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(7) ABSTRACT

A method of utilizing a bidirectional amplifier in a cable
hybrid fiber and coax (HFC) and a cable modem utilizing an
upstream signal. The invention provides an upstream pilot
signal from the cable modem and automatically controls the
gain of the signal so that the headend receives a constant
level upstream pilot signal from each terminal. A cable
modem for bidirectional services in the HFC network has a
saw filter, a mixer & AGC, a LPF, a tuner, a gain controller,
a downstream demodulator, an upstream modulator, a media
access controller (MAC), a CPU, a programmable attenua-
tor, a pilot signal generator and a switch connecting the tuner
and the pilot signal generator under the control of the CPU.
A bidirectional trunk amplifier for bidirectional services in
the HFC network, has a directional filter (DF) which sepa-
rates the upstream signals from the downstream signals, a
pad, having characteristics approximately equivalent to the
frequency characteristics of the coaxial cable, for compen-
sating the attenuated value of the coaxial cable and matching
the input level, an equalizer for compensating the frequency
deviation occurring in the line, an amplifier for amplifying
the input signal to a desired level, and a level controller for
controlling the slope and the automatic gain.

202

201
200
f'J
SAV FILTER WIXER/AGC
204
203
J:J_‘ ~
GAIN
«——> TOER CONTROLLER
COAXIAL CABLE
907
PROGRAMMABLE
ATTENUATOR

206
205 Z
DOWNSTREAM ¢ :‘ggg&
TOR
DE%%?ELAI?I) »| CONTROLLER
“«—>
208 209
fJ A
UPSTREAM -
VODULATOR |e—
(QAM/QPSK)




Apr. 3,2003 Sheet 1 of 7 US 2003/0066088 A1

Patent Application Publication

lll.llll‘l.lll

14171V

—— s — S

A1 11NV

TYNOILO3YIa1d TYNOILOHIIAIY

LINA

471dv0 TVIXV0D

llll.llll.l

— om—
— e G el —— G S S wte—y  S——

TIOALEN g Y
Y110 RYEAISN
\
HYFALSNAOC
—
LHDIT
= 7

101 oot

[ D



US 2003/0066088 A1

Apr. 3,2003 Sheet 2 of 7

Patent Application Publication

N ——» OLYTNAON [ 2 qqvipivao0ud
NYRILSN S
\L
mom\ 1 802 202
«—>
SSEA0Y SoIvIaonaa 1 xivo L e—
VI | JYRISNAO 1
e ~ 1 &.NL c0Z
902 502
) \ 4
©'95e 79 ¢ N || 447 le— 09V/4EKIN T|\| YAITId AYS
= - ~
202 102 002
7 O



US 2003/0066088 A1

Apr. 3,2003 Sheet 3 of 7

Patent Application Publication

CLARSH

A
ANV AONENDR HYZIISdN
Qe AONENDRI
ZHI098 HVAISNAOC ZHI7S
ZHiiZY ZHHS
\ 4
g YTILSNAOC
WIS 1011d
ZHNGS TSV
¢ "'DI4



Apr. 3,2003 Sheet 4 of 7 US 2003/0066088 A1

Patent Application Publication

TYNDIS WYHAISAN FHL NO JDV EHL ONIWOLYHEd
SYATAITINY TYNOILOHIIAIE

A1 TN JHI4I'TdNV
TYNOILORIIAIE TYNOILOAYIAId

LIN
HIOMLAN

TWOILdO

RyaydLSdi

RYZILSNAOT

——

(

(N4 avaH

~
00¥

v "OId



US 2003/0066088 A1

Apr. 3,2003 Sheet 5 of 7

Patent Application Publication

e T T T T T T T ll_
| YITIONINOD TAAHT 605 |
| \ _
~ YITIOYINOD _
vom“ DSYBOOY _
|
105 1508 905 205 805
- P = = ,%E:% “
|
avd .._%NQ:S Lol AT A1 TIHY _ NIV ¥ 8d0TS P ¥aTAITARY [ uno1 1oRi1d "
~ r~ _ k
7205 g mmmmmmm T T T TTTTT L
| T juald
11 " TYNOIIORIIA yard[ 1
o ézo:omaw@ 0
i __ 005
|| 9810118 L Myararany [ 2d0Ts [ NIvD e d814TIdNY [ Az TVRE e avd
| | TYNOLLOZIA : |
| gic 05 908 G0S _ £05 205 105
" ATIONINOD _
| 0SBV “
| ~ |
| 605 NATIOSINGD TBAET
||||||||||| ~
gm ¢ Ol



