MULTI - CARRI ER TRANSM SSI ON SYSTEM This application is
based upon and cl ains the benefit of priority from
Japanese patent application No. 2006-270883, filed on
Oct ober 2, 2006, the disclosure of which is
incorporated hereinin its entirety by reference. 5
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Description of Related Art

The xDSL uses a metallic cable such as a telephone line to make
it possible to perform data transmission at a high rate of several M
bits/second. An ADSL (Asymmetric Digital Subscriber Line), an
SDSL (Symmetric Digital Subscriber Line), an HDSL (High bit-rate
Digital Subscriber Line), a VDSL (Very high bit-rate Digital
Subscriber Line), and the like are known as the xDSLs, and
discrirr.}inated from each other by  transmission rates,
symmetry/asymmetry of rates, and the like. The DSLs are
generically named as xDSLs.

The xDSL is called a best-effort service. The transmission rate
of the xDSL varies depending on environmental conditions such as a

transmission distance of a communication line and noise. In general,
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under the environmental condition that a transmn ssion

di stance of a communication line is short and noi se

is low, the transm ssion rate increases. Under the

envi ronmental condition that the transm ssion

di stance of the communication line is |ong and noise

is high, the 5 transm ssion rate decreases. The xDSL

enpl Oés a,DMI (Discrete Multi Tone) scheme as a

nDdHP_ £ &hes%lh@ﬁﬁnnlermgahic]?ndcﬂlend;hdaanaitrhhisﬂiikﬂahi @idtance of a

trasdih SopRerf:orned perore .a npaem starts .

commn?%g%@%ﬁggaﬂp?aﬁsﬁﬁg’éq 8R4 gprige it dows the transmission rate

conim¢pe£&is. OrUhHEL tAR % AN r o Lol hS tio .

of 10 each carrier are negsurgél?hg%}qfﬁt?%ﬁ gsrtiﬁgwnsmlssmn

in dgbanesaofi the iommanicdtddedlias ihgoRpshAadOhoideeisNBgh, the

of 1;t he corr.esponding carrier, and a final

t r ahaHPEPYAN TRbe degrepsest i ned on the basis of the

cal cul ats ' r 1 For lL.e. an S f carrier

ranbor - THe KDL Bhiplore s TR [BisdBt oWl Tore) Scheme as a

r epredbwlatith byehSh.. Thepha tohdhm e Ul il ol ining i

arranged in carriers: Totalrate, ’erg]éli En{%?]éeh%:%‘{lgﬁepammg 18

nuRBBEmedstbefareha aradem hstartet kommuaidtmt ed ¥nsmission
A final transmission rate

t hg: £.9L.1 owi tion 1).
i sakfré:?LéF??qwﬁ%gC%ﬁgﬂ?@nggp)sllw aplan ANB| @ingle tn Noise Ratio) of

.10 sugacH c@rﬁ-iératagﬁl kmg%ﬁk&f,t %e Tb%? ex[ﬁaggug%ri':%ggel iggtﬁglg 2}:%1'1'ier is

- =S x log2 1+ ;o b=mr

e

- syetloulatatleon ithe drasADSE the WING &mﬁet&rﬁ%ﬁngt%%rier, and a
symbo I'S

15

20

25

Sﬁn‘ooif rate js_given as 4 kHz. Reference
arf Rt Branspelssigm gate isneteramined on thatleadis of¢heatalculated bit

1Qufe. r 25 = 9.75 dB. The nost domi nated noise in the
xDSL is a cross talk from another line. As shown in

S 1 Foramauho iy SARGP ety U EECES 1, pitcr

h&Weegpr) is represented by SNRi. Then a total sum of bit rates
arranged in carriers: Totalrate, wherein the carrier numbers i of which
are mth to nth, is calculated by the following (equation 1). A final
transmission rate is determined on the basis of the calculated total
sum of bit rates: Totali'ate.

[Equation 1]

ld
Totalrate = S x Z log, [l +¥J

i=m

Reference symbol S denotes a symbol rate. In an ADSL

conforming to G.992.1, the symbol rate is given as 4 kHz. Reference

. symbol I is an effective SNR gap. When an error rate is set at 107, T’
=9.75 dB.

The most dominated noise in the xDSL is a cross taﬁk from

another line. As shown in FIG. 1, cross talks includes a near end

cross talk “NEXT” (a cross talk source and a cross talk receiver have




opposite directions) and a far end cross tal k "FEXT"
(s cross talk source and a cross tal k receiver having
the sane direction). In general, the far end cross
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present, at the sarre position. However, at present, as
shown ith CEPES t@ tmwme@ Tyt aamonﬁﬁhmcmbﬂllhﬂd 63) @8 “cross
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X nstal | 8 i & FiRiletlogsinap emgsingsdirection of the
communication line (1) paid attention as an object to be measured is a

near end cross talk “NEXT”. A signal to be originally transmitted is

- attenuated according to a transmission distance, whereas the near end

- cross talk “NEXT” has a large amount of cross talk at a destination of

the signal to be originally transmitted. For this reason, an effect of
the near end cross talk “NEXT” is more conspicuous than that of the
far end cross talk “FEXT".

_ In a case of a conventional xDSL, és shown in FIG. 2,
station-installed xTU-Cs (XDSL Termination Unit-Center side)l (10 and
11) installed in a station side are present at the same position.
However, at present, as shown in FIG. 3, the study of an xDSL
installed in a remote terminal (RT) is advanced.

In a case of the xDSL installed in the remote terminal (RT), as
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4 shown in FIG 3, positions of the xTU-Cs (10 and

11) installed on the station side are different from

each other. For this reason, a far end cross talk
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consequently generated on the way of a comruni cation

line (30) of the 5 xTU-C (10) of an existing
statjon-installed xDSL. As a result, the far end

cr o8howalin FEEXP,; meidons ed tﬂfeoﬂTUhesﬂU' &nd 11]])) 191fst£fl§d on the
RT-i.n tal | e xDSbﬁtconm derably influences an xT

(XD'gi_ 106 PHiehaTS 3t fromteach; efdier( Zﬁ)ordfhlemeasonga far end

t ta X RPL d
R et of 1 R X?fl'?%%d"lg'faﬁ (et Whangeatloa xDSL is
whernzequgntlly génerabbdbn (RO$YS6f 2ol %’1'1’15 1{18%{%110;4 ?30) of the

tra Lfl&tedfromthe XTU-C (11) of the
420) af apneristiong stadioi- imgtadledneD ST anggiat +@hlt, the far

fr xTU— 1 the station-installed xDSL is
'attenua S é%‘é‘ﬁ %E% Lanerated s&iom thestdideCof11) of the

RPN WsY, | Wordslfilraifly ' 05b A S TONA%R A (xDoL,

10fromthq~

- 15

20

25

30

r 15 large far end, Cross

hdexmin &ipA0nitf- Reheoteasiids} (20) @E@hs% ét%ttgiﬂ ?Estaued xDSLs
it is desirabl ore an

r_thi reason,
e?ﬁ&?naﬁq) Jﬁa'enteh«u th@ B installed £RSTS (germ@tzeat
xDSL and to

'éFL{-SCbéc’L Llhe RT-.i ns all e
avoi d a reduct i on |§1e t‘fv ﬁgn?s%IgBﬁ oft2 highafrangmimssien output
.ZOles’ehtlsOfrdMﬂtécPcfrBBSLtheAiiT@I @Kg@i??ftlieem N&3bd xDSL

effect by the far end cross talk
RTURGR alqoadlt(tmehblmm daigiialbatnstn iR b Rfthe xTU C (10) of

d D jon output |evel of a nal
t ﬁ%ns {‘gh “P-‘? S‘ﬂi@%&raﬁ @lé(eﬁ}aféﬂvdmrﬁlingilegai kEwhsmission
X[t DS SiminfOlueX Y ol B LD T apcomended oy

G 993.1 whi reconmne

t dargad for enﬂeclfcﬂsemn{ WREXTN iRdiagRat «
station-installed ADSL, a function \e;\éhiﬁch eec}r{%‘gsgs (20) of the

t Fﬁ}%h‘i‘%ﬂ%(’fbuﬂﬁtﬂll@d xD3LMz or less of the
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cross talk “FEXT” generated from the xTU-C (11) of the RT-installed
xDSL, and to avoid a reduction in transmission rate of an adjacent
station-installed xDSL.

