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CAT-IQ — ANOTHER PET IN THE FAMILY?
by Stefan Bramberg, CTO, Ascom Wireless Solutions

Recently a new buzzword in the telecom industry has seen the light

CAT-iqg stands for “Cordless Advanced Telephony internet and quality”.
This standard is a proposal from the DECT Forum supported by ETSI to

C " bring the DECT standard into the IP age.
( A]. The basic change to the existing DECT standard is that the bandwidth of
-

the speech channel is increased. CAT-iq also specifies an adaptive output
power functionality to minimize radio transmission and to improve battery
life. In future releases CAT-iq will come with increased data speed.
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Technically this is done with the introduction of a “long frame” that uses a time slot that is longer than
the current standard, but is using a normally “blind” time window in the DECT handsets. The overall
speech channel capacity could however be somewhat degraded. This means that sound quality can
be enhanced to support audio streaming applications, like web radio and high quality voice.

CAT-iq is intended to be backwards compatible with the existing DECT standard which means that
legacy handsets can still be used but without the enhanced voice quality.

Another important feature with CAT-iq Is that the standard assumes VolP from one subscriber to the
other subscriber, making it possible to optimise the total bandwidth for maximum audio quality and
avoiding costly trans-coding (Un necessary re-coding of voice packages)

The philosophy is to bring the proven DECT radio standard into the IP age with enhanced audio
quality. This fits very well with IP-DECT where already today we are able to bring VolIP to existing
DECT handsets.
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AUDIO QUALITY

Since the beginning of telephony the bandwidth of a speech channel has been restricted to 150-3500
Hz, (DECT 300-3400 Hz) this gives a clear and understandable audio experience and the demand on
the transport infrastructure is moderate. With the enhancement of transmission media and IP
networks, the foundation for increased bandwidth has been introduced over the recent years. This
means that the demand for enhanced audio performance is increasing. The (young) human ear can
recognize 20 ~20000 Hz and we are used to the stereo radio quality (100~15000Hz). For pure speech
a bandwidth of 50~7000 Hz will be perceived as “perfect”.
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Since audio is an analogue waveform and the new transmission media are all digital there is a need
for transformation analogue - digital > analogue. Without going into too much detalil, this procedure
is using encoders and decoders collectively called codecs. These devices take the analogue
waveform, make discrete samples and transform the audio stream into a digital data stream and
convert back to analogue waveform at the receiver.

Since the human ear has a non linear sensitivity and speech is not using a uniform frequency
distribution, the codecs have more or less complicated algorithms to convert the analogue waveform
to digital information. All codecs are however destructive in that sense that the original waveform is
somewhat distorted.

The “distortion” is very much driven by the available data rate, acceptable delay and computer power
that can be used on the digital side; higher data rate, longer delay and increased computer power
gives better quality.

Codecs for CAT-iq are defined in ETSI spec EN 300 175-8 V2.0.1

G726 gives an audio bandwidth of ~3 KHz at 32Kb/s
G722 gives an audio bandwidth of ~7 KHz at 64Kb/s
G729.1 gives an audio bandwidth of ~7 KHz at 32Kb/s

You can test the different codec’s by clicking on the samples below (remember to turn up your PC
sound)
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CAT-IQ WIDEBAND SPEECH
The new standard specifies two levels of enhanced audio quality: 50 - 7000 Hz and 100 — 14500 Hz
For Enterprise mobility the 50-7000 Hz bandwidth is sufficient for delivering high quality speech.

WILL CAT-IQ COME INTO ENTERPRISE CORDLESS PHONES?
Well, there are two strong arguments for that.
e High quality audio, this will be a great enhancement to DECT
¢ No trans-coding, the IP DECT infrastructure can be made in a much more cost effective way.

The key to CAT-iq success will however be driven by consumer applications where new internet
driven features combined with wideband audio can attract domestic users. New offering from GSM/3G
suppliers will also drive the demand for high quality voice.

Enterprise adoption of CAT-iq will follow when volumes in the consumer market has made
components available at reasonable prices.
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