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1. Introduction

In the paper “Functional Distribution Scenarios For UE-Split (Existing Services)” (T2-010711) a modelling approach to the functional distribution in UE-split scenarios for existing services was presented. This paper builds on that approach to discuss the modelling of the IP Multimedia Subsystem (IMS) services introduced in release 5.

2. Discussion

There are two main ways that IMS services can be considered:

1. They can be considered as a service fully integrated in to the UMTS system – like the circuit speech teleservice.

2. They can be considered as an application built on IP using the capabilities of the PS-domain IP bearer.

We have shown that in the first case the existing approach is to terminate the service in the MT. The TE may access parts of the service by using an appropriate intermediate protocol. This corresponds the three “Telephony” scenarios shown in the previous paper. 

The approach of terminating services in the MT is the only viable approach in certain circumstances. These include:

I. If the TE is not capable of terminating the service itself. This could occur if the service complexity or its performance requirements are too great for the TE.

II. If the technical design integrates the service-layer with lower-layers in a way that is hard to untangle

III. If the service software can access UMTS system components at a level where no policing is possible. Therefore a poor implementation may cause major problems for the system or other users.

In some cases these constraints are applicable to IMS. If the TE is a simple headset then we would not expect the headset to implement the SIP protocol or perform the transcoding . Therefore some models similar to the existing “Telephony” scenarios will apply to IMS. Refer to section 4.

In other cases the constraints shown above are not applicable to IMS. The ever increasing power and multimedia capabilities on all types of computing device mean we can assume that some TEs will be technically able to implement the IMS service client. The layered approach to the IMS design offers the opportunity to avoid the problems described in bullets II and III.

If the constraints requiring the service to be terminated in the MT are removed then should we consider terminating the service in the TE instead? This corresponds to the view of IMS as an application built on IP. The “Packet Data” scenarios from the previous paper provide a basis for elaboration.

The following points need to be considered:

· Service velocity: Terminating the service in the MT limits the capabilities supported to those the MT can offer. Modifying the service in any significant way implies changing the MT (normally requiring at least new firmware, and usually new hardware). In the case of GSM Telephony this was not a major problem. The service was fairly static and well defined. No rapid evolution was required, and the prevailing technology didn’t permit this flexibility anyway. However for multimedia services the UMTS network will be competing with providers offering rapidly evolving services using software-based clients. New features can quickly be added and new clients distributed via the Internet. Support on MTs has been the gating factor for almost every new GSM feature. We should try and avoid this problem in UMTS.

· User equipment cost: If the TE is going to take full advantage of the service it needs a stateful-call model and a very rich protocol towards the MT. If the service is terminated in the MT there is significant duplication of capabilities increasing system cost. If the MT does not have to implement these service layers it can be simpler and cheaper. 

· Exploitation of TE resources: The system should enable the full capabilities of the TE to be exploited. This includes aspects such as display size, stereo sound, input devices and so on. These capabilities can only be exploited with certainty if the TE has the main responsibility for coding and controlling media.

For advanced TEs the strategic direction is to allow the TE the maximum control of services. This is provided when the TE implements the service client. The amazing service variety and innovation on the Internet is entirely due to this model. The scenarios shown in section 5 should be the main approach to support advanced TEs in IMS.

3. Functional Elements

In IMS the following Functional Elements are identified:

3.1 Session Management and  Mobility Management (SM &MM)

This is the manager of the PS-domain sessions as described in the previous paper. It does not include the SIP client.

3.2 Session Management Client (SMC)

The Session Management Client is a client that interfaces to the SM&MM to provide service. The protocol between the SMC and the SM&MM is an intermediate protocol that allows the SMC to signal its session setup and release requirements. This is a peer to the SM&MM and does not include SIP

3.3 SIP Client (SC)

The SIP-client terminates IMS signalling  in the user equipment. It is responsible for all the control signalling between the user equipment and the elements of the IMS domain in the network.

3.4 IP Adaptation Function (IPAF)

The IPAF is a U-plane function that does the high-level mapping of IP data in to the UMTS bearer.

3.5 IP Data Termination (IPDT)

The IP Data Termination is the end-point in the user-equipment for the IP bearer service provided by the PS-domain. Note that the IPDT is not intended to be part of the IMS. Rather it represents other IP applications that may exist.

3.6 IMS Media Coding (IMC)

The IMS media coding is similar to the codec in the Telephony service. It converts media formats to those used for IMS. The IMC may support many types of media including speech and video.

3.7 Multimedia Transducers

The multimedia transducers convert between the physical works and electronic representation of multimedia content. They include microphones, speakers, displays etc. 

3.8 Radio Resource Layers (RR)

As for telephony.

4. Scenarios with the SIP Client and Media Coding in the MT

This section shows scenarios with the SIP client in the MT. In line with the introduction these scenarios are primarily of interest in cases where the TE is not capable of supporting the full IMS service. At this time we have only positively identified one case which meets this model. This is the case of a simple headset attached to the MT.

Support for PCs and PDAs with limited multimedia capabilities may also conform to this model. This is for further study.

4.1 IMS Scenario 1 – Headsets

This scenario shows a simple headset plugged in to the MT. The headset may be wired or wireless. It is assumed that the headset only supports audio media. Therefore the transducers are in fact split between the MT and the TE.

Note that on these diagrams the connections show the flow of content (for C-plane entitles “content” is the signalling they use to interact towards the network). Therefore all the internal control relationships are not fully shown. For example the SM&MM obviously interacts with the IPAF and the SIP Client, but this is not shown by any line.
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IMS Scenario 1 – Support for Headsets

5. Scenarios with the SIP Client and Media Coding in the TE

This section shows scenarios with the SIP client and the media coding in the TE. This is the preferred solution for a TE capable of supporting these functions. So far only one case is identified.

5.1 IMS Scenario 2 – Multimedia TE

This scenario shows a multimedia TE using the IMS services. It builds on the model shown for packet data services shown in the previous paper. One implication of this is that once the model for packet-data is enabled then technically it will become possible to construct multimedia services on that basis.

Note that the IPDT is shown dotted as this is an optional item outside the scope of IMS.
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IMS Scenario 2 – Support for Multimedia TEs

6. Conclusion

This paper discusses functional distributions for support of IMS in UE-split scenarios. The applicability of terminating the IMS service in the TE vs the MT is discussed. The advantages of terminating the service in the TE for suitable TEs are explained. Two scenarios are identified which should be supported in release 5.

It is proposed that relevant text from sections 2-5 of this document is included in the draft technical report.

























