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-1 F -aNE%HOD USED IN A TELECCNN%N?%X?kEﬁ_ﬁETMDRK, TERM NATI ON | A3

UNI T REALI SI NG THE LATTER AND A TELECOMMUNI CATI ON NET
| NCLUDI NG SUCH A TERM NATI ON UNI' T 5 The present invention
relates to a nmethod used in a tel ecommunication network as descri bed
in the conmon preanble of claim1l and 2,ya termnation unit realising
the latter as descri bed I n the conmon preanbl e of claim6 and 7 and a

teleconnunlc,,~ '

in the prears

DBED Il ArECOMMGREATIO R NEWORK, TERRINATEIN G,
Kk [ h sERi T
Chng\r,\gc!t grits:t ?(r);u l-ﬁﬂﬁ‘ﬂl AND A ECOMMUNICATION El deri ng,

Nageen Hi mayat and NEIWORK ENCLUD lNQWthﬂERMINMION UNEEE
comuni cati ons Magazi ne of August 1995 from page 62 to page ge 69. As
described in the abstract of the article, there is a trenmendous need for 15

equi peni; 10 SUPRQLE J%ser%l @ggg’%n%gaggéng%m cat qi 5 i%let&x%gnﬂlf%og%%r coax

HFC network shown onF gur

branch net wodtwereaaHeGibbdaMtiRe E&MHA @EHB:@ oaerémhe:r Bha &, i rafindtR
subscri ber residences in termnation un| ts which are called in the article

coaxi al urtitereqlisingitbe lattertas. deddritvad omthle ephinbt iprgomblet dfecldionésemad dm

signal takes n .the resid i n order termn n the

SUbser i ber - (XhP SPESMERgicalEh SgRaTk MALiEg S BrerInH, HEGS deSTIRED box
and TV. in the reclr%bl'%ao?cio‘?mt@ remarked that the signal power attenuation
of a transm ssio R |1 ne between two points refers in“this invention to

t Ee ]gl FPﬂ at t enfaichantedfindtdn unit 1stdlfd’dﬂl9‘l lsweninl theeaart, aekfgn@ﬁrmﬂm adiclzunt
the fol |l owin net er s atte j on, of the transm ssion
line pr oportaﬂg'gl EP&“T%@%FBHEE‘WW"W“ for, &L&U@r cG‘F“@HIﬁ'f‘H'ﬂﬁ% @l ong
the line bet@ﬁ@r’%st,QeElB‘éﬁnﬁoN%é?. ﬁ%f:ﬁ%t and Floyd M. Ciedh S tBRshey ™ e ers

al ong the transm ssion
IEEE communications Magazine of August 1995 from page 62 to page 69. As

described in the abstract of the article, there is a tremendous need for

15  equipment to support bi-directional communications over a hybrid fiber coax
HFC netwogk shown on figure 1 of page 63. The HFC network is a tree
branch network emanating from a central office and terminating at the
subscriber residences in termination units which are called in the article coaxial
termination units. Additional splitting of the downstream signal takes place in

20 the residences in order to terminate in the subscriber terminals, e.g. personal
computer, vi*deophone, set-top box and TV.

It has to be remarked that the signal power attenuation of a transmission
line between two points refers in this invention to the global attenuation of the
transmission line taking into account the following parameters :

25 - the aftenuation of the iransmission line proportional to the distance and
the number of splittings along the line between the two points; and

- the included amplifiers along the transmission line between the two
points in the transmission direction.

A portion of the downstream signal power is provided to each subscriber

30 terminal. Due to the aftenuation along the network links, i.e. external signal

power aftenuation, and the attenuation of the growing in-house network in the



points in the transm ssion direction. A portion of the
downstream si gnal power is provided to each subscriber 30 termnal. Due to
the attenuation along the network links, i.e. external signal power
attenuation, and the attenuation of the growi ng in-house network in the