_ As a method of reducing an effect by the far end cross talk
“FEXT” of the RT-installed xDSL above described, a method of
decreasing a transmission output level of a signal transmitted from
.the xTU-C (11) of the RT-installed xDSL may be used.

For example, in ITU-T recommended G.993.1 which is a
recommendation of a VDSL, in order to reduce interference with an
adjacent station-installed ADSL, a function which decreases a
transmission output of 1.1 MHz or less of the station-instailed VDSL is
regulated.

It is proposed that transmission outputs in frequency bands
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30 I't is proposed that transm ssion outputs in
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JP- A NoAs 20RGhkE : V., i.0:.JPr ....20065 14040,.
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communication by using an optimum power spectrum depending on an

docunent whi ch di scl oses

operation state of an adjacent line is known (for example, see Japanese
Patent Application Laid-Open (JP-A) No. 2006-14040).

A document which discloses about a technique for suppressing a
transmission power in the same frequency band of an operation band
used in an adjacent another éommunication scheme (for example,
ADSL) to suppress interference with the other comﬁ;unicat‘ion scheme
is also known (for example, see JP-A No. 2006-115326).

However, in JP-A No. 2006-14040 and JP-A No. 2006-115326, it
is not considered that a noise .generated in a high-frequency band
higher than an operation frequency band used by a cofnmunication

apparatus is prevented to avoid a reduction in transmission rate of the




hi gher than an operation frequency band used by a
comruni cation 30 apparatus is prevented to avoid a
reduction in transm ssion rate of the 6 comunication
apparatus. SUMVARY OF THE | NVENH ON An exenpl ary
object of the invention is to provide a 5
transm ssi on output control apparatus, a nulti-carrier
transm ssion system a transm ssion output contro
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frequency ban a 20 signal to the
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transmission output of the signal in the frequency band to output a
signal to the communication line.

A multi-carrier transmission system according to an exemplary

aspect of the invention is.characterized in that a first communicatioh

apparatus and a second communication apparatus are connected to

each other through a communication line, wherein the first

- communication apparatus includes a storing unit that stores at least

one frequency band influencing a reduction in transmission rate of a
communication apparatus being present on an adjacent line adjacent
to the communication line and including a range which is higher than

an operation frequency band used by the communication apparatus;'

. and a control unit that suppresses a transmission output of the signal .




an operation frequency band used by the comuni cation
apparatus; 30 and a control unit that suppresses a
transm ssion output of the signal 7 in the frequency
band to output a signal to the conmunication line. A
transm ssi on out put control nethod according to an
exenpl ary aspect of the invention is perforned by a
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. abEonpRciyignd drealratirm iim WehaBmission rate of a communication
apparatus being present on -an adjacent line adjacent to the

20 communication line and including a range which is higher than an
operation frequency band used by the communication apparatus; and a
control process of suppressing a transmission outpﬁt of the signai in

- the frequency band to output a signal to the communication line.

.25 BRIEF DESCRIPTION OF THE DRAWINGS |
Features of the disclosed embodiments will be described by way
of the following detailed description with reference to the
accompanying drawings in which:
_ FIG. 1 is a diagram to explain a near end cross talk “NEXT” and
30 afar end cross talk “FEXT”; | ”




FIG 1 is a diagramto explain a near end cross talk
"NEXT" and 30 a far end cross talk "FEXT"; 8 FIG 2
is a diagram showi ng a system configuration of a
multi-carrier transm ssion systgmin which xTU Cs
(XDSL Term nation Unit-Center Side) (10 and 11)
installed on a station side are present a the sane
position; 5 FIG 3 is a diagramshowi ng a system

confi gurBIGon2ofs & diepeher teliowind o RpsteinNSdodtlRG ation of a
mul t il-c_arri_er transm ssion systemin which xTU
( XORI A ERRYIRE | bfAnsmisstamt edysfede) 010 whithl1)xTU-Cs  (XDSL

oot rancuPR b LoD 2 BLIL inflallodr- ration side

t hery PoeSedtld khefsahe pBtitiggi al 1 ed 10 xDSL; FIG 4 is
a di agram showi ng a system configuration of a

Snul ti - cdfiG.ed tisansmiagram showdng Bl Gysberns confligd@atidn of a

showi ng a tabl i guratjon which nanages "station )
nfGRRR P }n-“ﬁt gﬁﬁf} raPstates multsparriendransmassios system in
Si Ghgdh i Rt itihai N lation, W th "types, gf
rro_de_rrs";ﬂ'gle@G (@%Ldggg%g%téﬁgwﬁﬁﬂtﬁ?%#e side) (10 and 11)
- comistgliedtdroa sthiivmn si@nﬂﬁﬁréédﬁ%!iﬁ?eﬁggd%ésiﬁ%ﬂs to explain

"signal powers" in_association wth y
. A5 " eng| ezosy. talka “HEIG arwf sthewixA§J<«C "(ldpefevhy RT-installed
10 Pagggywhich 20 influences a reduction in transm ssion
rate of an xTU-C (500) of an adjacent |line (400) and

- a "signBlGpogefs’ Sgthdvdni Ngho n deonfhGaid
is a flow char;iS séjhog\/li'janégr%zillrl C%?‘?%ﬁg%e%%%% %denr %%'rgfﬁetéon of a
bynubiirceTtie€ tfaAbniasioargistgmibo a first enbodi ment;

FIG 9 Egca gi agram showing a state in which the xTU-C
(100) t rinki 2 sdmagiaghahaving pa etizbler mondiguration which

Solaihins OB B, A5 "B M e
15 sbhigralgnforshation” nHsobidtien ¥ith CfdQOdf modems”;
| FIG. 6 is a diagram showing a table configuration which
‘manages “frequency bands”. and “signal powers” in association with
“types of modems”;
FIG. 7 is a diagram showing a “frequency band” which
20 influences a reduction in transmission rate of an xTU-C (500) of an
adjacent line (400) and a “signal power” used in the “frequency band”;
FIG. 8 is a flow chart showing a céntrol operation performed by
an xTU-C (100) according to a first embodiment;
FIG. 9 is a diagram showing a state in which the xTU-C (100)
- 25 transmits a signal at a predetermined default transmission output
value without performing transmission output control;
FIG. 10 is a diagram showing a state in which the xTU-C (100)
performs transmission output control, suppresses a transmission
output of a signal in a frequency band influencing a reduction in

30 transmission rate of the xTU-C (500) to transmit a signal;
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perfornms transm ssion output control, suppresses a

transm ssion output of a signal in. a frequency band

i nfluencing a reduction in 30 transm ssion rate of

the xTU-C (500) to transmt a siggnal; 9 FIG 11 is a

fl ow chart showi ng a control operation performed by an

XxTU-C (100) according to a second enbodinent; FIG 12

is a diagram for expl ai ning the control operatl on
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I nd| n an x-TU- R 200) are connected tg -
eacﬁ‘ g‘ftﬁ‘ A5 1 'ﬁ’dﬂ“acacr&h%rﬁréaﬁlb‘ﬁﬂ% system( acoyrding to the
f iensbodi@penfi cati on apparatus (100) stores at |east
one

DESCRIPTION OF EXEMPLARY EMBODIMENTS
(Characteristic Feature of Embodiment)

Characteristic features of a multi-carrier transmission system
according to an embodiment will be described below.

