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Introduction

When thinking about how it may be possible to introduce CAMEL gsmSSF-like functionality into a serving CSCF (sCSCF) for IP Telephony interworking it is desirable that standards work and implementation work is minimised. One possible approach is to create new/revised specification text and SDLs. However, it is not only CAMEL specifications that are impacted, modelling of Basic Call Handling in 23.018 is also impacted. This means there is a lot of specification work to be done. 

However, there is another expedient approach which should be considered, as described below.

Discussion

In CAMEL, the gsmSSF is designed to model calls and events in the environment of an MSC. Call control signalling to/from a Mobile Station (MS) is defined in TS 24.008. Similarly, call control signalling to/from other (ISDN) switches and MSCs is defined in ISUP specifications. The MSC model is illustrated in Figure 1. 
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Figure 1: MSC Call Control Signalling Model

A key difference between an MSC and a serving CSCF is that a serving CSCF handles SIP call control messages whereas an MSC handles ISUP and TS 24.008 call control messages. 

The Architecture Principles for Release 2000 Specification (TS 23.821) already identifies an MSC Server network entity that mainly comprises of the call control and mobility parts of a GSM/UMTS MSC. In the following text the term 'MSC Emulator' is used to describe the above model. 

It is proposed that an alternative to creating new or revised CAMEL and basic call handling specifications may be possible if a 'Call Control Agent' model is combined with a MSC Emulator in a sCSCF, as illustrated in Figure 2. The Call Control Agent handles call control messages passed between the MSC Emulator (ISUP/TS 24.008) and the IM domain (SIP) - see Service Examples below. The MSC Emulator is similar to and based on an existing MSC/VLR/gsmSSF. It is a subset of MSC Server functionality, i.e. excluding mobility functions and interfaces to the radio network etc. 

This approach assumes that call models and messages can be mapped between SIP and ISUP, and between SIP and TS 24.008. Proposals for such mapping between SIP and ISUP already exists in IETF drafts, [1], [2], and ISUP/SIP interworking is already a requirement in the Release 2000 architecture for the MGCF.  
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Figure 2: SIP to ISUP/24.008 Signalling Call Control Agent Model
If this proposal were seen to be viable and a good expedient route to follow then the only new standardisation required would be to specify the CAMEL Call Control Agent. The Call Control Agent Specification would identify all of the relevant messages and parameters that may occur on the SIP, ISUP and 24.008 interfaces, define how they are handled, and define the mapping of call states between CAMEL modelling and SIP. This specification work would be 3GPP N2 work. 

In addition, Call Control Agent functionality may be extended to provide capabilities so that SIP messages can be handled that do not have obvious equivalents in ISUP/24.008, such as, in cases where a '606 Not Acceptable' SIP message is received, meaning some aspect of the session was not acceptable e.g. media incompatibility. The Call Control Agent may convert this into an ISUP error message for example, as defined in the Call Control Agent specification, or carryout other handling as specified.

An advantage of this proposal is that the specification work is thought to be much less than that needed to create new/revised CAMEL and Basic Call Handling specifications (23.078, 29.078, 23.018, etc). It may be that manufacturers can implement IP Telephony interworking much more rapidly as the bulk of the work will have been done through implementing MSC Server and MGCF functions. Only the CAMEL Call Control Agent is new.

Also, the MSC Emulator and Call Control Agent my result in larger code and/or increased sCSCF processor loading. However, the proposal is for modelling and standardisation purposes, not a description of actual implementation. 

Service Examples

To further explain how a CAMEL service may be implemented using the MSC Emulator and Call Control Agent model I have created two simple example message flow diagrams. These diagrams illustrate SIP, ISUP and TS 24.008 messages for a basic Mobile Terminated IP Telephony call set-up (Figure 3) and a basic Mobile Originated IP Telephony call set-up (Figure 4). CAMEL service control is applied at the MSC Emulator, for example, Pre-Pay service control could be extended to include IP Telephony calls using this approach. 

The message flows have been drawn based on the IETF SIP Telephony Call Flow Examples [2] and the information flows for basic calls illustrated in TS 23.018.

Conclusion & Recommendations

In essence, this proposal is a modelling approach for standardisation purposes. It  is 100% compatible with future changes to MSCs in GSM/UMTS. It is based on the MSC Server and MGCF as defined in TS 23.821. It is thought that this modelling requires significantly reduced standardisation effort.

Delegates are asked to consider the advantages of this modelling compared with the alternative of creating new/revised CAMEL and Basic Call Handling specifications (+ others), and to adopt this proposal if it is seen to be advantageous.
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Figure 3: Example Call Set-up for a Basic Mobile Terminated IP Telephony Call
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Figure 4: Example Call Set-up for a Basic Mobile Originated IP Telephony Call
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