US 2003/0066088 A1

Apr. 3,2003 Sheet 6 of 7

Patent Application Publication

| TOLYIINE THOIS il we
_ g 19 619 219 X |
19 y |
019 Y Y “ = %:m, |
— | Faa |
[ | SOLYTTIOS0 fe ¥aIdIL TR (| SFTIOUINOOLe ] pymntmid (& ddd _
_ TAATT )
T 1qvd _
T Y T T O
Nv N
1
_ ] HOLIAS
(YSdB/WYD) .19
R 5l JOLVINGON mm%%z«w%w | |
e YTIISN
= =
309 109
YA TI0UINOD [— (WYO-N) a1V TVIXVOD
SSEOOV JOLVINGoNad %ﬂ%%%oo ) gL e—
wiam e VIS0 _
~ = = -
909 g09 709 €09
] le—] oovmuEKIN [e—] NALTLS AVS
= - = .
200 109 009 9 "DId



US 2003/0066088 A1

Apr. 3,2003 Sheet 7 of 7

Patent Application Publication

ANVE AONANDIMS A

WVAILSdN

HYRIISdN
ANYE AONENOTIY
ZHK098 HYRILSNHOC ZHIDS
ZHNZF ZHNG
TYNOIS 10711d !
RYRILSN
INVTILSNAOJ

TYNDIS 107Id
ZHWST 1S

L DOId



US 2003/0066088 Al

BIDIRECTIONAL TRUNK AMPLIFIER AND
CABLE MODEM FOR CABLE HYBRID FIBER
AND COAX NETWORK WHICH UTILIZES AN

UPSTREAM PILOT SIGNAL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention is related to an HFC (Hybrid
Fiber and Coax) network and cable modem. More specifi-
cally, the present invention relates to a bidirectional ampli-
fier, utilizing a pilot signal to detect signal levels, for the
purpose of stabilizing signal transmission.

[0003] 2. Description of the Related Art

[0004] FIG. 1 shows a general HFC network, which
comprises a headend (100), that is, a transceiver, for trans-
mitting signals to the transmission lines, and, in the case of
a bidirectional system, receiving signals from the transmis-
sion lines; optic fibers, for transmitting optic signals to the
ONU (Optical Network Unit); an ONU (101), for converting
the optic signals, which are inputted from the headend
through the optic fibers, into electrical signals; amplifiers
(102) for amplifying the signals to a specified level; and an
end-user terminal, for use by a user in conjunction with a
cable modem.

[0005] In the prior art HFC network, when downstream
signals are transmitted from the headend to the ONU, pilot
signals having a frequency of 451.25 MHz are generated,
and by using these signals, level changes which occur due to
the length of cables can be reduced.

[0006] The headend usually utilizes the frequency band
between 50~860 MHz when downstreaming the signals,
though there are some differences among national standards.

[0007] The HFC network utilizes a plurality of interme-
diate amplifiers. However, the longer the distance over
which the signals are transmitted, the greater the signal level
varies during transmission. Therefore, the amplifiers (102)
are utilized between the HFC network and the end-user
terminals; the amplifiers (102) are capable of performing
Automatic Gain Control (AGC).

[0008] Referring to FIG. 2, the prior art cable modem
comprises a saw filter (200), a mixer & AGC (201), a LPF
(Low Pass Filter) (202), a tuner (203), a gain controller
(204), a downstream demodulator (205), a MAC (Media
Access Controller) (206), a programmable attenuator (207),
an upstream modulator (208), and a CPU.

[0009] The tuner (203) down-converts the upconverted
downstream signals into IF (Intermediate Frequency) sig-
nals having constant frequency by utilizing RF (Radio
Frequency) signals. In the North American specification,
random RF signals having an input range of about 54~860
MHz are converted into IF signals having a single range of
43.75 MHz.

[0010] The gain controller (204) controls the level of the
input signals so that the level of the input signals is kept
constant.

[0011] The downstream demodulator (205) recovers the
base band signals to the pre-modulated digital signals by
demodulating the modulated signals.

[0012] The MAC (206), in relation to a media access,
divides the demodulated signals into controlling signals and
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data signals, or transmits the data to the ethernet transceiver
under the control of the CPU.