The multi-carrier transmission ~ system according to the
embodiment is a multi-carrier transmission systeni in which, as shown
in FIG. 4, a first communication apparatus (corresponding to an
xTU-C: 100) and a second communication apparatus (corresponding to

- an x-TU-R: 200) are connected to each other through a communication
line (300).
A first communication apparatus (100} stores at least one

frequency band ‘influencing a reduction in transmission rate of a

- communication apparatus (500) being present on an adjacent line (400)

adjacent to a communication line (300) in a storing means

(corresponding to a storing unit: (104)). A frequency band to be stored
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frequency band influencing a reduction in transm ssion

rate of a conmmunication apparatus (500) being present

on an adjacent line (400) adjacent to a comrunication

line (300) in a storing means 3@g(corresponding to a

storing unit: (104)). A frequency band to be stored 10

in the first conmmuni cati on apparatus (100) includes a

frequency band range which is higher than an

opetathe it cquunupnitation eopedraius K200k omstudes at frequency band
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t heUpBressent 2l tramsn{it8iin tautputpof  hegaabnal at erdgincy band
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t heaesROGhERMroti b o (Thfiebaile :
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U pRESEHS SO Y SHFIBeAEC ALY (200F G ake it possible to avoid a
reduction in transmission rate of the communication apparatus (500).
With reference to the accompanying drawings, the multi-carrier
transmission system according to the embodiment will be described
below in detail.
<System Conﬁguration of Multi-Carrier Transmiésidn System>

Referring to FIG. 4, a system configuration of a multi-carrier
transmission system according to the embodiment will be described.

The multi-carrier transmission system according to the
embodiment has a configuration in which an xTU-C (XDSL

Termination Unit-Center side) (100) serving as a station-side
apparatus and an xTU-R (XDSL Termination Unit-Remote side) (200)
serving as a house-side apparatus are connected through the

communication line (300).




enbodi nent has a configuration in which an xTU- C ( XDSL

Term nation Unit-Center side) (100) serving as a

station-side apparatus and an xTU-R (XDSL Term nati on

Unit-Renote side) (200) servingias a house-side

apparatus are connected through the 30 comunication
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adjacent line.
Thg ‘interference information management server (60), for
- example, as shown in FIG. 6, includes the database which manageé a
“frequency band” and a “signal power” in association with each “type of
a modem”.

The “frequency band” means a frequency band influencing a

reduction in transmission rate, and the “signal power” means a signal
~power used in the frequency band influencing the reduction in -
transmission rate.

For example, when a “modem A” is used as a “type of a modem”
in the xTU-C (500) of the adjacent line (400), as shown in FIG. 7, it is
found that a reduction in transmission rate is influenced in “frequency
bands” all to aln (n is an arbitrary integer), a2l to a2n, a31 to a3n,...

For this reason, the interference information management server (60)




25 transm ssion rate. For exanple, when a "nodemA" is
used as a "type of a noden in the xTU- C (500) of
the. adjacent line (400), as shown in FIG 7, it is
found that a reduction in transp2ssion rate is

i nfluenced in "frequency bands": all to aln (nis an

arbitrary int eger) a2l to a2n, a3l to a3n,.... 30 For
thiﬂsl [8ason, l%e |nterference i nf or mat i on management
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mation required for control in comrunication
15 vﬁ‘% he xTU-C (100).

The transmission unit (101) is to transmit a signal to the xTU-R

- (200). The receiving unit (102) is to receive a signal transmitted from
the xTU-R (200).

The transmission output control unit (103) is to control a
- 20 . transmission output of a signal transmitted from the xTU-C (100) to

' the communication line (300).
The storing- unit (104) is to store information required for

control in communication with the xTU-C (100).

The modem identifying unit (105) is to specify the type of the
25 - modem used by another xDSL being present on the adjacent line (400).
Particularly, the modem identifying unit (105) acquires the
“station information”, “terminal information”, and “line signal
information” from the outside of the xTU-C (100) and acquires a “type
of a modem” corresponding to the acquired “station ihformation”,

30. f‘terminal information”, and “line signal information” from the line




The nodemidentifying unit (105) is to specify the
type of the 25 nodem used by anot her xDSL being
present on the adjacent line (400). Particularly, the
nodem i dentifying unit (105) acd8ires the "station
information", "termnal information", and "line signal
inforrmtion fromthe outside of the xTU-C (100) and
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of, every "information” which is manage
53 cmedesn o the thesis gieinformmiondequired &@s, the outside of

the xTU-C (100), every of information can be managed in association
with the “type of the modem” in the database of the line information
management server (50). ‘When the number of every “information”
which is managed in association with the type of the modem is large, a
type of a modem can be specified at high accuracy.

In the case shown in FIG. 5, the line information management
server (50) manages “station information”, “terminal information”, and

L4 % - L - - - - r
line signal information” in association with a “type of 2a modem” in the

| database. However, the line mformation management server (50)

30

may manage at least one of the “station information”, the “terminal
. - . . . . . .
information”, and “line signal information” in association with the

type of the modem” in the database, so that the modem identifying




type of a nodem can be specified at high accuracy. In
the case shown in FIG 5, the line information
managenment 25 server (50) nanages "station
information", "term nal informatldon”, and "line
signal information"” in association with a "type of a
nmodent in the database. However, the line information
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ré2@ebxing unit (202) is to receive a signal
transmtted from the xTU- C (100). The transm ssion

out put .'Ebﬁttmnsmﬁvssio(ﬂﬁﬁ): ©291) 9s €6RE4R5mEt a signal to the xTU-C
t mm sz,%on out put of_hmlzg_nal transmtted from the
« * (2085 TPECLVIRG vy H# tonetdive a 8igMal t2AnFhetted from

stiod kMW4Mifod)204) is to store information required
for control i'n comunication with the xTU-R (200).

The transmission output control unit (203) is to control a
transmission output of a signal transmitted from the xTU-R (200) to
the communication line (300).

The storing unit (204) is to store information required for
control in communication with the xTU-R (200).

| The modem identifying unit (205) is to specify a type of a
modem used by another xDSL being present on the adjacent line (400).
<Processing Operation>

‘A control operation performed by the xTU-C (100) will be
described below with referenc_e_ to FIG. 8. FIG. 8 is a flow chart
showing a control operation to avoid a reduction in transmission rate

of the xTU-C (500) being present on the adjacent line (400).

The modem identifying unit (105) specifies a type of a modem of
the xTU-C (500) being present on the adjacent line (400)(Step S1).