- 2- residences, i.e. infernal sighaal power attenuation, the portion
of the power |evel of the downstream signal received in each of the
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Ciffs, NJ Q7g32, agg gore arti.cularly on pages 115to 1 1 7
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t he cl ose proximt cent wre escri bed

on page 116 Commuhitatiom SedondEdtiorof WillldeeSinbgmahyish eatblencé apaitalri ng
the downstream and 15 ugst reamsignals with a screened cable e.g. coaxi al
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the cross-talk can be reduced by physically separating the downstream and
15 upstream signals with a screened cable e.g. coaxial cable.
An object of the present invention is to provide a termination unit such as .
the above known ones but which is suited to further reduce the cross-talk in the
region of the internal transmission line at the subscriber terminal.
According fo the invention, this object is achieved by the termination unit
20 as described in claim 6 and claim 7 which is realising the method described in
claim 1 and claim 2 and which is included in the telecommunication network
described in claim 8.
By including an upstream signal amplifier in the termination unit to
amplify the upsiream signal, as described in claim 1 and claim 6, the required
25 power level of the upsiream signal generated by the subscriber terminal is
allowed to be smaller.
Indeed, the subscriber terminal sends a less powerful upstream signal
which is amplified in the termination unit in order to receive there the required
powerbudget needed for a signal to be transmitted from the residence to the

30 central station. The upstream gain value of the upstream signal amplifier is in

fact a compensation for the upstream signal power attenuation of the internal



described in claim 8. By including an- upstream signal anplifier

in the termnation unit to anplify the upstream signal, as described
inclaiml and claim6, the required 25 power |evel of the upstream
signal generated by the subscriber termnal is all owed to be smaller.

| ndeed, the subscriber termnal sends a-3-ess powerful upstream signal
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optimised in one direction but not necessarily in the other direction. The
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following arficle, dealing with this problem can be mentioned as technical
background : “Designing the Return System for Full Digital Services”

15 written by Dean A. Stoneback and Willima F. Beck and published in the
proceedings manual of ,1996 conference on emerging technologies
January 8-10, 1996 San Francisco Hilton an Towers” by the Society of
Cable Telecommunications Engineers, 140 Philips Road, Exton, Pa 19341 -
1318, (610) 363-6888, more particularly from page 269 to 277. This is a

20 reason why a distinction is made between upsiream signal power attenuation
and downstream signal power attenuation of the scrﬁe transmission line.
However, in order no to overload this introduction, the arguments are sometimes
described for only one transmission direction or without specifying the
transmission direction.

25 By including a signal amplifier in the termination unit o amplify the
downstream signal, as described in claim 2 and claim 7, the power level of the
received downstream signal is bigger at the subscriber terminal, which also
makes the difference in power level of the received downstream signal and of the
transmifted upstream signal smaller and the region becomes less sensitive to

30 cross-talk.
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si gnal powerhnﬁttenuation of the external transm ssion

An important advantage becomes clear with this feature. Indeed, the
subscriber terminals are designed to be able to transmit an upstream signal to
the central station with a certain power budget within a predetermined power

15 level range in order to overcome the internal and external signal power
attenuationt along the transmission path from the subscriber terminal to the
central station. The power level of an upstream signal received at the central
station will become too low in the event when the total end-to-end signal power
attenuation exceeds a maximum allowed signal power attenuation, i.e. each time

20 the signal power aftenuation of the external transmission line plus the signal
power attenuation of the internal transmission line exceeds a maximum allowed
signal power attenuation. This maximum allowed signal power attenuation is the
signal power atftenuation according to the upper limit of the predetermined
power level range as described above.

25 Each time a new subscriber terminal is installed in the residence, the
internal signal power attenuation should be determined again. Therefor a
maximum expected internal signal power attenuation of an internal transmission
line is defined and may not be exceeded. This makes that in order to respect the
requirement of above only the signal power attenuation of the external

30 transmission line has to be taken into account. When the residence is located in

the telecommunication network at a place where the external signal power



i ne. An i nportant advantage becones clear with this feature.

| ndeed, the subscri ber termnals are designed to be able to transmt
an upstreamsignal to the central station with a certain power budget
wWithin a predeterm ned power 15 |evel range in order to overcone the

I nternal and external signal power .sattenuation along the transm ssion
path fromthe subscriber termnal to the central station. The power
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a termination unit according to the present invention and to activate the signal

amplifier, depends on the quality of the end-to-end network. Indeed, once the
15  external signal power attenuation exceeds the difference between the maximum

allowed egternal signal power attenuation and the maximum gain value

introduced by the signal amplifier, the power budget of the signal should be

increased in order to have a power budget within the predetermined power level

range of above. This is realised with the gain of the signal amplifier of the
20 termination unit of the present invention.

