Interrogating 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 CSCF of the HSS is FFS.

A5
Cx-Query-Response


HSS to Interrogating 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 Interrogating CSCF and the HSS have determined the serving CSCF, or that the serving CSCF is located in the “local” network.  The behaviour of the Interrogating 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 1.  The Interrogating CSCF has received  the name of the HSS and will forward this to serving CSCF for the purpose of downloading the subscriber profile.

2.2.2 Registration Information Flow B : Continuation of Registration – serving CSCF in home network
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Figure 2 Continuation of Registration – serving CSCF in home network

B1
Register


Interrogating CSCF to Serving CSCF


Control information



Contact = proxy

HSS name

Subscriber Identity

Request URI = home domain


Initiation of information flow:  The Interrogating 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 (B1), it understands the name of the HSS.  Based upon this, it initiates the download of the subscriber profile with information flow (B2).

B2
Cx-Pull



Serving CSCF to HSS


Control information



Subscriber Identity


Initiation of information flow:  The serving CSCF receives information flow (B1).

Processing upon receipt:  The HSS proceeds to provide the serving CSCF with the requested subscriber profile in information flow (B3).  The exact details of the subscriber profile is FFS.

B3
Cx-Pull-rsp



HSS to Serving CSCF


Control information



Subscriber profile


Initiation of information flow:  The HSS receives information flow (B2).

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 (B3), the serving CSCF stores the subscriber profile.  It then decides whether it will return the serving CSCF name or the Interrogating 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 (B4).

B4
OK 200


Serving CSCF to Interrogating CSCF


Control information



Serving CSCF name


Initiation of information flow:  The serving CSCF receives information flow (B3).

Processing upon receipt: The completion of the registration procedure is continued with information flow (B5) per normal SIP response processing rules.  The interrogating CSCF releases all registration information after sending information flow (B5).

B5
OK 200



Interrogating 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 Interrogating CSCF receives information flow (B4).

Processing upon receipt:  The proxy stores the network entry point returned in information flow (B5) and the address of the Ue in the local network.  The proxy continues the completion of the registration procedure by forwarding the information flow (B6) to the Ue.

B6
OK 200




proxy to Ue


Control information



Proxy name


Initiation of information flow:  The proxy receives information flow (B5).

Processing upon receipt:  The Ue stores the name of the proxy to be contacted for subsequent communications with the network.

2.2.3 Registration Information Flow C : Continuation of Registration – serving CSCF in visited network


[image: image3.wmf]Ue

Proxy

I-CSCF

HSS

S-CSCF

C1

Register

A6

C6

Cx

-Pull

C7

Cx

-Pull 

rsp

C8

C10

C11

OK 200

OK 200

OK 200

HSSv

I-

CSCFv

C2

C4

C5

C3

Cx

-Query

Register

Cx

-Query-

Rsp

C9

OK 200


Figure 3 Continuation of Registration – serving CSCF in visited network

Note: In Figure 3, the HSSv and the Interrogating CSCFv refer to the HSS and CSCF in the visited network when the serving CSCF is located in the visited network.

C1
Register
Interrogating CSCF to Interrogating CSCFv (local network)


Control information



Contact = proxy

HSS name (or network contact point name)

Subscriber Identity

Required Capabilities

Request URI = local domain


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

Processing upon receipt:  When the Interrogating CSCF receives the information flow (C1), it communicates with the HSS in the local network to determine the location of serving CSCF.  This is initiated with information flow (C2).

C2
Cx-Query


Interrogating CSCFv to HSSv


Control information



Contact = proxy

Subscriber Identity

Required Capabilities


Initiation of information flow:  Receipt of information flow (C1).

Processing upon receipt:  Information flows (C2) (C3) and (C4) are treated together.

C3
-


between Interrogating CSCFv and HSSv


Control information



Required Information


Initiation of information flow:  Receipt of information flow (C1) and (C2).

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

C4
Cx-Query-Response


HSS to Interrogating CSCFv


Control information



FFS


Initiation of information flow:  Receipt of information flow (C2) and procedure (C3).

Processing upon receipt:  At the receipt of information flow (C3) the Interrogating CSCFv has become aware of the name of the serving CSCF.  The continuation of the registration procedure is initiated with information flow (C5).

C5
Register


Interrogating CSCFv to Serving CSCF


Control information



Contact = proxy

HSS name

Subscriber Identity

Request URI = local domain


Initiation of information flow:  The Interrogating CSCFv and the HSSv have determined the serving CSCF.

Processing upon receipt:  When the serving CSCF receives the information flow (C5), it understands the name of the HSS.  Based upon this, it initiates the download of the subscriber profile with information flow (C6).

C6
Cx-Pull



Serving CSCF to HSS


Control information



Subscriber Identity


Initiation of information flow:  The serving CSCF receives information flow (C5).

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 (C7).  It may be that information flow (C7) 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.

C7
Cx-Pull-rsp



HSS to Serving CSCF


Control information



Subscriber profile


Initiation of information flow:  The HSS receives information flow (B6).

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 (C7) the serving CSCF stores the subscriber profile.  It then decides whether it will return the serving CSCF name or the Interrogating CSCFv name to the proxy (basically the name to which the interrogating CSCFv and HSSv 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 (C8).

C8
OK 200


Serving CSCF to Interrogating CSCFv


Control information



Serving CSCF name


Initiation of information flow:  The serving CSCF receives information flow (C8).

Processing upon receipt:  The Interrogating CSCFv continues the completion of the registration procedures by returning information flow (C9). The interrogating CSCFv releases all registration information after sending information flow (C8).

C9
OK 200


Interrogating CSCFv to Interrogating CSCF


Control information



Serving CSCF name


Initiation of information flow:  The Interrogating CSCFv receives information flow (C8).

Processing upon receipt:  The completion of the registration procedure is continued with information flow (C10).  The interrogating CSCF releases all registration information after sending information flow (C10).  It is FFS whether the I-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.

C10
OK 200



Interrogating CSCF to proxy


Control information



Serving CSCF name


Initiation of information flow:  The proxy receives information flow (B4).

Processing upon receipt:  The proxy stores the network entry point returned in information flow (C10) and the address of the Ue.  The proxy continues the completion of the registration procedure by forwarding the information flow (C11) to the Ue.

C11
OK 200




proxy to Ue


Control information



Proxy name


Initiation of information flow:  The proxy receives information flow (C10).

Processing upon receipt:  The Ue stores the name of the proxy to be contacted for subsequent communications with the network.

2.3 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.

3 Proposal

The contents of section 2 are accepted as a basis for further discussion and are included into 23.821.

4 Conclusion

This contribution presents a registration information flow and proposes that it is accepted as a basis for further discussion and that section 2 is included in 23.821.
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