The nodemidentifying unit (205) is to specify a type
of a nodem used by another xDSL being present on the
adj acent line (400). <Processing Operation> 25 A
control operation performed by itHie xTU-C (100) will be
descri bed below with reference to FIG 8. FIG 8 is a
flow chart showing a control operation to avoid a

reducti OE in transmssion rate of the xTU C (500)
bei ng pre8ESragPlenthe medemtidentidyinmanit (15)mdprires “station
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r he,tabl e, managed in the database of the
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- (dedhg present andiiessdjave ntilipet (4000t rol unit (103)

interference i nformati on nanagenent
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SS{%I??ﬁgB% Iv‘fiﬁlg%gg‘f%&hﬁa 11 tabf¥ &%ﬂaé& YR thb ndz}tgl%ase of the
~ interference information management server (60) which is shown in
FIG. 6 (step S2), and stores the. acquired “frequency band” and the
20  “signal power” in the storing unit (104).
In this manner, the xTU-C (100) can store and manage the
“frequency band” influencing a reduction in traﬁsmission rate of the
~.communication apparatus (500) being present on the adjacent line
(400) and a “signal power” used in the frequency band in the storing
25 unit (104). |
The transmission output control unit (103) generates a bit gain
table in which the signal power in the frequency band influencing the
reduction in transmission rate of the xXTU-C (500) being present on the

adjacent line (400) on the basis of the “frequency band” and the “signal
- 80 power” stored in the storing unit (104) (step S3). The transmission




In this manner, the xTU-C (100) can store and nanage
the "frequency band" influencing a reduction in
transm ssion rate of the conmunication apparatus
(500) being present on the adjadént |line (400) and a
"signal power" used in the frequency band in the

storing 25 unit (104). The transm ssi on out put
bit.gain table in
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Fltﬁe Qpgip is found that the "ADSL" uses a frequency

band | ower than that of the "VDSL". Wen the xTU-C
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on the adjacent i ne (400) performns caomnmu
xPregsn 19n(tb©0adjgeaat hlES(‘H)O)I pergaif stoad @ ulicMibah the xTU-C

bg) egwer in the frequency band influencing th
ucti H TAYSS Zndit Saipnta 18f wibiieh bh'ﬂ}S&J(lﬁb(ﬁower in the

Sfﬂe@?‘ﬁ?"?ﬁ'ﬁﬂﬁﬁ R Rt Ood SRk ibiseide b of the
Iileugg m%?)tggﬁﬂpr?iéﬂzﬁ%}ogl%‘o%d?%é}w Bind &0U)%n'1%e basis of

requency band” and the “signal power” stored in the storing unit
(104), and outputs a signal to the communication line (300) on the
basis of the generated bit gain table.

In this manner, for example, when the type of the modem of the
xTU C (500) being present on the adjacent line (400) is the modem A,
the modem A is influenced in the frequency bands: all to aln, a2l to
a2n, a3l to a3n,... shown in FIG. 7. For this reason, as shown in FIG.
10, the xTU-C (100) Suppresses a transmission output of a signal in a
frequency band influencing the reduction in transmission rate of the
xTU-C (500) on the basis of the “frequency band” and the “signal
?ower” shown in FIG. 7 to output a signal to the communication line
300). |

In this manner, the xTU-C (100) can prevent noise generated in




20 basis of the generated bit gain table. In this

manner, for exanple, when the type of the nodem of the

XTU- C (500) being present on the adjacent |ine (400)
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frequency bands: all to aln, all to a2n, a3l to

a3n,... showmn in FIG 7. For this reason, as shown in
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o#ﬁeput .a signal to the conmunication |line
he adjacent line (400) to output a signal to the communication line

- (300).  For this reason, the xXTU:C (100) can prevent a noise generated
in the high'frequency_ban'd higher than the operation frequency band
used by the xTU-C (500) being present on the adjacent line (400) to
make it possible to avoid the reduction in transmission rate of the
xTU-C (500).

(Second Embodiment)

A second embodiment will be described below.

In the multi-carrier transmission system according to the first
embodiment, it is assumed that one modem is present on the adjacent
line (400) and that the modem identifying unit (105) specifies a type of
-one modem. However, it can also be assumed that a plurality of

modems is present on the adjacent line (400).




(300). For this reason, the xTU-C (100) can prevent a
noi se generated 20 in the high-frequency band hi gher
than the operation frequency band used by the xTU-C
(500) being present on the adjad8nt |ine (400) to
make it possible to avoid the reduction in
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A control operation performed by the xTU-C (100) will be

showing a control operation to.avoid a reduction in transmission rate |
of the xTU-C (500) being present on the adjacent line (400).

The modem identifying unit (105) spec1fles types of a plurality
of modems of the xTU-C (500). being present on the adjacent line (400)
(step S11).

For example, the modem identifying unit (105) acquires “station
information”, “terminal information”, and “line signal information”
from the outside of the xTU-C (100). The modem identifying unit

(105) accesses the line information management server (50) and



second enbodi nent is the sane configuration as in the
first enbodinment. 20 A control operation perforned by
the xTU-C (100) will be described below wth
reference to FIG 11. FIG 11 i$9a flow chart show ng
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- plurality of “frequency -bands” influencing a reduction in transmission
rate of the communication apparatus (500) being present on the
adjacent line (400) and “signal powers” used in the frequency bands in
the storing unit (104).

Next, the transmission: output control unit (103) determines a
“frequency band” including a type of each modem and a “signal power”
used in the “frequency band” on the basis of the plurality of “frequency
bands” and the “signal powers” stored in the storing unit (104) (Step
S13).

For example, when the transmission output control unit (103)
acquires “frequency bands” and “signal powers” corresponding to a
modem A and a modem B in step S12, as shown in FIGS. 12A and 12B,

the transmission output control unit (103)7 can specify a frequency




In this manner, the xTU-C (100) can store and nanage a
plurality of "frequency bands" influencing a reduction
in transm ssion rate of the conmunication apparatus
(500) being present on the 20 a@Pacent |ine (400) and
"signal powers" used in the frequency bands in the

storing unit (104). Next, the transm ssion output

con LI 03),,determ nes a ., "frequency band"
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ba egt of. tg mpdem B. In this nanner, even
t ﬁl §THYng éﬁrmhqa imgdern AveddharmogemsBnt Ruor ékgmple, in FIG.
adjagentet | 400), .a "f.requency. band including the
FVERSSR R TR i o1 beRA 182 1ate &N neluding the
1011édemh%. "a-SiCEmBh ﬂlQ) "’ ] I8 I wer i “ N
preferably —determ n\ea%E%yB?]h{g?r% emi gg’%t Eg ’nﬁﬂeﬁ}aé. a2” is
FSelestadpi e, in FIG 12C a "signal power" in a

e ke Bt 5 5 R0 ahothie Sroquames hand o hemdom A to

E g]rl]gc‘fgt?ql% - yr?gggl%dkﬁ?%}?@ Roldl %I)t:;ilgl%d" ];vrhee u%ﬂgy“frequency
band” including the modem A and the modem B is determined, a signal
power used in the “frequency band” including the modem A and the
modem B can also be determined. -

For example, when the ratio of the “frequency band” of the
modem A to the “frequency band” of the modem B is given by modem
A:modem B=7:3 a signal power: x used in the “frequency band”
including the modem A and the modem B 1s a signal power calculated
by x = (7a + 38b) + 10.

The transmission output control unit (103) generates a bit gain
table, in which a signal power in a frequency band influencing a
- reduction in transmission rate of the xTU-C (500) being present on the
adjacent line (400) is suppressed, on the basis of the “frequency band”
including the types of the plurality of modems shown‘ in FIG. 12C and

the “signal powers” used in the frequency bands (step S14). Then, the




the "frequency band" of the nodem B obtai ned when the
"frequency band" including the nodem A and the nodem
Bis determ ned, a signal power used in the
"frequency band" including the gpdem A and the nodem
B can al so be determ ned. 20 For exanple, when the
ratio of the "frequency band" of the nodemA to the

"frggﬁencx band" of the nodem B is given by nodem A :
nod&APEIUSsion putpud; camtralowmit %1QVecdbutputhea signal to the
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Th& % ansni ssi on output control unit (103) generates a
bit gai table, in which a signal power in a
Ireque_nggff bitg itman?e?ﬁithgTﬁTéﬂ?(gggﬁ)@gD_ a8 shown tin FIG. 13,
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Sl% tThe , the 21 trajrqsrri ssi on out psd?ﬁgg?toﬁr glﬁ?‘fm in FIG.
(1 SYHRu asigngldp the covemwuinationdahé ¢800). ne

(300) by, usgi he generated bit gain table (step
S15) . I%nt Epgsgn{éﬁ?é%r’tﬁb Ehr%yé}lcl%ﬁealrna% §mﬁmfwon system
10 Pldbeodding fo SHORIRBRASAPLARRERY SR BYURYIAL &F modems are
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signal powers stored in the storing unit (104) to output a signal to the
communication line (300). In this manner, even though the plurality
20 of modems is present on the adjacent line (400), a transmission output
of a signal in a frequency band suitable for the plurality of modems
can be suppressed.