Yet, a further characteristic feature of the present invention is that, as
described ir: claim 4, the upstiream or downstream signal amplifier are controlled
via control signals of a control unit. This feature corresponds to the fact that
controllable gains of the amplifiers are an advantage for picking up changes in

25 the level of the signal power attenuation of the external transmission line.

tn a further implementation of the present invention, as described in claim
5, the signal power attenuation of the external transmission line is determined at
set times whereby the value is provided to the control unit in order to determine
the control signal of the downstream or upstream ameplifier. In this way a remote

30 automatic control system can be realised by using the method of the invention.



5" " By introducing the signal anplifier of the invention and by

maki ng t he gain of the signal anplifier in the termnation unit a
function of the signal power attenuation of the external transm ssion
line the requirenent of above can again be respect ed.

| ndeed, the extra power budget needed tg overcone the signal power 10
attenuation of the end-to-end transm ssion line is provided by the signal
anplifier included in the termnation unit. . It has to be
remar ked here th&n appécatisn ofithe tarmingtisneyrihaccarding do thesprgsentdnvention ig
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- 6- implementation of the blocks will be obvious for a person skilled in the art.

15 The telecommunication network is a tree branch network emanating from
a central station CS and terminating at the subscriber residences R1, R2 and R3.
In this way, the central station CS is coupled to the termination unit TU included
in the subscriber residence R3 via the first port P1.
- Additional splitting of the downstream signal takes place in the residences
20 R1, R2 and R3. In this way the termination unit TU included in the subscriber
residence R3 is coupled fo the subscriber terminals included in the subscriber
residence R3 via the second port P2 e.g. a personal computer PC, a telephone
set TEL, a television set TV and set-top box STB.
It has to be remarked that in order to be able to further process the
25 received downstream signal some subscriber terminals should include a modem
i.e. the telephone set TEL and the personal computer PC. Since these modems
goes beyond the scope of the invention, they are not shown in the figure.
In order not to overload the figure only the subscriber terminals of the
subscriber residence R3 are shown.

30 The termination unit TU of residence R3 includes an upstream amplifier



An application of the termnation unit according to the present invention
IS described in claim8. This claimrelates to a tel econmruni cation
net wor k whi ch i ncludes at | east one subscriber residence which
includes a termnation unit according to the present invention. 5
The above nentioned and ot her objects angl features of the invention wll
become nore apparent and the invention itself will be best understood by

referring to th foIIo tion of an e dlnen
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subscri ber resi dence is coupled to the subscriber termnals

i ncl uded0i n ddvenstrabscsigbalris prowdecbm thenwbs@berirasidéreesRt and fpoher ©2the. g. a
personal computer PC, a t$l ephone set TEL, a television set TV and
set-top box persenal computer PC." |t has to be remarked that in order to be able

to further proce t S r
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invention, they are not shown in the figure. In order not to
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with the ppwer level of the upstream signal US generated by the personal
computer PC.

This difference in power makes the region of the transmission line at the

personal computer PC sensitive to cross-talk. However, by including the

20  upstream signal amplifier U-AMP3 in the termination unit TU and by amplifying

the upstream signal US with the upstream gain value UG, the required power

level of fh; transmitted upstream signal US at the personal computer PC is

allowed to be smaller. The difference in power level becomes smaller and the

region of the transmission line at the personal computer PC is less sensitive to

25 cross-talk. The upstream gain value UG is in fad a compensation for the

upstream signal power attenuation of the internal transmission line coupled

between the personal computer PC and the termination unit TU. This will
become more clear in the following paragraphs.

The subscriber terminals of the subscriber residence R3 are designed to

30 be able to transmit an upstream signal US to the central station CS with a

powerbudget within a predetermined power level range in order fo overcome
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-7- ‘ U-AMP3 and a bridge B which are both coupl ed between the first

port Pl and the second port P2. To explain the working of
the upstream signal anplifier U-AMP3 in order to reduce cross-talk the
bridge Bis open. 5 In this enbodinment, in order to reduce the
cross-talk at the region of the internal transmssion line at .a
subscri ber termnal, the personal conpu@%r PCis chosen as this
subscri ber term nal. A portion of the downstreamsignal is
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However, by including the 20 upstream signal anplifier UAMP3 in the
termnation unit TU and by anplifying the upstreamsignal US with the

oot eam ST G o Sl SRRt es LY Rh HalATRT A
smal | €110 Theigdlef [@UBIRECLERRANRE SYSh IRRCSTE tndMHel Rilichngnit TU i€ el on

of the trans ion line at the personal conputer PCis |ess sensitive to
25  cross- thdsen toTheveupsmeesure dai they alteraalUGpsteednn signal peweomptensatioron f or

