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Introduction

At the 3GPP_TSG_SA-WG4(Codec) meeting in Yokosuka, Japan, it was agreed that a document should be produced describing the transcoding scenarios for 3G speech and multi-media services. This document provides Cellnet’s thoughts on this subject and seeks to start the debate and production of the scenarios document.

Transcoder Scenarios

The current working assumption in 3GPP is that the transcoder, for the mandatory speech service, is part of the core network. However, there are other services where transcoding is required, under certain scenarios. The diagram below shows the basic GSM/GPRS network infrastructure. This is taken as the baseline for the TRAU scenarios document.  
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The diagram below illustrates the early 3G network and shows a transcoder, in the form of the Multi-Media Gateway, (MMG), at the gateway between the 3G network and other interconnected networks. Whilst the MMG is not necessarily going to be located in the position shown, an SA2 work item does exist on transcoder location at the border of the network. Hence, in this diagram the border of the 3G network can connect to the PSTN, ISDN, PBN, IP, GSM and other 2G mobile networks (e.g. PDC, PHS, IS-641 etc).
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Cellnet have attempted to break down the transcoding scenarios into the following areas, taking a broad definition of transcoding. It is accepted that video transcoding in real time is not currently common practice, due to the propagation delay induced, but as was stated at the ETSI joint SMG1,4 and 12 Multi-media group, techniques exist in some organisations to allow real time video transcoding with minimal increase in delay. Hence, since 3G system will not be operational immediately, these scenarios have been included.

Speech (3.1kHz):-

1. 3G - 3G : Transcoding should not be an issue for 3G – 3G voice calls as the calls routed within the 3G system should use some 3G form of TFO and a common speech codec, (AMR). Between 3G networks the TFO system should be capable of avoiding the need for trasncoding subject to the need for bridging (see below). However, the use of specific (proprietary or non 3G standard) speech codecs by a given network operator may result in some scenarios where transcoding is needed on 3G to 3G calls.
2. 3G - PSTN/ISDN/PBN : The basic scenario for transcoding is the connection of voice calls from the 3G network to the PSTN/ISDN or private network. Cellnet believes that the to place the transcoder for these calls in the UTRAN makes no sense when designing a new system as the core network should be efficient and hence be capable of routing the voice calls at the low bit rate level. Hence, the transcoder, for speech calls, should be at the gateway to the other licensed network. 
3. 3G - GSM / other 2G Mobile network/Satellite Mobile :  It is assumed that should the 3G network be connected to a GSM network where the mobile in use is an AMR mobile, the TFO scheme will prevent tandeming by using codec negotiation to ensure the 3G mobile uses the four AMR modes in use within the GSM network. Similarly, if the GSM mobile is an EFR mobile, the TFO scheme will negotiate such that the 3G mobile uses the ‘EFR’ mode of AMR, although there may be some issues with Comfort Noise Generation (CNG) between EFR and AMR. It is also assumed that once in the ‘EFR’ mode of AMR, the UTRA bearer capabilities will be adjusted to provide comparable QoS to that received when AMR is available. Similar scenarios exist between the 3G network and other 2G network that have AMR compatible modes, such as the 7.4kbit/s mode in IS-641. However, for connection to GSM where the mobile in use is a Full-Rate mobile will require transcoding from AMR to 64kbit/s to 13kbit/s full-rate. This is also the situation when connecting a 3G mobile to PDC, PHS, DECT, IS-95, Iridium, Globalstar etc.
4. 3G - IP Network: Voice Connections to an IP network will require transcoding, under several scenarios. These call can be classified into calls from 3G to a IP telephony network, where the transport is IP based using G.723.1, G.729 or other codecs or calls to fully IP based networks such as corporate LANS where telephony is provided from the desk top PC via IP telephony 
It is assumed that in the first case the 3G network transcodes to 64kbit/s A-law (or (-law) and the IP networks H.323 gateway then transcodes to the relevant codec. However, if the 3G network has an IP interconnect to the IP telephony network then the 3G transcoder can carry out the change from AMR to the codec used in the IP network. Where the terminals connected to the IP telephony network are PC based, it is possible that the 3G network could down load the AMR codec to the IP telephony network customers terminal (PC or etherphone) using JAVA or a similar technique, allowing end to end AMR based IP telephony.