In the second embodiment described above, as shown in FIG.
7 12C, the “frequency band” including the “fréquency band” of the
26 -modem A and the “frequency band” of the modem B is determined.
However, when the number of types of modems being present on the
adjacent line (400) is large, a “frequency band” including the types of

the modems at a predetermined ratio can be determined.
For example, as the types of the modems being present on the

SQ adjacent line (400), a modem A, a modem B, a modem C, and a modem




15 (105) suppresses a transm ssion output of a signa

in the frequency band influencing the reduction in
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For example, as shown in FIG. 14, the xTU-C (100) measures a

. crosstalk noise of the adjacent line (400) by usiﬁg a spectrum analyzer
or the like (step S21).

The xTU-C (100). determines whether a noise having a value
equal to or higher than a predetermined threshold value is generated‘
in the adjacent line (400) (step S22).

When it is not determined that the noise having the value equal
to or higher than the predetermined threshold value is generated in
the adjacent line (400) (step S22/No), the xTU-C (100) determines that
transmission output control is unnecessary, and a signal is
transmitted at a default predetermined transmission output value
shown in FIG. 9 (step S23). - As the predetermined transmission

- output value, a maximum transmission output value disclosed in
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control of a transm ssion output in the enbodinent is
perfornmed can 15 be executed when it is determ ned
that a noise having a value equal to or higher than a
predet ermi ned threshol d val ue i g3generated in the

adj acent line (400). For exanple, as shown in FIG 14,
the xTU-C. (100) neasures a crosstalk noise of the
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5gend; i fnet f j ' 00), (st / \
e anie (168 RGP TRAL SRRV, ek HUE GJBAY performs

cofuppressonnmuatessef ¥, trandndissicalitp st ahﬂ"’\ﬁ%ﬁish%iggion output
at a é}leﬁ‘a%xlt predeterm ned transm ssion output val ue
shE6RALOH oEpigyal drapsmtipd tastheheomnadeieationriéde (300).

transm §si QR ut ;val u a maxi . transnjssion,
“out put 3@1 3@1333%§%§’éddﬁﬂe‘2§inﬂ ﬂﬁﬂﬁ%@&mﬁaa@%ﬁ having the

.10
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is applicable. Wen'it is de

hafanfyated inaithe edjislentdiner (40Mhdt daiabet Hetermined whether
prgggterirsn %ed threshol d value is generated in the 5
adiTARERISPIORe PREBYL ( SoBprolsoof Yes) sigmal x TAIGHHBON to the

PO sAHBHE3RE @ O@t)ﬂst é&'- Q?'fg:}e%og r'gﬁé ir%%i{o%qoio H}e%%turing the

- vAPFEYERILAE the
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and transm ssi on ou P on

t rcansstialk etbise ihhale:g%acy'xﬁarhgr@gb §s o i
manner, dependi ng:}i on whet her 1t he no?]sg rﬁ%\%ﬁaékﬂtgﬂ 2 spectrum
dikenj ghlee arbastalkenpisedat dhei aéfhcent line (400)

t shpl ue,i.S. 10, generated in_the adjacent |ine
(?1%%) ?Qi’?e}é{%r 4 ba’ePBP}P%H@deWr@f Wé?tl%q%ans gdiyfe may also be

omexsuredy ki admalgpal transnmitted to the
communi cation line (300) is perforned. The nethod of

measur ifagthéyembodiments described above, a specifying method used

~ when a type of a modem being present on the adjacent line (400) is

specified is not limited to a specific method. For example,
information is acquired  from modem management soffware in a
telephone exchange station, so that a type of a modem is specified on

the basis of the . acquired. information. Alternatively, a type of a

. modem can be specified by directly using information installed in a

25

house, or a type of a modem can be specified on the basis of a signal of
a line, crosstalk noise, or the like.
In the embodiments described above, as shown in FIGS. 5 and 6,

pieces of information are managed in units of “types of modems”.

- However, the technical idea of the present invention is not limited to a

~type of a modem. When a frequency band influencing a reduction in

30

- transmission rate of a communication apparatus can be specified,



crosstal k noise in the adjacent |ine (400) is not
limted to a spectrum analyzer or the like. The
crosstal k noise in the adjacent |ine (400) 15 can be
measured by applying every neth&4. The noise may al so
be measured by using a nodem In the enbodi nents
descri bed above, a specifying nethod used when a type

of @é@dﬁiﬂ@%hﬂ%e{oéﬁ??gg on the adjacent line (400) is

specified i s not to a specific method. For

exanpl e, IR0 the ombevt oremBodiAEhtLd, o f I
managenent software in a tel ephone aexcsgyﬁl}g 205t Bplue  which

so § regsg@p% igpngmissiom outppecoff laed1grml hb]ea b&%hﬁency band

f f A | of
.0 1h e‘%%%' ege ncé:g(?ﬁéa;ggysl&lésgr@{nl?%;:t\égqf}/@e xT C (500) can be

em ca
| 5| nfarbntﬁ-hlrﬂ | di
frdem can ge agggile,fclped Igbrfa £ Qﬂgﬁ% }g‘?réeﬁﬁ}orbfval% of the

. a [trflesmesient attputotse ;. aled Eé‘l%.rb!lﬁiﬁnlkrnatyi%ted deapeé-idmg on a

10

odlnE S scri bed above, as shown in
B & md)[tfelq:‘,f BY ﬁaﬁm@ﬁﬂéﬁgﬂmﬂa@w ohawighsl of the frequency
he technical idea of the

f
tBQﬁa RIFTBLG na IrgﬁﬁmﬁOP in %%1%131%1011};&@& f the xTU-C (500)

present I nvent i
rmdzambe\/\hem;ﬂefélwwﬂ“ey zBad RE! tdididh g tﬁtﬁ{‘?ressmg a

|n 30 transm ssion rate of a conmuni-cati on ap

c T APE L SBIONY | eutplzu csner@lt;dm ibg C@&Dlﬁ‘ﬂe@pm\ﬁhp@ﬂdmé‘- on noise
t QY& & n@nts pression val ue ich
Eepresse% 5 e HYRceRt eo t of a signal in a

- frequengy @Hédelﬂmr#lﬂﬁ:rfﬂ d r?gég; Iboco%ﬁel, BEhes line information
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transm ssion rate
arbanagementas¢matretb0)Fdor 4AMPR, 4HShDWIP, ﬁSFIGn 5, manages
val transm ssion out put can al so

of th
ar #J"’&F(H?l 11§ %'H'Pa?,lo@d dé‘f%mfmnad omfarnia;tpﬁ;’of faaldmdhme signal
0 Q) ut_ o in the frequenc
inﬁrﬁ%@ﬁgilﬁlng 1@3 Wﬁl gﬂan‘é‘fﬁ%é’i fon mq D@fyand the

band
e A IO
o et L| mgg)em fliequeny siid” a88"e™iGhl power” in
clation with each “type of 2 modem”. However, the pieces of
information managed by the line information management server (50)
and the frequency band management server (60) can also be managed
by the xTU-C (100).