[me_coupl cUA-LL P echhEhe b rerostlied deihsty & s hid RaderBnmaibn uni t
TU. Thi's WihLe been BRHSSER 18 MHcRe 4 Fasbid w?ethLQHe?X@ln@psR@Eﬁggi%RQP power
atfenuation.
15 The power level of the upstream signal which is received ot the central
station CS ill become too low when this end-to-end signal power aftenuation
exceeds a maximum allowed signal power aftenuation. This maximum allowed
signal power atftenuation is the signal power attenuation according to the upper
limit of the predetermined power level range of above. In other words, for each
20  subscriber terminal, the end-to-end signal power aftenuation must be smaller

than the maximum allowed signal power aftenuation :
UA-Le + UA-Li - UG <= UA-Le-MAX + UA-LI-MAX - UG-MAX

25 As dlready explained above, each time a new subscriber terminal is
installed, the internal upstream signal power attenuation UA-Li should be
determined again. Therefor a maximum expected internal upstream signal

power attenuation is defined as UA-Li-MAX. So, the rule becomes :

30 UA-Le + UA-Li-MAX - UG <= UA-Le-MAX + UA-LI-MAX - UG-MAX

and



The subscriber ternminals of the subscriber residence R3 are designed to 30
be able to transmt an upstreamsignal US to the central station CS with a
power budget within a predeternm ned power |level range in order to overcone
t he end-to-end upstream signal power attenuation along the transm ssion
pat h fromthe residence R3 to the € ntral station CS. This end-to-end
si gnal power attenuation is the sum of the external upstream signal

power attenuation UA-Le yA.LeM DG ke iy es-RHX UPSGE.R@AX si gnal power
attenuation UA-Li mnus the upstream 5 gain value UG of the upstream

signal anplifier: UA-Le + UA-Li - UG
In this enmbodi nent the internal, transm ssjon |ine, Li sﬁjthe bol ine in
the 10 figlvew, Rfsw%m@swwct'%ﬂg@te ¢ o taseunatieg uifaly b residencR &S on

unit TU IS s o fdIORE rRT{J%_ %@é{fggg%e q@%?&fé rﬂ[:m%?f?orl)ﬂ&@o’?@lof lépﬁltoﬁgavrﬂébgnal

power attenuation ked at any of
the subsSri ey ekiermal nagsalcpover cﬁenudﬂaMeUA)&.enlsCMBI‘\‘héoamilféerde reeasbee for
the internal upstream SI nal power attenuati on. The, power
| evel of th@G‘é! sltqseem? |gr*n§| upstreem signeleemplifiar iatnot H@ededntUCéFO and theat i on

CS will bec V\@ his end-to-end signal power attenuation
exceeds a %ﬁm% ¥ Ynal power attenuation. This maxi num al | owed
si gnal power attenuatl on is the signal power attenuation according to the
upper limt of the predeterm ned power |evel range of above. In other
words, for each UA-Le - 0 <= UA-Le-MAX - UG-MAX
-
10

However, when this residence R3 is located in the telecommunication
network at a place where the external signal power attenuation UA-Le is big, the

above rule can not be respected anymore :

16 UA-Le > UA-Le-MAX - UG-MAX

4

The bridge B must be opened and the upstream signal amplifier UA

compensates the difference :
20 UG = (UA-Le) - (UA-Le-MAX - UG-MAX)
and the rule is again respected :

UA-Le - UG <= UA-Le-MAX - UG-MAX
25
In fact, the new external upstream signal power attenuation equals the difference
between the maximum external upstream signal power attenuation UA-Le-MAX

and the maximum upstream gain value UG-MAX :

30 { UA-Le ) new = UA-Le-MAX - UG-MAX



20- subscriber term nal, the end-to-end signal power attenuation nust be

smal | er than the maxi num al | owed si gnal power attenuation:

UA-Le + UA-Li - UG <= UA-Le- MAX + UA-Li-MAX - UG MAX 25 As al ready
expl ai ned above, each tinme a new subscriber termnal is installed, the
i nternal upstream signal power attenuatin UA-Li should be det er m ned
again. Therefor a maxi mum expect ed i nternal upstream signal power

it bi?ﬂ?t on s d T&(lﬂé_f A bhst[%lg%o %él%b%%%{mn of \‘he external UA-Le
and

Now, presune that at ~in
resi dence R3gvercome the epsteaintisigael ﬁlsNerSaﬂmatx@d of the &ed-tekbad tramsmissiin on

net wor k at
smal |, the

upstream sngnc:lS Fg?vfr oﬁenuo’nl&'%‘ BE\ Le % %xfrbjppc}vger u%el ﬁ%ﬁt (o)

atton time of the term'nation

. pl'acev\hgéihh?h%t he exter naI g power attenuation UA-Le is

BB\ié PreN! upstreameggNg yﬂ"ﬂ@l &#%ed. The upstream-si gnal

anpl i fi €l5 I's not efﬁg E'SJ%imen gotrgr%ofe cm‘omohc%om contr nqllgsins%lf)e%EdBuf it

10

15

20

25

30

has to be remarked that it is obvious to a person skilled in the art to implement

such a system. The steps to be realised for an qutomatic control system are, e.g.:

q) determining at set fimes the external upstream signal)_power attenuation
UA-Le by sending an upstream test signal with a predetermined power level from
the termination unit TU to the central station CS and by measuring the power of
the received upstream test signal at the central station CS; the difference between
these two powerlevels is a measure for the external upstream signal power

aftenuation UA-Le;

b) using this external upstream signal power attenuation UA-Le to control

the upstream gain UG of the upstream signal amplifier UA.

it has to be remarked that in this embodiment the different subscriber
terminals i.e. the personal computer PC, the telephone set TEL, the television set
TV and the set-top box STB, are all coupled to one poﬁ i.e. the second port P2 of
the termination unit TU incduded in the subscriber residence R3, the present
invention is not restricted to subscriber residences where such a choice is made,
but that the different subscriber terminals also can be coupled via different ports
to the termination unit TU.

It also has to be remarked that although in this embodiment reducing the
cross-talk in the region of the transmission line at the personal computer PC is
chosen, this choice of subscriber terminal has no influence on the scope of the
invention. By including the upstream signal amplifier the cross-talk in the region

of the transmission line at the other subscriber terminals is also reduced and the



UA-Le - 0 <= UA-Le- MAX - UG MAX 10 However, when this residence

R3 is located in the tel econmuni cati on network at a place where the
external signal power attenuation UA-Le is big, the above rul e can not
be respected anynore: 15 UA-Le > UA-Le- MAX -

UG MAX The bridge B nust be opengg. and the upstream si gnal anplifier
UA corrpensat es the difference 20 = (UA-Le) -

( UA- Le- MAX and the rule, i

UA-Le - éechR"EE qfithis_erpodiRent san e‘:'S'IYI EPP f’ggé’fn rezég(ﬁgw g"xe[ er I[l'gpg uogst ream
si gnal pom'fhe%ﬁs‘?r@dﬂ% klgﬁafa&'ﬁ lﬁer tBgardh rfg{ ﬁureecﬂﬁé' subscnl::@?tté’\@rﬁﬁal% he maxi mum

external upstream sign r attenuat and the maxi num
upst ream gai n valmead{@tW althodgh in this embodlment the([m@:hl_dy)d rsotseriber

UA- Le- MAX -ter%G- I\{AX
inals are a personal computer PC, a telephone set TEL, a television.set TV
5 and set-top box STB the invention is not restricted to these kinds of subscriber
terminals.

Moreover, it should be noted that, although the above described
telecommunication network is a hybrid fiber coax network HFC, the application
of the present invention is not reduced to such networks. Small meodifications,

10 evident to a person skilled in the art, may be applied to the above described
embodiment to adapt it to be integrated in other bi-directional distributed
networks where a growing signal power attenuation of a growing in-house
network brings about cross-talk in the region of the transmission line at the
subscriber terminals. For instance ADSL (Asymmetric Digital Subscriber Line)

15  which reuses the copper twisted pair that is used in telephone networks world-
wide and where the interactive i.e. bi-directional aspect becomes more and more
important.