Another scenario is when a 3G speech terminal (AMR) is connected for some reason to a 3G Video Telephony terminal (H.324 or H.323). Although the video telephony terminal should be capable of operating the speech service, there may be some reasons, such a fast call connect time, that it is easier to hold the speech call to the video service, without video. In this case the transcoder/MMG needs to carry out TFO for speech and change/ strip off the video and data muxing from the H.223 mux protocol.
Video Telephony.

For the video telephony service, the speech scenarios are the same , however for video, other scenarios exist.

1. Speech Media : 3G H.324(3) AMR– H.324 G.723.1/ G.729 / G.728 / G.726 :  This scenario is the same as the 3G to IP network case above, in terms of speech transcoding. This scenario also includes the G.711 used in the standard 2B+D ISDN video phone.

2. Video Media : 3G H.324(3) H.263 – PSTN H.324 H.261 or H.320ISDN :  It is conceivable that a 3G terminal supporting narrow band video telephony (either H.324 or H.323) connected to a video telephony terminal on the PSTN supporting H.261 may require real time video transcoding. The same may be true for connections to H.320 terminals on the ISDN. In addition, it may be desirable to carry out frame format reprocessing (sub-QCIF from CIF) such that the amount of data sent across the UTRA is minimised for capacity and quality reasons. The Transcoder/Gateway would also carry out the conversion from H.324(3) to H.3XX in the other network.

3. Video Media : 3G H.324(3) MPEG to H.261 or 3G H.324(3) MPEG to H.263 :  This scenario is the same as above but involves the added complexity of the MPEG video codec.

Fax / Data :-

It is worthwhile considering that, in the broad definition of transcoding, the support of FAX across the 3G network, either to the screen of a terminal from a PSTN/ISDN/PBN fax machine or from a fax machine on a IP network, may require the use of the T.37 and T.38 standards. This is effectively transcoding for FAX.  Similarly, the conversion of data from modems (V.42, V.42bis, V.32 ) to a 3G data service is a form of transcoding.

Wideband Speech :-

1. 3G Wideband to ISDN G.722 (64, 56, 48) : The wideband coding standard for use in the 3G network is still under study. However, it is unlikely that the ITU-T wideband codec (G.722) will be used for 3G networks due to the excessive bandwidth required for the job. Hence, the transcoder will be required to transcode between the 3G standard and the ITU-T standard.
2. 3G Wideband to GSM Wideband (Should it exist) :  The wideband codec for GSM is currently under study and may be common with the 3G codec. In addition the GSM wideband codec may be form an additional mode or modes to the AMR codec and hence TFO could be used between GSM and the 3G network for wideband calls. However, at this stage the use of transcoding for wideband cannot be ruled out.
Conference bridging issues.
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The picture shown is taken from the Cellnet video ‘Mobile Millennium’, set in the year 2007. The scene shows a video telephony conference call. This functionality, an MCU, can form part of the transcoder/gateway function since codec transcoding for video and speech may be required and, unless a parametric bridge is developed, transcoding to A-law (or (-law) is needed for the bridging of the speech.

Media Conversion :- Again, using the broad definition of transcoding, the use of Speech To Text (STT) and Text To Speech (TTS) technology for media conversion services such as e-mail reading and voice response to e-mail, and even voice activation services where voice is converted to a command that the network can act upon all require transcoding

Handover : 

[image: image4.wmf]
The pictures shown both come from the ‘Mobile Millennium’ video and show a seen where a call is handed over from a narrow band speech session to a full multi-media desk based terminal. From a transcoder perspective, the call has come from a MM terminal and is probably using wideband speech. The narrow band terminal receives narrow band speech and hence a transcoding function has been applied. Once handed over the speech transcoding is lost, implying some TFO functionality but in addition a the video shows a real time language translation running as an overlay, for both narrow band and wide band speech. Other handover scenarios exist where calls on handover are dropped from H.324 to speech for reasons of limited service capability in the network or drop back to GSM.

Conclusion

Cellnet believes that transcoding is needed for both narrow band and wideband speech. The transcoder applies to multi-media services as well and as such is a multi-media gateway (MMG). It combines many functions and requires interaction with the TFO system and with the services for media conversion and drop and insert systems.






























































































