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1 MULTI-CARRIER TRANSMISSION SYSTEM This application is based
upon and claims the benefit of priority from Japanese patent application
No. 2006-270883, filed on October 2, 2006, the disclosure of which is
incorporated herein in its entirety by reference. 5 BACKGROUND OF
THE INVENTION Field of the Invention The present invention relates to a

transmission outRyt GOR{ éI% [rier transmission
system, a transmission (f)u &@%@%ﬁ}gﬁ%}l Mﬁg%gg tranemiedon
output control program which are applied to an xDSL (x Digital Subscriber

Line) (x isra generic,name of. A, H, S, V, or the like) which performs data
transmiss@%ggt%)ﬁcilgl e}rgt%n d?ﬁ%@/%‘?gl WPBRsARdoHd e ihle emstfiiof priority

cafilersudareana del Re 4ip81ita it - rt.The xD
ussﬁﬁamﬁ%llgjgéb?fﬁch ag ﬁa .teletgﬁgr?g%h%?g%?@%g%%g%é o} Uectober 2,
perform AREER P hrehidh tnobspoesdiehl Ihitsésacindtfentirety by -
AB&e ¢dsygnmetric Digital Subscriber Line), an 20 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 xDSLg Iseriminated from each other by transmission
rates, symmetry/asyrzﬁggﬂ@g)ﬁ%? iﬂéﬁﬁﬁw QNre 25
ggﬁ@}fbalfytharﬁndtasti@ﬁLs. The xDSL is called a best-effort service. The

transmisaigg ra;e of Tthe XDSL varies depending on environmental
conditions Suéh ggen Invention relates to a transmission oufput control

apparatus, a multi-carrier transmission system, a transmission output
control method, and a transmission output control program which are
applied to an xDSL (x Digital Subscriber Line) (x is a generic name of
A, H, 8, V, or the like) which performs data transmission at a high rate
of several M bits/second through a metallic cable such as a telephone

line.

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 ADSIL (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
discrirqinated 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
14
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transmission distance of a communication line and noise. In general, 2
under the environmental condition that a transmission distance of a
communication line is short and noise is low, the transmission rate
increases. Under the environmental condftion that the transmission
distance of the communication line is long and noise is high, the 5
transmission rate decreases. The xDSL employs a DMT (Discrete Multi
Toﬂ%}igéh@?ﬁeWéﬁ' nadietetidncschiBhien|nhis schemes anssitalidatitince of a
traiging,J eg before @ modem starts communicatjon, a o
trg_énes%%gﬁgg |s%§ngien Sf]asc%%n?r#ur?iég;&? 18 ARd K SR (BRpRmession rate
NomerRatio). of Undechthardervaremeastsedearldit fRI8 AHADILH NEAR M ission
c C?Setr |sccaI(():{.JI ed on the basis of the SNR of the corresponding carrier,

a final transisSISM RN atiermiAag ofs tHemasinek theisaicidatetth, the
bitreatenhigs Ryaruye, RN RQf a carrier number: i (i is an arbitrary- 15
integer) i% epresented by SNRi. Then a total sum of bit rates arranged in

carriers: TataIRRS vreveriare camd Ruthbesceoé \iiicti afometh teltdhze as a

- Iaaulatad YRRl gation Bl AL N aining is

determined on the basis of the calculate
2B EuaNed 1hafortrate mSdemmlogeatts SR rhimTdRefeReNee S¥RWShission

qu%%é ol rate..In an ADSL conformigg to 6.992.1, the symbol
rate is give%ixsrggw éF&%%&QIMQﬁQS%&%M%&%@Q%E@ Ratio) of
Wheh armerierrateds sei:aht@d, B 256 PaiR dBr S MPSHIOTUPACS: rrier is
noi§e ip Lch%xDSlt_his %cross talk from

calculated on the basis of the SNR of the corresponding carrier, and a
final transmission rate is determined on the basis of the calculated bit
rate.

For example, an SNR of a carrier number: i (i is an arbitrary
integer) 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: Totalrate.

[Equation 1]

R
Totalrate = S x Z iogz[l + S];Ri J

Tz

Reference symbol § denotes a symbol rate. In an ADSL
conforming to G.992.1, the symbol rate is given as 4 kHz. Reference
symbol T" is an effective SNR gap. When an error rate is set at 107, r
= 9.75 dB.