[0013] The upstream modulator (208) modulates the sig-
nals to be transmitted to the headend.

[0014] The mixer & AGC (201) converts the IF signals in
the range of 43.75 MHz into the base band of 6 MHz, and
controls the gain.

[0015] The LPF (202) passes only the low band (6 MHz)
signals and removes the high band signals, among the
signals generated from the mixer.

[0016] The CPU (209) controls the overall operation of the
modem.

[0017] The programmable attenuator (207) controls the
level of the modulated signals.

[0018] FIG. 3 shows the frequency band of the pilot signal
of the downstream line of the prior art network. The pilot
signal of 451.25 MHz is generally utilized so as to detect the
level of the downstream signals. If necessary, another pilot
signal of 73 MHz is utilized so as to reduce the changes of
the low or high range.

[0019] Therefore, the prior art only performs one direc-
tional level control, that is, the prior art considers only the
level changes of the downstream signals.

[0020] To minimize the level changes, the gain of the
intermediate amplifiers are automatically controlled by uti-
lizing the downstream pilot signal so that the output level
from the amplifiers may be kept constant. Therefore, a
constant signal level may be maintained in the end-user
terminal. But, in the case of bidirectional service in the HFC
network, not only the downstream but also the upstream
signals are important. Currently, bidirectional services do
not use a pilot signal to stabilize upstream transmission.

[0021] Because of the importance of the upstream signal,
a constant signal level must be provided, in accordance with
each of the national specifications. Furthermore, because the
upstream signals are affected by conditions such as Ingress
noise, stricter control is required.

SUMMARY OF THE INVENTION

[0022] Tt is an object of the present invention to provide
bidirectional trunk amplifiers and a cable modem for HFC
network utilizing an upstream pilot signal.

[0023] 1t is another object of the present invention to
provide the upstream pilot signal by the cable modem and to
automatically control the gain of the signal so that the
headend receives a constant level upstream pilot signal from
each terminal.

[0024] A cable modem for bidirectional services in the
HFC network comprises a tuner for down-converting the
up-converted downstream signals into IF (Intermediate Fre-
quency) signals having constant frequency by utilizing RF
(Radio Frequency) signals; a saw filter for filtering a speci-
fied band frequency received from the tuner; a mixer& AGC
(Automatic Gain Controller) for converting the filtered IF
signals into the base band signals, and controlling the gain;
a LPF (Low Pass Filter) for passing only the low band
signals and removing the high band signals among the
signals generated from the mixer; a gain controller for
controlling the level of the signals received from the
mixer&AGC so that the signal level is kept constant; a
downstream demodulator for recovering the base band sig-
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nals from the LPF into the pre-modulated digital signals by
demodulating the modulated signals; a MAC (Media Access
Controller) for dividing the demodulated signals into control
signals and data signals or transmitting the data to the
transceiver under the control of the CPU; an upstream
modulator for modulating the signals received from the
MAC to be transmitted to the headend; a programmable
attenuator for controlling the level of the modulated signals;
a CPU (Central Processing Unit) for controlling the entire
modem; a pilot signal generator for generating the pilot
signal; and a switch connecting the tuner and the pilot signal
generator under the control of the CPU.

[0025] The pilot signal generator comprises an oscillator
which generates a radio frequency upstream pilot signal, a
multiplier which multiplies the radio frequency upstream
pilot signal to a desired frequency and outputs a multiplied
upstream pilot signal, an AGC (automatic gain control)
which outputs a level control signal, a level controller which
controls the level of the multiplied upstream pilot signal in
accordance with the level control signal to maintain the
multiplied upstream pilot signal at a constant level, a radio
frequency amplifier which amplifies the level controlled
multiplied upstream pilot signal and outputs an amplified
upstream pilot signal, and a BPF (band pass filter) which
receives the output of the radio frequency amplifier and
passes only the amplified upstream pilot signal.

[0026] The pilot signal generator is included in one of a
plurality of terminals in the last cell of the tree structure. The
pilot generator is generally turned off so as not to interfere
with the signals. When the pilot signal is needed, the
headend requests the pilot generator to generate the pilot
signal The radio frequency amplifier performs the automatic
gain control by utilizing the signal of the pilot generator. The
pilot signal generator generates a constant pilot signal. The
signal received by the headend always has a constant level.

