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Introduction

Multi-Call and Multimedia communication will be one of the most important new applications in future 3G mobile systems. However this requires the standardisation of Multicall and multimedia protocols and the specification of 3G relevant parameters, such as bearer services, to support these.

ETSI GSM MoU assumes in that video communications, as already used in the internet, will become the second largest mass service after voice telephony. However video telephony is assumed to be about 10% in 3G networks with voice telephony traffic 5 years after implementation. 

The perceived requirements for Multicall fall into the following categories;

· Simultaneous Voice and Video

· Simultaneous Voice and Fax

As both of these requirements represent two media’s, it would be more appropriate to discuss these requirements as Multimedia not Multicall. “Multicall” is in fact a solution, not a service. The solution HAS to be discussed within the context of the network architecture as a whole.

This document deals with the requirement to support simultaneous Voice and Video services by using H.323 packet based Multimedia standard. 

It discusses several examples for different scenarios by supporting Multicall with multimedia standard H.323 that was specifically designed for packet based data transmission of Voice and Video. These examples show the technical requirements for the 3G network (fixed and wireless parts) and possible constraints of possible configurations. It details the advantages for this application.

It concludes that;

· Standardised MS to Network Multimedia Protocol, namely H.323, is the best approach given the tight standardisation timescales.

· A single Multimedia Stack on the MS is by far the easiest approach, reducing interoperability to a minimum.

· A single Architecture for Multimedia for support of 2G, 2.5G and 3G Support should be sought. One solution is available in this paper.

· Seamless MM handover between 2G, 2.5G and 3G at the User plane is possible.

Video transmission Requirements and Characteristics

With the most modern Video compression techniques, a fast changing video image can be compressed by approx. 10:1. Where the majority of the image is stationary as in video telephony less than 2% of the uncompressed bits need to be sent across the network, relating to a 50:1 to 60:1 compression. This encoding of changes in a video data stream is the essence of MPG ( ISO Motion Picture Experts Group ). The characteristic nature of this data stream would be most suitable to a Variable Bit Rate (VBR) bearer service. Furthermore video applications by there nature are Asymmetrical in transmission, high data volume in one direction with only acknowledgements and synchronisation information in the other. 

If this video data stream were to be applied to a CS bearer, the CS bearer channel would need to allocate a fixed bandwidth to accommodate peak transmission bit rate of the encoding scheme. As variations in bit rate a CS bearer could not effectively accommodate transmission of the video data steam. This would lead to an extremely inefficient use of network resource and burden both Operator and user with a highly cost inefficient video transmission. 

Based on these factors the Video data steam would be most suitably transmitted by H.323 over a Packet bearer service.

Furthermore, for reasons of synchronisation between the Voice and Video transmission of the same call. Both should be transmitted within the same single bearer service.

Application of H.323 Multimedia Call on to Bearer Service

The following diagram in Figure:1 displays the interworking of the H.323 gateway between a fixed wired Video terminal and a Mobile Video terminal handled by the CS domain. The Voice and Video data stream is transmitted over a single CS bearer channel. 
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Figure: 1

The following diagram in Figure: 2 displays the interworking of the H.323 gateway between a fixed wired Video terminal and a Mobil Video handeled by the PS domain . The Voice and Video data stream is transmitted over a single PS bearrer channel ( PDP Context ). 
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Figure: 2 

System Handover between 2G,2.5G and 3G Systems

System handovers between any of the 3 systems by a user of a simultaneous Voice/Video service can be accommodated in a consistent, seamless manner by using H.323 Multimedia data stream.

A User can move between the UMTS and GSM Networks using either CS or PS domains without any change of coding or bearer channel type. The MS capable of both UTRAN and GSM/GPRS class A support requires only a single MM stack ( H.323 ) to allow contiguous communications during the handover phase between 2G, 2.5G and 3G systems. The  UMTS CS bearer service or PS bearer service is able to transfer from/to a GSM TCH or GPRS PDP context of equal characteristics.  
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Figure: 3

Motorola supports a single H.323 multimedia stack in the MS and network architecture , and is thus able to handover between CS and PS domains of 2G, 2.5G and 3G systems.

The MS will be standardised in that way to allow the user to select Multimedia preferences to accommodate changes in network capabilities during handover. The user is able to select the possible preferences to accommodated reduced capabilities. For example:

· The call is terminated if the user will not accept any reduced level of service.

· Graceful selective degragation.  For example, to maintain good voice quality, the Video stream is dropped untuil which time the resource is available.

· Graceful general degradation Accept a reduced Voice and Video coding to accommodate the network capabilities.

Conclusion

Multicall is not required for a simultaneous voice/video Multimedia call. In fact, the current Multicall proposals will introduce many future problems.

It concludes that:

· Standardised MS to Network Multimedia Protocol, namely H.323, is the best approach given the tight standardisation time-scales.

· A single Multimedia Stack on the MS is by far the easiest approach, reducing interoperability to a minimum.

· A single Architecture for Multimedia for support of 2G, 2.5G and 3G Support should be sought. One solution is available in this paper.

Seamless MM handover between 2G, 2.5G and 3G at the User plane is possible.