Finally it has to be remarked that although in this embodiment only the
upstream working of the upstream signal amplifier is explained, the invention is

20 .not restricted to applications of an upstream ‘signal amplifier but the above
described embodiment can be adapted with small modifications, evident to a
person skilled in the art, to explain the use of a downstream amplifier.

While the principles of the invention have been described above in
connection with specific apparatus, it is to be clearly understood that this

25  descripfion is made only by way of example and not as a limitation on the scope

of the invention,



-1 0-° By making the upstream gain value UG a function of the
ext er nal upstream si gnal power attenuation UA-Le, the extra power
budget needed to overconme the upstream signal power attenuation of

t he end-to-end transm ssi on line is provided by the upstream signal
anplifier UA. 5 In this enbodijpent no renote autonatic ﬁai n

control is installed. But, it has to be remar keﬁ_ maﬂl“ltulmﬂm lous

to a person skilled in the art toirrpt 5 suc I ' | 115t eps
to be realised for an automatic contr emare, e. f.:¢ - " s a)
determ ning at set tines the external upstream signal power attenuation 10

UA-Le by sending _an upstreamtest signal with a predeterm ned power |evel
from the tédrm asthed wseidt inTo telecomunerientionl nefwerk oyvherginagdcesyral

i t . f h i t i | at; th
Contral ot ety RS o couplerlioh A BEELSE reRdeist TRLCRR, RoPpBe it s i s a
measure §or rédiderosk GRBPINCMEMY §3BRShENEH URPYRY) coupled R $@AURNIAN stohe; 15

b) using this external upstream signal power attenuation UA-Le to control
the upstreafCHavin wdrsfporhdPi)pstidesmsidengn4R3)ainpluiingeat ldast one subscriber |t

has to be remarked gt enbodj nent, .t he different_subscriber 20
terminals i ?%r.m'ﬁﬂle(%%ggngﬂ'hﬁo@piﬂ epl SQ'Hée’E'B‘I”QB%h’@”s@wj?’l&? %‘%‘?@"3
tel evision - : ne
port 1ot R o2} shepactetlsadin iRl P iR Bt RO Bstehif®, |
t he subscri bignat {48)dgpptied RS saidecepidpemt(P2) with an opﬁr&dnﬁ)galrSvcncaé (UE%byi ct ed
to subscriber residences where such a choice is made, *  but that the
differef sumeansi ofean upsireaml signalsemplifier b-AMER) insluded i saidrterminstipps 25
to the term nat ugi,t o TU |t..al so has ta be rked .t hat
Al thougn 1 n D CSC abab istebr saneraigoprambiRd Ghg3en So1%) (PG o
the transm $§kaid firsNBoALPTNEnPHARBR ueMHERIM Binlalls (UG) coRipRpsates RS
choi ce of subscriber termnal has no influence on the scope of the
i nventi on. Bf: i ncl uding the upstream signal anplifier the cross-talk in the
region - an upstream signal power attenuation (UA-Li) of the internal
15 transmission line (Li) coupled between said termination unit (TU) and any of said
subscriber terminals (STB); and
- a downstream signal power attenuation of said internal transmission line

(Li).

20 2. A method according to the preamble of claim 1, characterised in that
said method includes the step of amplifying a downstream signal applied to said
first port (P{) with a downstream gain value by means of a downstream signal
amplifier included in said termination unit (TU) and to thereby generate an
amplified downstream signal provided to said second port (P2) and that said

25 downstream gain value compensates any of :

- an upsiream signal power attenuation (UA-Li) of the internal
transmission line (Li) coupled between said termination unit (TU) and any of said

subscriber terminals (STB); and

- a downstream signal power attenuation of said internal transmission line
30 (L)



30 of the transmission line at the other subscriber—terminals is al so

reduced and the description of this easrly be
adopted to explain the working of t he upstre '{@l%mm
regardi ng the other subscriber termnals. aI t hough

in this enbodi ment the included subscripgr term nal s are a personal
computer PC, a tel ephone set TEL, a television. set TV 5 and set-top box

STB the i [ b
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networ k HFC, the application he present invention Is not reduced
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subscri ber ﬂmrdnwr&tmanﬂgnwlrmivmweﬁmen(d&wﬂmﬁénn@l fohgsrhiasiodlihe gha)ber
Line) 15 which reuses the copper twisted pair that is used in tel ephone
net wor ks wor| d- vm' de and Wnere t he interactive i.e. bidirectional

aspect becones r'@r %ﬂ-ﬂ&) c[oﬁdrng g{ﬁ\ clcurp 2, charcderf:leg"#\ ot doid1as to

be remarked t hat t ream wor ki ng
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downstream amplifier, respectively.