[0027] A bidirectional trunk amplifier for bidirectional
services in the HFC network comprises a directional filter
(DF) for separating the upstream signal and the downstream
signal; a pad, having characteristics similar to the frequency
characteristics of the coaxial cable, for compensating the
attenuated value of the coaxial cable and matching the input
level; an equalizer for compensating the frequency deviation
caused by the line; an amplifier for amplifying the input
signal to a desired level; and a level controller for controlling
the slope and the automatic gain.

[0028] The bidirectional trunk amplifier performs the
AGC so as to provide a stable upstream signal. The level
controller comprises a gain block for controlling the gain
signal; a slope block for controlling the slope signal; an
amplifier for amplifying the gain-controlled signal and the
slope-controlled signal; a directional splitter for separating
said signals into main and sub signals; and an Automatic
Gain Controller and Automatic Slope Controller
(AGC&ASC) for controlling the gain block and the slope
block.

[0029] The amplifier may be applied to trunk amplifiers
and to each of the bidirectional amplifiers. The upstream
pilot signals are used to stabilize the upstream transmission
line. The upstream bidirectional amplifier is automatically
gain controlled. The cable modem provides a constant pilot
signal. The upstream pilot signal is selected from the
upstream frequency band in order to provide a constant level
of the signal to the terminal. The cable modem generates a
pilot signal only if the headend requires it.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a schematic diagram illustrating a prior
art HFC network;

[0031] FIG. 2 is a schematic diagram illustrating a prior
art cable modem;

[0032] FIG. 3 is a frequency diagram illustrating the pilot
signal for the downstream lines according to the prior art;

[0033] FIG. 4 is a schematic diagram of an HFC network
according to the present invention;

[0034] FIG. 5 is a schematic diagram of a bidirectional
trunk amplifier capable of automatically controlling the gain
in regard to the upstream signal according to the present
invention;

[0035] FIG. 6 is a schematic diagram of the cable modem
according to the present invention; and

[0036] FIG. 7 is a frequency diagram for the upstream
pilot signal selected from the upstream frequency band
according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0037] Referring to FIG. 4, at least one of the bidirectional
amplifiers (402), capable of automatic gain controlling in
regard to the upstream and downstream pilot signal, is
installed in the HFC network. To provide a stable upstream
signal, an automatic gain control is performed by utilizing
the existing bidirectional amplifiers (402), and therefore the
headend (400) always receives a constant level signal.

[0038] 1In the HFC network, because the distance between
the ONU (401) and the end-user terminal (403) is suffi-
ciently great, the amplifiers are utilized so as to continuously
provide adequate signals to the end-user terminal. The
longer the lines are, the more amplifiers are needed, because
line loss increases with the length of the lines.

[0039] Therefore, to maintain a stable signal, the AGC is
applied not only to the downstream lines, but also to the
upstream lines by utilizing an apparatus such as a bidirec-
tional trunk amplifier shown in FIG. 5§, resulting in the
stabilization of the upstream lines.

[0040] The Directional Filter (DF) (500) scparates the
downstream and upstream signals. The pad (501) is an
attenuator having characteristics approximately equal to the
frequency characteristics of the coaxial cable, and compen-
sates for the attenuation of the coaxial cable.

[0041] The equalizer (502) compensates the frequency
deviation occurring in the lines.

[0042] The amplifier (503) amplifies the compensated
signals to a constant level.

[0043] The level controller (504) adjusts the slope and
performs the AGC&ASC in regard to the amplified signals.

[0044] 1In FIG. 5, the upper part of the drawing shows the
process for downstream signals, and the lower part shows
the process for upstream signals.

[0045] This circuit may be applied not only to a trunk
amplifier but also to any of the bidirectional amplifiers.

[0046] Referring to FIG. 6, an upstream pilot signal
generator (601) is installed in the existing cable modem. The
CPU (609) controls the output from the upstream pilot signal
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generator and the cable modem. The pilot signal generator
(610), which may cause interference with the signals, is
turned off. Because the pilot signal may cause noise to be
generated, the pilot signal is not always needed. Therefore,
the cable modem generates the pilot signal only if the
headend (400) requests it. After the headend generates the
pilot signal, the amplifiers (402) perform an AGC with
respect to the downstream and upstream pilot signals by
utilizing the signals of the signal generator.

[0047] However, the pilot signal generators do not need to
be installed in all of the end-user terminals. If a pilot signal
generator can generate a pilot signal from the last cell of the
tree structure, the amplifier of the end group can control the
gain.

