The concept of the CSCF and SIP

1. Introduction

It is imperative that we review and consider the inclusion of access to SIP based servers within the OSA release 2000 architecture.

At present the architecture considers a number of implementation options shown below the SCS, these being HLR, CSE, WGW/WPP and Servers.  The latter points to the fact that many other type of servers may be implemented below the API.  Moving towards an all IP network scenario replacing present day telephony options it is necessary that we capture the ability for the API to converse with SIP type servers.  These servers will be used to access Call Server Control Functions (CSCF) which have the function of controlling and communicating with IP (SIP) based networks.  It may be necessary to analyze the capabilities of the CSCF and where necessary reflect these needs in the API.

The figure below spells out the primary internal functionality of the CSCF and it is these that we need to discuss.
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Figure 1.

As one can see it possible for the CSCF to communicate with Application Servers that may not be OSA based, however these may probably be proprietary based ASPs.   The interface to consider is that on the far left communicating with a SIP based Multi-media Application Entity.  For want of a better description this application entity could be the SIP server below the OSA SCS.

The following section describes the scenarios of roaming users and their access to sunscribed services within the home network

2.0 Support of Roaming Subscribers

The Release 2000 architecture will be based on the principle that the Home network designates service control for a roaming subscriber. 
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Figure 2: Support of a UE via Serving CSCF in Home Network

The serving CSCF can be located either in the Home network (see Figure 2) or in the visited network (see Figure 3). This assignment of the serving CSCF is designated by the Home network during the registration of the UE at the visited network.
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Figure 3: Support of the UE via Serving CSCF in the Visited Network

The R00 standards shall support roaming for IM users between operators.  To achieve roaming a serving CSCF is required. The serving CSCF can be located in the visited network or in the home network.  The decision as to whether the UE is served by a serving CSCF in the home network or a serving CSCF in the visited network is made by the home network.

· When subscribers roam to networks where serving CSCF is not offered, the roamed to (visited) network must support a proxy CSCF.  The proxy CSCF will enable the call control to be passed to the home network based serving CSCF which will provide service control.

· When subscribers roam to networks where a serving CSCF is offered but the home network decides to use a home network based serving CSCF, the roamed to (visited) network must support a proxy CSCF.  The proxy CSCF will enable the call control to be passed to the home network based serving CSCF which will provide service control.

· When subscribers roam to networks where a serving CSCF is offered and the home network decides to use the visited network based serving CSCF solution, the visited network serving CSCF may be used to provide service control to the roamed subscriber.

The visited network may support serving CSCF for inbound roamers. 

The visited network shall support proxy CSCF for inbound roamers. 

If a visited network decides not to offer serving CSCF capability for inbound roamers, then the home network shall provide a serving CSCF  to support IM Roaming.

The home network may provide a serving CSCF for outbound roamers even when a visited network offers the support of a serving CSCF (in this case the visited network provides proxy CSCF).

When users are within their home network, a home network based serving CSCF  provides service control.  If the home operator wishes to use home service control for outbound roamers, then a home network based serving CSCF shall be used for outbound roamers’ service control.

3.0 Assignment of Serving CSCF

The home network shall designate the serving CSCF in the home network or  with the help of the visited network, request a serving CSCF in the visited network. This selection is done on a per subscriber basis at registration time based on consideration of at least  the following factors:

a) The service capabilities and toolkits supported by the visited network and the home network

b) The  subscription profile of the subscriber.

4.0 Functionality of the Call State Control Function (CSCF)

.  

The CSCF consists of two components: the Serving CSCF and the Interrogating CSCF.

The Serving CSCF is used for mobile originated communications and also to support mobile terminated communications, it provides the SPD and AH functionality defined below.  The Serving CSCF supports the signalling interactions with the UE via the Gm interface.  The HSS is updated with the Serving CSCF address and the HSS sends the subscriber data to the Serving CSCF for storage.

The Interrogating CSCF is used for mobile terminated communications and is used to determine how to route mobile terminated calls.  The Interrogating CSCF interrogates the HSS for information to enable the call to be directed to the Serving CSCF.  The Interrogating CSCF provides the ICGW and AH functionality defined below. 

For mobile terminated communications both Serving CSCF and Interrogating CSCF functionality can be involved.  

For mobile originated communications Interrogating CSCF functionality is not required.

Both Serving CSCF and Interrogating CSCF components can be provided in a single CSCF if required.

CSCF functionality:

4.1 ICGW (Incoming call gateway)

· Acts as a first entry point and performs routing of incoming calls,

· Incoming call  service triggering(e.g. call screening/call forwarding unconditional) may need to reside for optimisation purposes,

· Query  Address Handling  (implies administrative dependency with other entities)

· Communicates with HSS

4.2 CCF (Call Control Function) 

· Call set-up/termination and state/event management

· Interact with MRF in order to support multi-party and other services

· Reports call events for billing, auditing, intercept or other purpose

· Receives and process application level registration

· Query  Address Handling  (implies administrative dependency)

· May provide service trigger mechanisms (service capabilities features) towards Application & services network (VHE/OSA)

· May invoke location based services relevant to the serving network

· May check whether the requested outgoing communication is allowed given the current subscription.

4.3 SPD (Serving Profile Database) 

· Interacts with HSS in the home domain to receive profile information for the R00 all-IP network user and  may store them depending on the SLA with the home domain

· Notifies the home domain of initial user’s access (includes e.g. CSCF signalling transport address, user ID etc. needs further study) 

· May cache access related information (e.g.  terminal IP address(es) where the user may be reached etc.)
4.4 AH   (Address Handling)
· Analysis, translation, modification if required, address portability, mapping of alias addresses

· May do temporary address handling for inter-network routing.
5.0 CSCF Selection

It shall be possible for the network to select, based on a UE request, the serving CSCF to be used while registered for multimedia services.  Selection is defined as initial assignment of the serving CSCF at time of registration or reassignment/redirection/diversion of control to another CSCF subsequent to registration.

At registration, the UE is assigned a serving CSCF either in the visited or home network.  How the decision is made as to whether the serving CSCF is in the visited or home network is discussed in Section 9.2.1.

Reasons for CSCF reassignment/redirection/diversion at call initiation/service request may include:

-
for support of emergency services in the visited network;

-
for support of UE requested services that the currently assigned CSCF does not support.

In addition, other reasons for CSCF reassignment/redirection/diversion may include network management needs such as:

-
for purposes of balancing network load among CSCFs;

-
for purposes of fault management and testing management among CSCFs in the network.

6.0 Conclusions

Having considered the Call Server Control Function and its applicability to SIP and having analyzed SIP servers themselves we suggest that the OSA architecture explicitly includes SIP servers as part of the possible proprietary implementations below the SCS as shown below in Figure 4.  We also suggest that the list of capabilities under consideration for release 2000 include SIP as per the text above.
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