15 5. The method according to claims 3 and 4, characterised in that said
method further includes :

- determining at set times the value of said upstream signal power
attenuation (UA-Le) of said external transmission line (Le) or the value of said
downstream signal power attenuation of said external transmission line (Le),

20 respectively;

- providing said value fo said control unit to thereby enable said control

unit to det;rmine said first control signal or said second conirol signal,

respectively, based thereon.

25 6. Termination unit {TU) for inclusion in a telecommunication network
wherein a central station (CS) is coupled to a plurality of residences {R1, R2, R3),
one of said residences (R3) including said termination unit {TU) coupled to said
central station (CS) via a first port (P1) of said termination unit (TU), said
residence (R3) including at least one subscriber terminal (TV, STB, TEL, PC)

30 coupled to said termination unit (TU) via a second port (P2), characterised in

that said termination unit (TU) includes an upstream signal amplifier (U-AMP3) to



25- déscription is made only by way of exanple and not as a limitation on
t he scope of the invention. '

CLAI M5 1. Anethod used in a teleco i i i K
wherein a central station (CS) is coupled tongm"tﬁm"nummmy dences
(R, R2, R3), one of said 5 resi dences (R3) incltdifhgta tterm nation unit
(TU) coupled to said central station ']4(CS) via a first port (Pl), said
residence (R3) including at | east one subscri ber termnal (TV, STB,
TEL, PC) couphgdift @nsapstrécnnsigndli (W) uappliedTt) salda sacarel ot (P2) wplbrén (P2) ,
characterised in that said nethod includes anmplifying an ypstream,

signal (US) Hpprecsn ocin velve (Yot end f@)mqrel?mynwtemraﬁwﬁﬁﬁ sasrepmsiansl ue

Sar  torm nalAH roidef o R ISR P ol PR oty i bal i B

upstream si gegmpbhddtas oyl ded to said first port (P1) and t-hat said
upst reamoggi n val ue (UG conpensates any of : - an upstream
si gnal poWer attenuthtei ovpsiredrLigignf tpower nodemaition5 (UArlansefi dhe omteinad (Li)

coupl ed between said ternjnatign,unjt (T nd.any of .saj subscri ber
terlron' nal s (STEpSMiHgn line :?cou;ﬂed -%eg""t?gvﬁ%)é‘i ?eéﬁ}'ﬂqéeé’ﬁrfﬁl" @Hﬂé’f'dacﬂye%blfﬁ“i‘ on of
said inter nagu srcﬂgéme in%qk()@irg)? and (Li). 20 2. A nethod

according to the prea alm 1, characterised in that sai d
met hod i ncl udes t hé¢hestepnsitedaiipidria ipogrea dlienostisreafrsasidgrirnalpipbnseaisdion sai d

line (Li).

10

7. Termination unit {TU) according to the preamble of claim 6,

characterised in that said termination unit (TU) includes a downstream signal

amplifier to amplify a downstream signal applied to said first port (P1) with a
downstream gain value and to thereby generate an amplified downstream signal

15 provided to said second port (P2) and that said downstream gain value
compensatés any of :

- the upstream signal power attenuation (UA-Li) of the internal
transmission line (Li) coupled between said termination unit (TU) and any of said
subscriber terminals (STB); and

20 - the downstream signal power attenuation of said internal transmission

line (Li). .

8. A telecommunication network characterised in that said

telecommunication network includes ot least one termination unit (TU) as

25 described in claim 6 or 7.



first port (Pl) with a downstream gain value by neans of a downstream

si gnal anplifier included in said termnation unit (TU) and to thereby
generate an anplified downstream signal provided to second port
(P2) and that said 25 downstream gai n val ue conpensate %Sg -
- an upstream signal power attenuation (kA-Li) of the internaky T'K IASpr
transm ssion line (Li) coupled between said ternination unlt\(ﬂ&\

of said subscriber termnals (SM - a downstr rm
signal power attenuation of said int ansm ssion line 30 (Li).