[0048] When the headend requests a pilot signal, pilot
signal generator (610) generates upstream pilot signals in the
following manner. The oscillator (615) outputs a signal
having a constant frequency, which is multiplied to a desired
frequency by the multiplier (614). The level controller (613)
controls the level of the upstream frequency according to the
signal received from the AGC (616). The radio frequency
amplifier (612) amplifies the signal output from the level
controller (613), and the BPF (611) filters the signals so as
to pass only the upstream pilot signal. When oscillator (615)
is deactivated, switch (617) does not apply the upstream
pilot signal to the tuner (603). But when the oscillator is not
deactivated, the upstream pilot signal is transmitted through
the switch (617) to the tuner. The above process is controlled
by the CPU (609).

[0049] The upstream and downstream frequency band
range is illustrated in FIG. 7. A desired upstream pilot signal
is obtained between 5~42 MHz, which is a relatively low
band range, according to the preferred specification.

[0050] While only certain embodiments of the invention
have been specifically described herein, it will be apparent
to one of ordinary skill in the art that numerous modifica-
tions may be made thereto without departing from the spirit
and scope of the invention.

What is claimed is:
1. A cable modem for bidirectional services in an HFC
(Hybrid Fiber and Coax) network, comprising:

a central processing unit (CPU);

a tuner for downconverting upconverted downstream sig-
nals into IF (Intermediate Frequency) signals having
constant frequency, by utilizing RF (Radio Frequency)
signals;

a saw filter for filtering a specified band frequency of the
IF signals received from the tuner;

a mixer and AGC (Automatic Gain Controller) for con-
verting the filtered IF signals into base band signals and
for outputting a gain control signal;

a LPF (Low Pass Filter) for passing only low band signals
and removing high band signals from the signals gen-
erated by the mixer and AGC;

a gain controller for controlling the level of the signals
received from the mixer and AGC so that the level of
the signals output by the mixer and AGC is constant;

a downstream demodulator for recovering and converting
the base band signals from the LPF into pre-modulated
digital signals by demodulating the modulated signals;
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a MAC (Media Access Controller) for dividing the
demodulated signals into control signals and data sig-
nals and for transmitting upstream data signals to the
transceiver under the control of the CPU;

an upstream modulator for modulating the upstream data
signals received from the MAC to be transmitted to the
headend,

a programmable attenuator for controlling the level of the
modulated upstream signals;

a pilot signal generator for generating a pilot signal; and

a switch for connecting said tuner and said pilot signal
generator under the control of the CPU.
2. The apparatus as set forth in claim 1, wherein said pilot
signal generator comprises:

an oscillator which generates a radio frequency upstream
pilot signal;

a multiplier which multiplies the radio frequency
upstream pilot signal to a desired frequency and outputs
a multiplied upstream pilot signal;

an AGC (automatic gain control) which outputs a level
control signal;

a level controller which controls the level of the multi-
plied upstream pilot signal in accordance with the level
control signal to maintain the multiplied upstream pilot
signal at a constant level;

a radio frequency amplifier which amplifies the level
controlled multiplied upstream pilot signal and outputs
an amplified upstream pilot signal; and

a BPF (band pass filter) which receives the output of the
radio frequency amplifier and passes only the amplified
upstream pilot signal.

3. The apparatus as set forth in claim 2, wherein said pilot
generator is included in one of a plurality of terminals in a
last cell of a tree structure.

4. The apparatus as set forth in claim 2, wherein said pilot
generator is inactive when a pilot signal is not required, so
as not to cause interference with other signals.

5. The apparatus as set forth in claim 1, wherein said
head-end requests said pilot generator to generate the pilot
signal when required.

6. The apparatus as set forth in claim 2, wherein said radio
frequency amplifier performs the automatic gain control by
utilizing the signal of said pilot generator.

7. The apparatus as set forth in claim 2, wherein the pilot
signal generated by said pilot signal generator is constant.

8. The apparatus as set forth in claim 5, wherein the
upstream data signals received by said head-end have a
constant level.