The most dominated noise in the xDSL is a cross talk 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
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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 3 opposite
directions) and a far end cross talk "FEXT" (s cross talk source and a
cross talk receiver having the same dire(ﬁon). In general, the far end
cross talk "FEXT" has an effect smaller than that of the near end cross
talk "NEXT". The near end cross talk "NEXT" 5 and the far end cross talk

"FEXOSHA 158 degioibell beldwanfdetaih dvithrgferense efG e WhePRs talk

Cco, ication line (1) shown in FIG, 1 is assumed to be an object to be
mégg}%%d ,aél%i:oeés ?z%ﬁ(sﬁe%\éigte’beﬁfflﬁeﬁoﬁﬁﬂ‘{}ﬁigaﬁbﬁ lifeqy adivetioss. In

tatreseurede tinonfaichea SioRaddlQwn 1O Re-sRIe QIreeHon Ol 08 e than that
cogmg&glcatlon line (1) paid attention as an object to be measured Is a tar

erd SrEESERK HrEcProsmball MBATE.be Bhginstigrtrandmitieekisalk “NEXT”
atéentates aseasdigo %@st@’iﬁm‘iﬁﬁfﬁ ﬁdista an,amount of cross talk .
of the far end cross talk "EEXT" is also rela iggslbgtt(eiﬁﬁ%’fé%ege§8z%g‘%ndetall
a Yitskateisncestaigiihed. A cross talk generated by a communication

line (3) agyeLQs k source" in which a sjgnal flows in a_gpposing
direction of th(-i(’el %o%r%t%}é% Foanalf)r{é I](Cﬂepiﬁ aﬁlé?l’ﬂ’dh‘é% Eh bjbdst@prumed to
nha%s@{l@d @aecmaltendbﬁoaﬁéal&if%@(T'éA elanal tq hrcoriginally, teq by a
transmitted is 20 a tenug d according to a transmission distance,

w ereag%%éﬁéoa? H® Cros8 e WW&S@F&?@_@”%GH@@@C&O@SM& flows
ae destaationdstdbe &i0oal tR e AiginalLRNsNitsd (Fl‘?'[}%@lsdre%%é’%%g{)n as

an effect of the near end cross talk "NEXT" is more conspicuous than
SH8 IALErP cRSsRaReWERT 1528 Ifea cared ofmesnbeliti STRIEXTSL, Since a

S?eif(ijee&;/%l[igtgr'](go@' HAHAITP Al X T e RS L L TINR UGN N CEner o &
transmission distance, an amount of cross talk of the far end cross talk
“FEXT” is also relatively attenuated depending on a transmission
distance.

A cross talk generated by a communication line (3) as “cross
talk source” in which a signal flows in a opposing direction 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, as shown in FIG. 2,
station-installed xTU-Cs (XDSL Termination Unit-Center side) (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 (R'D) is advanced.

In a case of the xDSL installed in the remote terminal (RT), as
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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. 30 In a case of the xDSL installed in the
remote terminal (RT), as 4 shown in FIG43, 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 "FEXT" of the xTU-C (11) of the RT-installed

xDShow rconsBhGertlyenerated siuke weyroha cwawaiqqtj%'él@s 29 on the

of g}%ﬁzggu.-g (10) oé, existing station-installed xDSL. As a result, the

far end cross falkd s QEM&@&&%@@H fideh tRébery-dTert S eitheeason, a far end

RTc-imsmIIeﬂkD‘Stmgpsngrag%i%@p@S@rﬂ%lf-@B%(D@big%%
i xDSL

ination )
Unit-Remote side) (20) of existing station- installed s (10°af Pﬁé) xDSL is

adfARSHAB bR FRsERla DB LR I asnd 24)cam Fhisis Hecallie,aM¥D) of the
a signalofadi nsSMIsSi ut_level is.trapnsmitted from the xTU-C

(11) of the Rd%-?r{gt%%e%%kgzgﬁgugn%g}% c%nnsé;lﬁ(l)xr?é\]/ﬁﬁgir'a szb‘héi result, the far
treftifittagsvorbate XTRBETI0) géntherstalionrinstallghxDSHISC  (11) of the
at endi n a transmissi distance of the communication
Iinlg?gg)?%grgoﬂss tgﬁg%sg‘rvir?é) ﬁglg]wgf% |gE Y416RE crass tadEEX T (XDSL
infroeptetion LR -RONS b1 i @St %ﬁ@ﬂs&@ﬁ?@%%@é%ﬁﬁ%@‘ﬁrmSLs

reg3Py i& i%@esié%able to reduce an effect by the far end cross ta
generarsd fint tHasent-to ths & TiartrlledanBS ko €11 andltd Bvoid a

reductionlihilraisméssiadate Rban ad) tation-installed xDSL.
Qs a Ile.thod of reducing an effetgcfz1 b@#ﬁaﬁieég %r%}sl qla:‘ltraﬁé%s%f)fﬁeoutput
FRstafletr DS Hisede troseribbd, aTétlod i) defrehsi@Binstalled xDSL

:ﬁﬁ%@fi%ﬁ%@%&éﬁMg%%ngsl}%%%[gHSP%E“a{%es%f{%’t@dt?foglﬁ% GHEE (o) of
the station-installed xDSL is attenuated depending on a transmission
distance of the communication line (30), a cross talk serving as a very
large far end cross talk “FEXT” intercepts the xTU-R (20) of the
existing station-installed xDSL.

