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Packet Multi-Media Services In 3G Mobile Networks.

Introduction.

The standardisation of 3G and the extent that this standardisation covers the services and applications which 3G will support is the subject of considerable debate. As a GSM operator, BT Cellnet has considered the types of services which could be offered using 3G mobile networks. In analysing the needs of customers beyond the year 2000 it has been considered vital that the services supported by 3G are both spectrally efficient and offer an excellent quality of service. In addition, the ability of the network to offer multi-media supplementary services and messaging has shown that the concept of generic bearers and end to end terminal based solutions in 3G is not desirable. For some time the concept of standard service building blocks and a service creation environment where an operator can build new and innovative services rapidly to target new emerging markets, has been central to the thinking of the GSM MoU Association Third Generation Interest Group (3GIG). Such services could then be ‘personalised’ by the user through the Virtual Home Environment, (VHE). 

On the topic of flexibility of services, BT Cellnet believe that there is a need to change media type in call due to changing radio environemnt or due to the needs of the user. This paper focusses on the need to offer the proposed wideband speech service, with strong links into the packet multi-media service.

Use of Wide-Band speech and Audio in 3G Multi-Media.

The use of the term ‘Multi-Media’ is often mistaken to mean Internet (web) browsing. However, for the services described in this paper, multi-media is the use of one or more media during a real time communication with another party of entity.

SMG have said that 3G should have a standardised narrow band (3.1kHz) speech telephony service. This is seen to be developed around the Adaptive-Multi Rate (AMR) speech codec, currently under standardisation in SMG11 and 3GPP SA4. For UMTS this will need a new codec mode control algorithm, but to provide the spectral efficiency required and the robustness to errors it should also have it’s own dedicated channel coding. This then requires a speech bearer in 3G and this is under study in TSG RAN. If this method is more spectrally efficient than carrying the speech on a one or more generic bearers with a pre-defined QoS then this will also be the case for other services, such as wideband real time audio services (speech, audio, music etc) and video. It is likely that customers of 3G systems will have a variety of terminals, some capable only of 3.1kHz telephony speech, others, capable of multi-media and hence could benefit from wideband (7kHz speech) and other audio services. If a customer moves out of coverage of 3G but remains in GPRS coverage then it may be desirable for the multi-media session to revert to narrowband speech from wideband due to bandwidth considerations.

This can be achieved efficiently if the network has knowledge of the multi-media service and can alter the media streams in call. The packet based IP architecture, already used by IP Telephony manufacturers and operators, lends itself readily to this approach.

BT Cellnet wish the packet multi-media service to have the capability of operating in wide-band or narrow band speech. Itb should be possible to alter from on to the other during the call according to the radio resource requirements or the service selected by the user. The speech should be of a 7kHz bandwidth with the GSM wideband service forming a sub-set of the 3G capability, thus allowing limited service continuity between 3G and GSM. The TFO scheme would have to take this into account for wideband calls between GSM and 3G.

Multi-Media Services : Some Service Examples.

Cellnet have carried out studies into the services which might be used by UMTS customers. A video, ‘The Mobile Millennium’, has been produced which illustrates some of these. The scenes shown in this paper have been drawn from that video.

Example 1: A Narrow Band (3.1kHz) telephony speech call is interrupted by an incoming Multi-Media call. Call Waiting using a voice alert, triggered by the Multi-Media CLI, is used to inform the user of the incoming call. Once accepted, the multi-media call is formatted by the network to suit the narrow band voice terminal being used. However, on reaching her desk, the users call is handed over to a multi-media terminal with wide band audio, and full video communications. Simultaneous natural language translation is also used.
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Example 2 : After the first multi-media call, a new session is set up with a colleague on a fishing holiday in a rural area. Real time video telephony is used. However, one user is on a narrow band terminal whilst the originator is on her office multi-media, wideband audio terminal. The network transcodes both audio and video to suit the terminals. In an IP solution the service would use technology based on an H.323 Gateway.

Not shown in this paper but in the video is the use of the Virtual Home Environment (VHE) concept, where the push of a pre-programmed button on the terminal invokes the location service, sending the map and location data of the rural user to the office based multi media terminal. This further emphasises the need for network and terminal interaction in the packet multi-media service.
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Conclusion.

· BT Cellnet believe that, similarly to the narrow band speech service, TSG RAN should study how to offer unequal error protection for the wide band service. SA4 should send a liaison to TSG RAN requesting this additional work.

· The speech transcoder in the network should be capable of handling both narrow and wide band speech. The concept of a multi-media gateway would satisfy this requirement, building on the capabilities of H.323 Gateway technology.

· BT Cellnet believe that the wideband service should be capable of being used in the packet multi-media service and being changed between wide and narrow band in call.

· The Wide band service in 3G should use a speech band width of 7kHz.

· The GSM wideband service should be a sub-set of the 3G service.

· The requirements should be added to the Multi-media and wideband work items in 3GPP SA4.
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