The multi-carrier transmission system according to the
embodiment described above can also be applied to a system as shown
in FIG. 15. In the system configuration shown in FIG. 15, an ADSL
in-station apparatus (500) and an ADSL in-house apparatus (600) are
connected to each other through a communication line (400). And an
OLT (Optical Line Terminal) (700) and a remote composite apparatus
(100) are connected to each other through a communication line (800),
and the remote composite apparatus (100) and a VDSL in-house

apparatus (200) are connected to each other through a communication




In the enbodi ments descri bed above, the |ine

i nformati on nmanagenent server (50), for exanple, as
shown in FIG 5, nmanages "station information”
“"term nal information", and "liB®& signal 15

i nformation" in association with each "type of a
nodeni, and the interference infornation managenent

ser , as .shown in , . hmanages
?“?%q((ﬁgﬁ?:y i3 ERRE Sondiosita apoantug 4100) includds an ONU
ass taé 410N e ivb i Hovvever t he

pi eémee of ?nform%g%alﬁgﬁggjdsﬁyq?ﬁgg} S|1ﬁe prﬂa&aﬁ%?l on
managemeft C@etmérol(ér@ho&Of(&ndhé MPWGQ@[&T@YaQ&%e xTU-R (200)
mana%e rﬁ O) can al so be managed by t

xTI§OES F?BE)‘)“ gt Pli CHTZISY éranﬁmmsssmtesysxoenrdmg to the

ac nent descri bed above can al so
= e%%gb."g‘a%d‘ﬁ%m?m CONBIRIGRI108 aPParatys Crpdbe executed

to a system

sy diye mot ogr Iyg 4r didrﬂ&ra%ol%hf

I n-station apparatus (500) g\%%ﬂ@oﬁDgEt ﬁ%t%gre such as a

apﬁwgr (feogramr.e . herp’mgt‘&m io reaﬁhle@lt bera rhésndiigamedium
an OLT (Optical Line

co i_cation lLi .
Terg?r%wn % ale%}cagrﬁfggr 1@,@1@ @%@m@w@grgqq;ﬁmg medium, a

(191Q)gn%rt8019ﬁ8919?%§ﬂ~(lg18%§§§ ?é | g?‘éﬁb&&%ﬁ?ﬁt@e like, and

conmuni cat'l on

.10 apider apwegtdm0) iandogddDSlrbm- hense rfoPPRY A2 onto  a

are connect ed to each other through a commuhi cation 25

Al |(f?émf%’6§)?a IPRe appATAiaISC borposke citappesibleito(d8@ute the control

rHZiJ gnq;\fb S’ tical tNetvvork Unit) and a VDSL
station-si par A HERIGR TN 3RParIYSsat | fsegra@ is loaded

- xTebia () Opx Bt 1N dphBnt 2200 ne SIS LiAUL l& gﬂg 4" redetermined
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mul ti-carrier transm ssion system accor tot
amefoekbmqm soimm ttheationruppaghi@n t@@@@é M ale P Possible to

b% exe % bx t only a hardware configuration but
al %‘8‘“%@? heree Hﬂir?%aé nd@rﬁhﬁwmm@gmmonrhpppmfgmm
|'s recoAdqds B AsLiSaOr i ! Oéfcfs?]dsﬁégﬁgs rh 0pt idti-carrier

recordlng meal um a magnetic r

nbpTsoigsion abysteanr di fh MRAlisefon %utﬁ:t&e%ﬁﬁ’fb‘fuﬁfe‘ihoar and a
i ke, ,and 10 the programis |oaded fromthe

a’lpwglmmqmspgm goatrol  program according to the present
1_nvent10n_ can be applied to an xDSL (x Digital Subscriber Line) (x is a

.generic name of A, H, S, V, or the like) which performs data

.. transmission at a high rate of several M b1ts/second through a metallic

25
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cable such as a telephone line.

A third exemplary embodiment of the invention is a
transmission output control apparatus including: an interference
management unit that manages the frequency band for each type of

the communication apparatus; a specifying unit that specifies the type

of the communication apparatus being present on the adjacent line;

and an acquiring'unit'that acquires a frequency band depending on the

type of the communication apparatus from the interference




(3]

comuni cation apparatus to nake it possible to execute

the control operation in the conmuni cati on apparatus.

The programis |oaded from an external equipnent

connected through a predeterm ngd network onto the

communi cation apparatus to also nmake it possible to

15 execute the control operation in the conmunication
apparatus. A transm ssion output control apparatus, a

nul TREEem It meapgnivderein dhet sboringt naks mtemisonhe frequency
out , +.and transm ssi on out put

co nl?#%(li %E%gé%%?%?g‘ ger taﬁ) i gOf?t&]e( HE B ELEAtion ﬁ?/g?’u'fartélﬁ-

can be appfféeetht @xempiRS) doibDifthbal FUPSS'; %ht@g)”?% that the

(x is a 20 generic nane of A, H S, V, or the

whi 8 WEDEDr writd Aacguitennsnhesi ecomahuaiditgdn r appa®htuses of a
a netallic cable such

| 1:M bigt s/ dth
e HLPRlik R S/meinare Avertal bichos Anpctibod wbitt aoplurality of
t heyd i Oy ) | S§i { put trol I
e TN, rovnds ndenenbhAl o SIhRTAIBE  brCRRG Sompmunication

apparatus’i

- thappamatigess byeths cayerfoyeadn hAhgSRCH t! Mgﬁt,?:fhe $B6ring unit
a

co nicati oguappar atus; a specifying unit
sp&tqtesdae Rinraly obfragrencynbamis atependippanathis types of the
and an acquiring

bej h dj Line;
Db RREEREH b DAoL e (Sl g dafedmines o

10 30freyaeney HahRl W;&gg@%b%s@ @ﬁiﬁ'ﬁvﬁﬁs dibg ﬁl#glelg OB tfl'hegbasis of

i nterference 26 nan nt means, her e n

- unthe pluradityt tlefrenegnen dyandsomed deperdboek QtrhASmiy$ien output
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of the.co nj.cati on apparatus. A fourth exenplary

erBlifERR! 18 the,detarpinedofrepyepnutbanss  acquiring

unit acgqui : nikcation,a atuses of a. 5
plurali tgy fgt?ﬁt 5%%21'})611%%”2%%@ P?f%&nﬁygft dpEentigpnds that the
uriontral phit aldtbymahed (£ TN QMM L SRERAING Ok lfrality of
types of the conmunication " apparatuses by t

i ity ehcbandanagentim  frdguerntclye Isdmwd i vghichi tsuppresses the

Stt%x?s?’mtih?gﬁl urality of frequency bands dependi ng on

t he Ly pae 8f SHEU: onmuni cati on appar at uses, and t he

Conty SLAUBIESSAINE endal BRI BGED io e ne
control unit determines a frequency band including the plurality of
frequency bands at a predetermined ratio as the frequency band which
~suppresses the transmission output.

A seventh exemplary embodiment of the invention is that the
transmission output control apparatus includes a setting unit that sets
the predetermined ratio.