For this reason, it is desirable to reduce an effect by the far end
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 (.993.1 which is a
recommendation of a VDSL, in order to reduce interference with an
adjacent station-installed ADSL, a function which decreases =
transmission output of 1.1 MHz or less of the station-installed VDSL is

regulated,

It is proposed that transmission outputs in frequency bands
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25 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 functiopn which decreases a

transmission output of 1.1 MHz or less of the station-installed VDSL is

regulated. 30 It is proposed that transmission outputs in frequency bands

5 overfpping in an operation band of a station- installed VDSL and an
op@ratittPBaHE oR2dtafiBAnEeNclanDSH sredapprosseet tdladoRSL and an

redyetianightiansMispigns t i0R- } ed ADSL. However )
even thngh the transmis%%ﬁgétggfi%ﬁgge ggn%ﬂ‘s W eSSt‘ﬁ%fngﬁﬁ%ffcﬁp avoid a
baifitiGHmpp g irs thisspenatiote biefrith efshet istatiorsiastale VOIS

and the statign-installed ARSL are suppressed, when a noise is . )

generateﬁgn%#%%ﬁ?%rg%%ﬁ?gyu angﬂ#gﬁépﬁ%ﬁsmgnoﬂ‘éfﬁﬁ@ﬁ Bhtboetgaals in

stitien-fnstalienc&D Sknal phenasriengsiig Which tﬁgol%@gr%;%% orbtgﬁdill;eof the
e

is generated in ation-installed 10 ADSL to deteriorate an SN

o AR S T bt ot M onssalind ABfeasormypRressed,
aun ihalaseansisaianfale i 1A PRJIRALSIARI RN Athn the
For this reason, it is hoged to prevent a noise in"a high-frequency ban

highErhaR tharp &alibs 1shationthests kididR BhiaiedmSmandtoin which
dgstaahhavaish ' transmission rate.of station-installed
avaigi s eucin plihe géh?era%ecp ﬁﬁé‘d%#;?{betﬁgﬂp?é’géﬁfmaﬂed

ADSL from at present. As a technicdl documen
ifvBiterto etssimmate vaicB NRoidses AISTadkahmicpfetios pestaBRngstalled

daggso |catipn by usin opfimum power spectrum depending on
an 20 op;peér.eollttilg%f stgfng% %%ué%ig&én%iﬁ% %’Mﬁ}tf’& Bxhrapengggion rate of
JdpantstioRatest AppdcaliBT L Aid-Qaas: (IP-A) No. 2006-14040). A

docume?‘t whigﬁ.discloses about a technique for suppressing a
or 1s reason, 1t is hoped to prevent a noise in a

high-frequency band higher than the operation band of the
station-installed ADSL and to desirably avoid a reduction of the
transmission rate of the station-installed ADSL from at present.

As a technical document filed prior to the present invention, a
document which discloses about a technique for performing data
communication by using an optimum power spectrum depending on an
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 communication scheme (for example,
ADSL) to suppress interference with the other communication 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 communication

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



transmission power in the same frequency band of an operation band
used in an adjacent another communication scheme (for example, 25
ADSL) to suppress interference with the other communication 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
commuoisetigermEedin a high-frequency band higher than an operation
frequency band used by a communication 30 apparatus is prevented to
avoid a reduction in transmission rate of the 6 communication apparatus.
SUMMARY OF THE SNYERNTRONDEMR DI INSTHSI0IEHe invention seek to
provide a transmissjon output control apparatus, a multi-casrier
SIS, Slomtea PSR oUbU ESHFol RIS R 0Pt control

apparAFaSINISSION AuiRUreRRHatiBFO gy RichRieNantR Najse genesiadiivd and a
high-frequency band higher than an operation frequency used by a