9. Abidirectional trunk amplifier for bidirectional services
in a HFC (Hybrid Fiber and Coax) network, comprising:

a directional filter (DF) for separating an upstream signal
from a downstream signal;

a pad, having characteristics approximately equivalent to
the frequency characteristics of a coaxial cable, for
compensating for attenuation in the coaxial cable and
input level matching, after receiving the signals from
said DF;



US 2003/0066088 Al

an equalizer for compensating for frequency deviation in
the coaxial cable with respect to signals received from
said pad;

an amplifier for amplifying the equalized signal to a
desired level;

a level controller for automatically controlling the slope

and the gain of the amplified signals.

10. The apparatus as set forth in claim 9, wherein said
level controller automatically controls the gain of the ampli-
fied signals so as to provide a stable upstream signal.

11. The apparatus as set forth in claim 9, wherein said
level controller comprises:

a gain block for controlling the gain-of the signal received
from the amplifier;

a slope block for controlling the slope of the signal
received from the gain block;

an amplifier for amplifying the gain-controlled signal and
the slope-controlled signal;

a directional splitter for separating said signals into main
and sub signals; and

an AGC&ASC (Automatic Slope Controller) for control-
ling the gain block and the slope block.
12. An HFC (Hybrid Fiber and Coax) network which
includes an amplifier, said amplifier comprising:

a directional filter (DF) for separating an upstream signal
from a downstream signal;

a pad, having characteristics approximately equivalent to
the frequency characteristics of a coaxial cable, for
compensating for attenuation in the coaxial cable and
matching the input level, after receiving the signals
from said DF;

an equalizer for compensating for frequency deviation in
the coaxial cable with respect to signals received from
said pad;

an amplifier for amplifying the equalized signal to a
desired level; a level controller for controlling the slope
and the automatic gain of the amplified signals;

wherein said amplifier may be applied to trunk amplifiers
and to any bidirectional amplifier included in the HFC
network.

13. The apparatus as set forth in claim 9, wherein
upstream pilot signals are utilized for the stability of the
upstream transmission line.

14. The apparatus as set forth in claim 9, wherein the
upstream bidirectional amplifier is automatically gain con-
trolled.

15. The apparatus as set forth in claim 7, wherein said
cable modem provides a constant pilot signal.

16. The apparatus as set forth in claim 13, wherein said
upstream pilot signal is selected from the upstream fre-
quency band in order to provide a constant level of the
upstream signal to the terminal.

17. The apparatus as set forth in claim 15, wherein said
cable modem generates a pilot signal only when said hea-
dend requires it.

Apr. 3, 2003

18. A cable modem for bidirectional services, the modem
comprising:

a pilot signal generator which generates an upstream pilot
signal; and

a modulator which modulates an upstream signal, said

upstream signal including said upstream pilot signal.

19. The cable modem as set forth in claim 18, wherein
said pilot signal generator comprises means for controlling
the level of said upstream pilot signal.

20. The cable modem as set forth in claim 18, wherein
said pilot signal generator generates a pilot signal only when
a pilot signal request signal is received from a headend
external to the modem.

21. The cable modem as set forth in claim 18, wherein
said pilot signal generator comprises:

an oscillator which generates a radio frequency upstream
pilot signal;

a multiplier which multiplies the radio frequency
upstream pilot signal to a desired frequency and outputs
a multiplied upstream pilot signal;

an AGC (automatic gain control) which outputs a level
control signal;

a level controller which controls the level of the multi-
plied upstream pilot signal in accordance with the level
control signal to maintain the multiplied upstream pilot
signal at a constant level;

a radio frequency amplifier which amplifies the level
controlled multiplied upstream pilot signal and outputs
an amplified upstream pilot signal; and

a BPF (band pass filter) which receives the output of the
radio frequency amplifier and passes only the amplified
upstream pilot signal as said upstream pilot signal.

22. The cable modem as set forth in claim 18, wherein

said modem further comprises a downstream demodulator
for demodulating a downstream signal.

23. A bidirectional trunk amplifier for bidirectional ser-

vices in a HFC (Hybrid Fiber and Coax) network, compris-
ing:

means for receiving an upstream pilot signal; and

a level controller which controls the level of an upstream
signal according to the level of said upstream pilot
signal.

24. A bidirectional trunk amplifier for bidirectional ser-

vices in a HFC (Hybrid Fiber and Coax) network, compris-
ing:

a directional filter for separating downstream signals from
upstream signals; and

a level controller for controlling the level of the down-
stream signals in accordance with a downstream pilot
signal contained within said downstream signals and
for controlling the level of the upstream signals in
accordance with an upstream pilot signal.
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