A eighth exemplary embodiment of the invention is that a
transmission output control apparatus includes: a line management
unit that manages states of the adjacent lines and types of the
communication apparatuses in association with each other; and a state
acquiring unit that specifies a state of the adjacent line, wherein the
specifying unit specifies a type of the communication apparatus

corresponding to the state of the adjacent line specified by the state




the plurality of frequency bands and suppresses a
transm ssion output of a signal in the determ ned
frequency band. A fifth exenplary enbodi ment of the
invention is that the control @%it determ nes a

frequency band including the plurality of 15
frequency bands as the frequency band whi ch suppresses

t heacduiaiisg g i xth exenplary enmbodi ment
of thqe i nventi oﬁepg%ﬁzltnet @éﬁla&?ﬁ?% lrlTEﬂti't det er m nes

a fr equeAcyinihrekenplautgi e¥abbAEmPh ' '
téj??narfgd ratio astjtbﬁ(lteh%?%g%%tﬁééqg;éﬁg%%he state

ban at a. pred
Miogf]th‘?@&@l?ﬁBF j@’sﬁess'tlhéewfansmdsiimﬁmrmaltipntneléted to a position
se xempt ary. enbodi nent of the invention is that

WPRER SX St “g%tcﬁﬂ%m&l&ﬁ‘farté?n ARRaTatus helogupeesent on the

‘the transm ssSio

Ssetdingentnikinbhay spigldd1® REGHRLELN B 105 2 Louse-side
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ei ghth exenpl ary enbo ment e inventt
25CePanymadion apiputusobéimy @RBAHALYS ﬂ}féﬂalﬁgéén@ line. and
|Iﬂ§f rrana%?errenlt anlt that nmanages states of the ’
ad"ACEMA 9 Eeladpn toyage eperatipe freguenny bahd amd a transmission
apHHh HS &l ociation wth each ather; and a ]
state acgﬁlﬁ??ngﬁinﬁ%@({h& gb“ec?%@‘&"%@&fle apparpéuses being
adpresent on tle adheestnidde specifying unit specifies

a type g t he communi cati on apparatus 30 correspondi ng

to the $t&¢ethiexemepbuyaeamodinentspéciHd advBNtioRe is that the

3%@%&%@% ﬂzlﬁé%é%pgé}g e{%’:%%} %g%rlrlgggpggggggen:{glyn frem and

etp et o ATBMEi bl

i soncrsoiasagihey SRRy BTG T M o

t . el ofat u@ém mcanggqh seppaatelySromi agdpimigidndently

ook Ve A BB o R AP SRR 551 on schome.

\glrﬁ ie g 2 ] ta'.’ﬂgnﬂiiﬁﬁgtlg)(%xg%g%lt@i’m 5 :b%@ltif.n%[flt PP RS "W that a
transmission output control apparatus includes an adjustment unit
which adjusts a suppression value which suppresses a transmission
output of a signal in a frequency band.

An exemplary advantage according to the present invention is

‘that in a frequency band including a range which is higher than an
operation frequency band used by a communication apparatus, it is
possible to Suppress a transmission output of a signal in a frequency
baqd influencing a reduction in transmission rate of the
communication apparatus and to output a signal to a communication
line. For this reason, a generation of a noise in a high-frequency
band higher than the operation frequency band used by a
communication apparatus being present on an adjacent line can be

prevented, and a reduction of the transmission rate of the

communication apparatus can be avoided.




10 A tenth exenpl ary enbodi nent of the invention is
that the interference nanagenent unit is arranged
separately fromand independently of the transm ssion
out put control apparatus. An el 8denth exenpl ary

enbodi nent of the invention is that the |ine
management unit is arranged separately from and

i ndependemn n1SS|o ut .contro

appar at us. HAIE 1:th’\/l?fe]lrﬁ'teﬁltkexenp Srary %9‘86{6'11 Hg Y gihopHp and described
i nveithi oeferentdts erenty] &R Blftsd dif isPiHered ﬂtﬂ"g invention is not
ap araggf i nc)J udes an adjustnment unit whic ju

suppPEes 4 taesre qmb@fiﬂl?m@r estesvil gbaggﬂkﬁstm by those of
ou n i n.a.frequency

extgz'g}%r)y gléf}g%{lgcélg artthadi ﬁ@“f’&stq%ém&eés%form]mdt defnils may
5i s bet httdd Bhardine GHERNGY: Lan

is higher than anquopera??ggrlﬂggﬁghcy}%%ﬁauggéﬁﬂgﬁcgpe of the
- cobngrirtativemtappasatefned byithe qlaakbl e to suppress a
transm ssion output of a signal in a frequency band

i nfluencing a reduction in transm ssion rate of the 25
communi cation apparatus and to output a signal to a

conmuni cation line. For this reason, a generation of

a noise in a high-frequency band higher than the

operation frequency band used by a conmmunication

appar atus bei ng present on an adjacent |ine can be

prevented, and a reduction of the transm ssion rate of

the 30 communi cation apparatus can be avoi ded. 28 -

Wil e the invention has been particularly shown and
described with reference to exenpl ary enbodi nents

thereof, the invention is not limted to these
enbodi nents. It will be understood by those of
ordinary skill in the art that various changes in form

and details may 5 be made therein wi thout departing
fromthe spirit and scope of the present invention as
defined by the clainms. 29 WHAT IS CLAIMED I S:




* frequency

1. A transm ssion output control apparatus that
controls a transm ssion output of a signal output to
a comunication |ine, conprising: storing neans for
storing at least one frequency bgnd that 5 influences
a reduction in transm ssion rate of a comuni cati on
appar at us bei ng present on an adjacent |ine adjacent
nmuni cation line and incl.udes a range that

to wlgﬁgpo
is r 13 KdeAEBMERES ati on frequency band used by
t he cormun'icati gn appar atus; and control neans for
suppr essi ng aty LS19h BUPPhtcastrehappagatighhht icontrols a
t hetrfameauies 0,PUJ PLI sigpal, to the . _
conmuni Qati%ﬁl i éltt 9P e heteritl bR i SutGogpmunication line,
cortamgprisppsir at us according to claim 1, conprising:
interferepce managenment nmeans for managi ng the

TG dregnse feh stypimgofatt beastoomenfeqiiedy band that

| ap fe D oS 1 fying.megns for specifying the type
| 5of H?ﬂgtec&:%ﬁ?m%i %%giufj‘%wnadﬁa%éﬁﬂwlﬂ@ Eﬁ}él%eﬁf dncemenunication

10

5

~control apparatus ac

10 acsjginni ng tiwafie ey snd WH S tp ATy %’}éﬁ‘él ) .tPle ec(ﬁ)n%ryunication

adjapparhtlis NBei@Pd RO« | . n Qr._acquiring.the
frequency band'%pgﬁd%tr oﬁlg' {5212 ?d aé:e%)l? ﬁﬂée adjacent to the
cofiffii Batdadtomplpne aand induwdebeai RiREE SEONCEs higher than an
rragggfqent neans, erein 10 the storing neans stores
th aeé%ﬁ%‘%ﬂllﬁ}ﬁi’ A$eddothe hemmypicadfon hpparatus; and
comuni 3k . 3aThe. transm ssi on out put

nbt BAALS é‘gf df PSS A nhransiHapiem otput of the

aﬁggratuses of a plurality of types spec
t pecifying 5 means, a plurality of frequency
bands depending on the types of the 30 conmunication
apparatuses by the interference managenent neans, the

storing reanPhet St ReidH lﬂﬁﬁbjtﬁ: Yeotrbl & Dars usb aanc((j:grding to
claim 1, comprising: "
interference management means for managing the frequency
band for each type of the communication apparatus;
specifying means for specifying the type of the communication
apparatus being present on the adjacent line; and
acquiring means for acquiring the frequency band depending on
the type of the communication apparatus from the interference
management meaﬁs, wherein
the storing means stores the frequency band depending on the

type of the communication apparatus.

3. The transmission output control apparatus according to

claim 2, wherein
the acquiring . means acquires, when communication
apparatuses of a plurality of types are specified by the specifying
means, a plurality of f:z_-e_quency bands depending on the types of the




dependi ng on the types of the comrunication

appar atuses, and the control neans determ nes a

frequency band that suppresses 10 a transm ssion

output on,. the basis of the plggality of frequency

bands and suppresses a transm ssion output of a

signal in the determ ned frequency band. 4. The

transm ssion output control apparatus according to

cl fiommunipgiien mppaeateses by thednserdetatrds Mmapagement means,
_frequency bartg i ncl udi n% the pl ﬁr ality of frequency

bands as “Ihe® FER eREF B aftrResatthey phvealeles afhéreiency bands
tr ngl$s e A ssi on_  out put

cont o aaE RuM et I el il Atseg rand

control #eacsntlel eietmedeterniBriden fye ity Bohd¢hae uppresses
t he fc}pl urality of frequency bands at a predeterm ned?