- 13- 3. The method according to claim1 or claim2,
characterised in that said nmet hod further includes determ ning said

upst r eam gaiMEYHOD: USED INrAﬂLHCOMMWWMIMNMQEQIw vely,
as a functidn ol _any ol the upsiream signal ower attgnu jon (UA-Le)
of an external t WEEWMM ! irst port
(Pi) of said termn ﬁng ﬂ CS) and

t he downstream si gmm&ﬂr—ow“ ﬂhAﬁa Msm ssion line
(Le). 4. The nmethod according to claim1 or claim 2,

characterised in that said met hod further includes controlling said
upst r eam gaiThe watthed(iK@sedrinsaiteleddinmudicatist netwargavhereial uecen’tfels p*eb@h vely,

espect  vel 4G5 )Ln's&sﬂtue o Snplarbngt cheidhees RIcRAaY G he réiderices
term nati on | ue@Jr‘eJ:?s q gg%g%ﬁlioygfnyﬁ BRI ANRcoapRb th RS Sé&#&'\%?on%mal d

downst ream
10  via a first port (P1). The residence (R3) also includes subscriber terminals, e.g. a

personal computer (PC), a telephone set {TEL), a television set (TV) and a set-top
box (STB) which are coupled to the termination unit (TU) via a second port {P2).
The method includes amplifying an upstream signal (US) applied to the second
port (P2) with an upstream gain value (UG) by means of an upstream signal
15  amplifier (U-AMP3) which is included in the termination unit (TU). Thereby, an
amplified upstream signal (AUS) is generated and provided to the first port (P1).
The upstream gain (UG) is a compensafion for the signal power attenuation of
the internal transmission line (UA-Li) between the termination unit (TU) and one
of the subscriber terminals which is in fact the in-house network aftenuation. By
20 this way cross-talk in the region of the internal transmission line at the subscriber
terminals is‘reduced by reducing the differences between the signal power levels.

(figure)
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15 ; 5. The method according to clainms 3 and 4, characterised ih

that said pt hod further includesx1/1 - - determning at set
times the value jof said upst ream si gnal power attenuatl on (UA-Le) of
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respectively;
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subscri ber term nals (‘'STB); and - the downstream signal power
attenuation of said internal transni ssion l'ine (L|) 10

7. Termination unit (TUY according: Eo t he preanbl e of rel-ai-M-Bymwmmrm
characterised in that said termnation unit (TU) incl uﬁkgw Eﬁlﬁﬁm ":’j

si gnal anplifier to anplify a downstream signal appliéed-to sai - | |‘rst
port (Pl1) with a downst ream gain vglsue and to the e@yégg gx{-z e jan
anplified downstream signal 15 provi ded~“fo said sec )nd por t 5 add that
sai d downstream gain val ue conpensat es any of:
upstream si gnal power attenuation (UAABSTRACT he intef naI transm s}m on
line (Li) coupled between said termnation unit (TU and—any-of—satd
subscriber termnals (STB); and 20 - the downstream signal power
attenuati on GAEYNODI USED TN A'TELEC CATION NETWORK, TERMINATION 8.

A tel ecomunicallon Network ¢ CFW%%HW——_

t el ecomuni cat i onURNT/REALISING JHE LATTERAND ATELEGOMMUNCATION TU) as 25

describedgin claim 6 \¥rWoRK INCLUDING SUCH A TERMINATION UNIT

The method is used in a telecommunication network wherein a central station
(CS) is coupled to a plurality of residences (R1,R2,R3). One of the residences
(R3) includes a termination unit {TU) which is coupled to the central station (CS)
10 via a first port (P1}. The residence (R3} also includes subscriber terminals, e.g. a
personal computer {PC), a telephone set (TEL), a television set (TV} and a set-top
box (STB) which are coupled to the termination unit (TU) via a second port (P2).
The method includes amplifying an upstream signal (US) applied to the second
port (P2} with an upstream gain value (UG) by means of an upstream signal
15  amplifier (U-AMP3) which is included in the termination unit (TU). Thereby, an
amplified upstream signal (AUS) is generated and provided to the first port (P1).
The upsfream gain (UG} is a compensation for the signal power attenuation of
the internal transmission line (UA-Li) between the termination unit (TU) and one
of the subscriber terminals which is in fact the in-house network attenuation. By
20 this way cross-talk in the region of the internal transmission line at the subscriber
terminals is reduced by reducing the differences between the signal power levels.

(figure)

Figure 1



