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A telecommunication transmitter (TU) for a multi-carrier 
transmission system of the Digital Subscriber Line [DSL] 
type and Which includes a coding circuit (MMC) able to 
generate “symbols” derived from carriers (Cl—Cn) modu 
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375/295 9 /93_01. 370/431 435; 439’ a high voltage but loW ef?ciency (LL) and a loWer voltage 
’ ’ ’ ’ but higher performance (LH) line ampli?er. The higher 

(56) References Cited performance, and thus less poWer consuming, ampli?er 
(LH) is used When idle data are received at the input (IN). 

US. PATENT DOCUMENTS In a variant, there is only one line ampli?er of Which the 

5 479 447 * 12/1995 Chow et al 375/260 quiescent current is controlled as a function of the data 
576107945 3/1997 Gregg et all """"""""" 375/260 traf?c. In another variant, the number of carriers used by the 
5:790:550 * 8/1998 Peeters ............................... .. 370/480 Coding Circuit (MMC) is a function of the mean Iraf?c of 

effective data received. 
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1 

MULTI-CARRIER TELECOMMUNICATION 
SYSTEM WITH POWER ADAPTATION 

MEANS 

In addition to claiming priority under 35 USC § 119(a) 
from EPO application 97401210.6 ?led Jun. 2, 1997, this 
application also claims the bene?t under 35 USC § 119(e) of 
US. Provisional Application No. 60/052,140, ?led on Jul. 
10, 1997. 

TECHNICAL FIELD 

The present invention relates to a telecommunication 
transmitter for a multi-carrier transmission system, said 
transmitter including coding means coupled betWeen a trans 
mitter input and a transmitter output and able to modulate a 
plurality of carriers With data received at said transmitter 
input and to derive therefrom symbols Which are transmitted 
toWards said transmitter output. 

BACKGROUND OF THE INVENTION 

A multi-carrier transmission system including such a 
telecommunication transmitter is already knoWn in the art 
and is for instance a Digital Subscriber Line [DSL] Trans 
ceiver Unit [TU] as de?ned in international standards such 
as, for instance, the Asymmetrical Digital Subscriber Line 
[ADSL] standard. This standard is the “ANSI TI.413— 
American National Standard for Telecommunications— 
NetWork and Customer Installation Interfaces— 
Asymmetric Digital Subscriber Line (ADSL) Metallic 
Interface” of the American National Standards Institute 
[ANSI], NeW York—1995. The digital data received at the 
input of such a known transmitter is grouped into frames 
comprising a predetermined number of bits and Wherefore 
the coding means generates corresponding symbols Which 
are transmitted to a telecommunication line connected to the 
transmitter output. Since the voltage of each symbol may 
have different peak values, the signal voltage transmitted on 
the telecommunication line may vary Within a relatively 
large range. As a consequence, the poWer dissipated in the 
telecommunication transmitter is relatively high because it 
has to support a large value of signal voltage to avoid, or at 
least minimiZe, occasional clipping. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a tele 
communication transmitter of the above knoWn type but 
Whereof the poWer dissipation is dramatically reduced. 

According to the invention, this object is achieved due to 
the fact that said telecommunication transmitter further 
includes carrier selection means adapted to apply said car 
riers to said coding means, and data traf?c detection means 
adapted to detect if idle data are received at said transmitter 
input and, if idle data are detected, to control said carrier 
selection means to apply a predetermined reduced set of said 
carriers to said coding means. 

In this Way, When idle data are received at the transmitter 
input, the symbols generated by the coding means are 
merely derived from a feW carriers instead of from all the 
carriers as it is the case When effective data are applied to the 
transmitter input. The poWer on the line is thereby dramati 
cally reduced, as Well as the relatively high poWer dissipated 
in the coding means and thus in the telecommunication 
transmitter. 

Since the symbols, Which are generated When idle data are 
received at the transmitter input, contain only a feW carriers, 
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2 
the poWer dissipated in the transmitter is reduced. In other 
Words, if the number of carriers drops, the dissipated poWer 
is reduced accordingly. 

Another characteristic feature of the present invention is 
that said predetermined reduced set of carriers comprises 
only one carrier that is applied to said coding means. 

For frequency synchroniZation purposes, the only one 
remaining symbol transmitted on the line can be chosen to 
be derived from a so-called “pilot tone”. The transmission 
system remains thus ef?cient in that it alloWs a fast restart 
oWing to the fact that the synchroniZation on the telecom 
munication line is maintained, While the poWer dissipated is 
dramatically reduced With respect to that of the knoWn 
system. 

In a preferred embodiment, the present invention is fur 
ther characteriZed in that said telecommunication transmitter 
further includes data selection means adapted to apply said 
data to said coding means, and in that said data traf?c 
detection means is further adapted, if idle data are detected, 
to control said data selection means to discard the idle data 
received at said transmitter input. 
As idle data may, in some circumstances, be dummy data, 

the latter could be used by the coding means to modulate the 
feW or single carrier(s) from Which symbols could then be 
derived and transmitted on the telecommunication line. 
HoWever, oWing to the present invention such dummy data 
Would be discarded and the single carrier Will remain 
un-modulated. As a result, the poWer dissipation is then 
minimal. 

It should be noted that the sWitching betWeen symbols 
derived from effective data and symbols derived from idle 
data, and vice-versa, can be fast Whereby the poWer savings 
can be improved. 

Preferably, said telecommunication transmitter operates 
according to a predetermined mapping and modulating 
protocol de?ned by a digital subscriber line [DSL] standard 
such as the Asymmetrical Digital Subscriber Line [ADSL] 
standard, and said symbols derived from said data are 
Discrete Multi-Tone [DMT] symbols. 

It is obvious for a person skilled in the art that the above 
multi-carrier transmission technique is not limited to ADSL 
applications using DMT symbols, but can for instance also 
be used in High speed Digital Subscriber Line [HDSL] 
applications, in Very high speed Digital Subscriber Line 
[VDSL] applications, in Symmetrical Digital Subscriber 
Line [SDSL] applications as Well as in relation With 
Orthogonal Frequency Division Multiplexing [OFDM] and/ 
or Discrete Wavelet Multi Tone [DWMT] applications. The 
latter are also multi-carrier transmission techniques differing 
from ADSL in that, for instance for DWMT, the Fourier and 
inverse-Fourier transformers used therein are replaced by 
?lterbanks, Wavelets transformers and/or Discrete Cosine 
Transformers [DCT]. 

Also another characteristic feature of the present inven 
tion is that said coding means is adapted to count the number 
of symbols transmitted toWards said transmitter output and 
to transmit at least one synchroniZation symbol after each 
group of N symbols, said synchroniZation symbol being 
derived from a frame of synchroniZation signals received at 
said data selection means, and that said N symbols and said 
one synchroniZation symbol form together a super-frame. 

In case of idle data, and as already mentioned, the 
frequency synchroniZation betWeen the transmitter and a 
receiver at the other end of the telecommunication line is 
maintained oWing to the presence of the pilot tone. By 
sending one synchroniZation symbol for every N symbols, 
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