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1. Summary 

This contribution explains why the State-full Proxy model is insufficient to implement the network-resident Call Model. This contribution proposes that the S-CSCF and other network nodes that incorporate the Call Model also include the ability to initiate and terminate SIP transactions on their own. In addition, this contribution recommends that the S-CSCF incorporates the UA capabilities and employs them when communicating with other network elements and UEs. 
2. Introduction 
SIP specifies two components, i.e. User Agents (UAs) and network resident proxy servers. SIP is architecturally based on a terminal-centric model. In this model, the call processing functions are incorporated into the terminal-resident UA. There is no Call Model in the network. UA is an end application that acts on behalf of a user who wants to participate in a call. The UA may be viewed as a Finite State Machine (FSM) that describes the Call Model and resides in the mobile terminal (i.e. UE). The UA supports two interfaces. Each interface consists of a set of inputs and outputs that the UA exchanges with the external environment. The first interface specifies the interaction between the user and the UA. The UA exposes itself to the user through this interface.  This interface is terminal/application dependent (e.g. palm pilot, IP telephone, PC, robot) and it is not subjected to standardization. The second interface specifies the set of inputs and outputs (i.e. SIP messages) that the UA exchanges with the network-resident proxy servers, registration server, and peer UAs. 

3. Discussion

Finite State Machine and Call Model

The Finite State Machine (FSM) is defined as a five-tuple that consist of:

1. Set of Inputs,

2. Set of Outputs,

3. Set of States,

4. Next state function that maps the current state and current input into the next state  (usually specified by the state transition diagram or mapping table), and 

5. Output function that may be associated with state transition or with the state (also specified by the state transition diagram or mapping table).

By definition - there is no restriction for the FSM on the number of outputs that the next state function can simultaneously generate. The Call Model is a FSM. With respect to a message-oriented (not stimuli-oriented) call processing protocol, the Set of Inputs consists of input messages, while the Set of Outputs consists of output messages. The fundamental property of any Call Model is that a single input message may generate a number of output messages. 

Proxy Server  

Proxy server is defined as an intermediary program that acts as both a server and a client for the purpose of making requests on behalf of other clients. Requests are serviced internally or are passed on to other servers, possibly after translation. A proxy interprets, and, if necessary, rewrites a request message before forwarding it to the next proxy server or user agent. In transaction-oriented systems, the proxy does not generate its own transactions. If the proxy is stateless, then the forwarded message is not a function of previous transactions. There is no "history" that affects the outgoing message. For a transaction-statefull proxy, the output that belongs to a particular transaction may be affected by the "history" of the transaction. In that respect, the transaction state-full proxy may be viewed as a FSM that exists only during the lifetime of the particular transaction. Based on proxy definition, a state-full proxy may be defined as a degenerate FSM whose lifetime transcends the lifetime of the transaction. Hence, upon receiving an input message that pertains to a particular transaction, the state-full proxy must generate an output that pertains to the same transaction. However the generated output may be based on the previous transaction. If the state-full proxy is generating new transactions on its own (as a result of the incoming message), it violates the proxy paradigm. Therefore, the state-full proxy being a degenerated FSM will be unable to implement a general Call Model.  

Protocol Architecture

The SIP architecture assumes that the call processing functions have been incorporated into the terminal-resident UA. There is no network resident Call Model. Hence, the SIP transactional paradigm that employs network-resident proxies is an adequate mode of communication between the peer UAs.  However, for network-centric architecture that assumes the Call Mode also resides in the network, the state-full proxies are an inadequate mechanism to describe the Call Model. For this model it is insufficient to have only terminal initiated and terminated transactions. The network-resident Call Mode should be able to terminate and originate SIP transactions with other UAs that reside within different network elements (e.g. UEs, proxies, conference bridges, application servers, etc.). Hence, the network nodes that implement the Call Model should incorporate UA capabilities.

Conclusion

It is essential that the S-CSCF and other network nodes that incorporate the Call Model should be able to initiate and terminate their own SIP transaction. Hence, the S-CSCF should incorporate the UA capabilities and employ them when communicating with other network elements and UEs. 

4. Proposal 

It is proposed that the following text be added to the Section 4.6.3 of the document 3G TS 23.228:
4.1.1 4.6.3 
Serving CSCF

Serving-CSCF (S-CSCF) performs the session control services for the endpoint.  It maintains session state as needed by the network operator for support of the services. Within an operator’s network, different S-CSCFs may have different functionalities. The functions performed by the S-CSCF during a session are:

Registration

Acts like May behave as a Registrar defined in the RFC2543 and subsequent versions, i.e. it accepts Register requests and makes its information available through the location server (eg. HSS).
Session flows

· Session control for the registered endpoint's sessions.

· Acts like  May behave as a Proxy Server defined in the RFC2543 and subsequent versions, i.e. it accepts requests and services them internally or forwards them on, possibly after translation. 

· Acts like  May behave as a User Agent defined in the RFC2543 and subsequent versions, i.e. it may terminate and independently generate SIP transactions.

-
Interaction with Services Platforms for the support of Services

-
On behalf of an originating endpoint (i.e. the originating subscriber/UE)

-
Obtain from a database the Address of the I-CSCF for the network operator serving the destination subscriber from the destination name of the terminating subscriber (e.g. dialled phone number or SIP URL), when the destination subscriber is a customer of a different network operator, and forward the SIP request or response to that I-CSCF.  

-
When the destination name of the terminating subscriber (e.g. dialled phone number or SIP URL), and the destination subscriber is a customer of the same network operator, forward the SIP request or response to an I-CSCF within the operator’s network.

-
Depending on operator policy, forward the SIP request or response to another SIP server located within an ISP domain outside of the IM subsystem.

-
On behalf of a destination endpoint (i.e. the terminating subscriber/UE)

-
Forward the SIP request or response to a P-CSCF for a MT session to a home subscriber within the home network, or for a subscriber roaming within a visited network where the home network operator has chosen not to have an I-CSCF in the path

· Forward the SIP request or response to an I-CSCF for a MT session for a roaming subscriber within a visited network where the home












