- 10, of Fagsmigaiony ewtratcgn. thepbmeistdfathesphpmdityesf frbquency bands
trgﬁan},, 'Penssgug%t. 6. .The transm ssi on_out put .
contro DArar us "ACROMETHER QUiRYtapinas siggwipint $hagdetermined
sefriegi@nepdand or setting the predetermned ratio. 7.

The transm ssion output control apparatus according to
claim 2, conprising: |ine managenent neans for

managi ng ‘irt a@as of the adjacent |ines and types of

the commifri catiohradppaissin etpit sedephpparatus adcsording to

eqqgiﬁtgl%heela%ig state acquiring nmeans for specifying a

state of t jacent line, 31 wherein the specifying

. means  sfie€icbinéfolamenR QEtéﬂiﬁirfé%”ﬁ“ﬂeﬁﬁEthlb%@&’%ﬁfﬁ@ing the

corre3fondi ng to the state of the adjacent” |
: S@ggm 15 objreqrencicbands es dbguirequenaebandfthem duifbresses the
enment ans. 8. The transm ssi on out put

[ n
0 cgg%rlo lsgsgﬁﬁroé{tﬁél according to

o. The transmission output control apparatus according to

claim 3, wherein
the control means determines a frequency band including the
- plurality of frequency bands at a predetermined ratio as the frequency

5 band that suppresses the transmission output.

6. The transmission output control apparatus according to

claim 5, comprising:

setting means for setting the predetermined ratio.

7. The transmission output control apparatus according to

claim 2, comprising:
line management means for managing states of the adjacent
lines ‘and types of the communication apparatuses in association with

5 each other; and

state acquiring means for specifying a state of the adjacent line,




claim7, wherein the state of the adjacent line is at

| east one of information related to a position where
a station-side comuni cation apparatus 5 being
present on the adjacent line is3installed, information
rel ated to a house-side communi cati on apparatus being
present on the adjacent |line, and information rel ated

to Qﬁsgger ation frequency band and a transmn ssion
schens tHat are used by the conmuni cati on apparat uses

bei ng pr egen et j.acent lixne. 9. The o
transm ssi oné%él}?%ggc%arno S&Sﬁgfeé"‘t & tEReoPhithg cemmunication
cl apparatubenetresgdirlihBl @y {18 LR ‘ | S i

10ar rﬁgged separately 1f r@om and i ndeggn e%ﬁ%é%ﬁpﬁ% épemﬁed by
t r dREmtats aRaBIR paimeans fuim dhedint nsanadéneRbeans.

‘transm ssion output control apparatus according to
claim?7, wherein the |ine managenent means is arranged

separatel 8 from 32,64 n I f.the transm ssion ..
out put control appa?gﬁg.ﬁgﬁlg‘g%‘éé’tcggﬁo i RRPFR S pegording to
contxyl 7appgeerainis according to claim 1, conprising

adj ust nﬁ t ans for adjusting a suppression value
~that s g‘ﬁré sOh theaashaessitobineuipat déast sngnef information

th d._3 12. [ ti- [
tr EAe e ARC RO PN Fho enole i side smmmpeieatéon apparatus
-5 apipangt pieseid o F6E QA5 AT E@iﬁ%lﬁﬁp%g(}trﬁ%ﬁ{)ﬁﬁglated toa

cqnnected to each other through a commnics

l_é'ieﬁsltdh‘e CoIIg tnocAthem | apidrantus Phéingt ?iebé’k@ﬂ W EheOadjacent
Stl?x{lé n% Hear}s for.storing at |east one frequency band
i nt I ueAtPnigrpading itslated te A mpssations ftegusiney band and a
C ARHH NG ibR s cHARP |na present on an adj acent.
" line ad] acleilf;illtrh T t%rgﬁgg%ﬁrgne}hsle?aﬁygﬁel?Oﬁém&mcﬁﬂepﬁﬁ’?@ratuses

abeamgerebatt o8 thieghtiacbhplindd operation frequency.
band used by the comuni cation apparatus; and

9. The transmission output control apparatus according to

claim 2, wherein

- the _mterference management means is arranged separately

from and independently of the transmission output control apparatus.

10. The transmission output control apparatus according to
claim 7, wherein
the line management means is arranged separately from and

independently of the transmission output control apparatus.

11. The transmission output control apparatus according to
claim 1, comprising
adjustment means  for adjusting a suppression value that

Suppresses a transmission output of a signal in the frequency band.




10 control neans for suppressing a transm ssion output
of the signal in the frequency band to output a
signal to the communication Iline. 13. A transm ssion
out put control nethod that is p¥formed in a

transm ssion output control apparatus that controls a
transm ssion output of a signal output to a

communi catlizon l\i ne wherein 5 the transm ssion out put

control appara u?%@i?@?ﬁf? )Elﬁé‘sgfléﬂo_r’i’g sypigmofn which a first
st eoinguaicadtess hppagaths %'Ilﬁnﬁysekegﬂg co'n?&luﬁ%gagﬁiglgngpparatus are

reduction in transmssion rate of a conmun .
-apfaracetediei earlpodsanthemgina 20imaanicdticie lidd #RERLn
to the X O%I cation line and including a range that
i s hi gher®t oMy patighi anp dnasys énchndeand used by
~ 5the comyypi; i pag at us; and he control step of
' "suppﬂrlessi nglﬁgttlrg%ﬁgl% ?sqrongt%%t aE)f ??w R@ndreqyency band
t hnfluengiegcy haddctidnoyYhp ' f icati
conmuni cation _ |ine. :ILI4. A t?lg%lé?r%g@o%gtbeu?og‘uta SSRpYpication
pr P &AttBatbaingexumsent onn ant raajacemtsi BAeOWdiHbent to the
co I ratus that, contrqols a transm ssion output
: ofébgﬁlglluéﬁg‘%aliaﬂt #8d; 18 REcat Fomee that 8 higher than an
Wb fioh B 1.SiS] t.put control aratus .is.
caused to é'xggﬁ{‘gﬁ@é‘ﬂi‘gﬁﬁg tglre océ’&gmé’flc%’ialg iﬁ@aaﬁatus’ and
10 least ommtrobquenny handupppésdiBBChnershdhliissh %Buldt of the

trans ssiﬁ;nrfr ate of a communi cation apparatus I'n
- p,s&rgﬁlnb fire@nerehbandnto autmeent sigaal fte the communication
c nication line and including a range that is

hi gher than an 10 operation frequency band used by the
communi cati on apparatus; and a control process of
suppressing a transm ssion output of the signal in

the freqddnch beas s shoth puttpat Soptedl n@thbBE that is performed

cmni %ati on. Line.
ransmission output control apparatus that controls a

transmission output of a signal output to a communication line,
wherein
5 the transmission output control apparatus performs:
the storing step . of storing at least one frequency band
influencing a reduction in transmission rate of a communication
apparatus being . present on an adjacent line adjacent to the
communication line and including a range that is higher than an
10 operation frequency band used by the communication apparatus; and
~the control step of suppressing a transmission output of the

signal in the frequency band to output a signal to the communication

line.

14. A transmission output control program that is executed
ip a transmission output control apparatus that controls a

transmission output of a signal output to a communication line,
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wherein
the transmission output control apparatus is caused to execute:

a storing process of storing at least one frequency band

10

influencing a reduction in transmission rate of a communication
apparatus being present on an adjacent line adjacent to the -
communication line and including a range that is higher than an
operation frequency band used by the communication apparatus; and
~a control process of suppressing a transmission oﬁtput of the
signal in the frequency band to output a signal to the communication

line.