) apya
transTRiSHRRUMEROFP AP PRRIRE A aVBiehaP TRt RISt &RamR ol ratBighHigquency
band GHRBRURIGAUANARRAIAIUS R aRSotdapcsWith Afifshasheet abtheRIesstvoid a

invention, there is provided a transmission output control apparatus that
reducieptitolsrastrasraisaio RichetarBrasiEIloRpEss-a communication line,
F%ﬁ‘%éméﬁé@%&ﬂ“&%{%ﬁ&?T‘&faﬁégag}e%l% RAUEREY B0 habyovided a
influences a reduction in transmission rate of a communication apparatus
transrhisinoppreisen tontah aptiacenthiacatijsde ntitertieistnmnoutitaton figedmdtput to
includes a range that is. higher than an_operatian frequency band used
o o RSt B0 Bt O ey b eSS Bl th
influckienismisdieti aLip utaftliessignaldn thectoaguencyibang parautpbtiagsigaaint on an
" to tEe communication line. In,accorjance \Q{ithﬁT second asp%ct of&ﬂhe n
adjacelyeUnt AioeHioN, e TOPFUGRIRT & R AR AR dnanessiont & dighesfhan an

operahtHCR-&fiEst COPAMUNIGAIION apPa@uRchACE GPPEk 6N BHINIEAIAN means for
apparatus are connected to each other through a communication line,

SUDPFGHBYE T RETIST eB iR bthsrsipphraths HeigasySheRn (orAEENS forignal to the

comntRling a4t jgast one frequency band influencing a reduction in
transmission rate of a communication apparatus being present
In accordance with a second aspect of the present invention, there is provided a multi-

carrier transmission system in which a first communication apparatus and a second
communication apparatus are connected to each other through a communication line, wherein
the first communication apparatus includes storing means for storing at least one frequency
band influencing a reduction in transmission rate of a communtcation 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 control means

for suppressing a transmission output of the signal



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 contrdl means for suppressing a

transmission output of the signal 7 in the frequency band to output a

signal to the communication line. In accordance with a third aspect of the
in the pregentinbentionpdisredsiprelidebeacransmission loetput control method

that is performed.in,a ransmission ot contiol, appAAs WM., eouided o

controls a transmission ou puat Bfa &gnaFoB‘fpuetnto 4 communication Ife,
transrviesei v theutr ansimis Siasled piiiacontretdppacdtus perdamaidfierstonipgt control

step of storing at least one frequency band influencing a reduction in, .
eoPargig SHHIGE STAR ot ECOTAHURIGEHSN Ayl T BUHRY bR gcation lne,
wheredtljacentlinaiadiacent o tbenaemmyurigaliopinaandincliging awWpNIestoring at

which is higher than an operation frequency band used by the o
teast QamifsgHRAsoRNh PfEETS End tREYEBATrINSIE BRSaioHrédsifYy 4 communication

apparyfﬁg] %@@B@s@ﬂ@ Q)lﬂtzglf éhﬁgﬂpﬂh@aﬁ} QCJﬁ?%r' %X&%ﬂ%ﬁ% Wi ﬁiﬂf@cluding

to the communication line. In accordance with a fourth aspect of the o
a rangresrtlinifehtither there i providedna eanensissiendounsdt evrifte| pragramcation

apparrm%t, i%ne(f(?}géj t@&{%? %@f%}q i?\? %[‘e%{}f%ugct?ﬁt{s%lngﬁ’&a@}ﬁ%{ ht?ft ﬁoengi%ﬁa? in the
transmission output of a signal outputto a communication line, wherem
frequé¢heythangrmissignioupeiatontiel appenatusie®cdused to execute: a storing

process o storia%at le st%ne frecliuep band influencirg. a reduction in ded
trAh ISR Fard R & COWRhURSKio a%%a%?ﬁ%%éﬁ’&’b} enton an Proviaet @

transrAdface nbdlinaadiatant fpdhamomanuricatiantdihaand treluding e rangsit control
which is higher than an operation frequency band used by the

appargiys Hgh RN S PE A TS IoR) QU0 Aroteed SPRpPRedshogpunication line,

wherdRRSMISHAN; pUbRbihe ofisnalindhel eguenes Rand o UtPW@isigRRbeess of
to the communication line. BRIEF DESCRIPTION OF THE DRAWINGS

storing eguigsioPiife %%hl@gé@ éwéoaiﬂﬂ@ﬁfénﬁinahéeéégéﬂﬁe@ brmapié?iﬂ% rate of a
comngﬁﬂ&‘%m Asiailed Aesernton. Wit referance io e a6LREIPANNY communication

rawings in which: FIG. lis a diagram to explain a near end cross talk
line ajExIuding a fanendvbiobs talkcEERIY: @ operation frequency band used by the
communication apparatus; and a contro! process of suppressing a transmission output of the

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

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:

F1G. 1 is a diagram to explain a near end cross talk "NEXT" and a far end cross talk

"FEXTY,
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FIG. 2 is a diagram showing a system configuration of a multi-carrier
transmission system in which xTU-Cs (XDSL Termination Unit-Center

side) (10 and 11) installed on a station side are present a the same

position; 5 FIG. 3 is a diagram showing a@system configuration of a
remote-terminal (RT) -installed multi-carrier transmission system in which
xTU-Cs (XDSL Termination Unit-Center side) (10 and 11) installed on a

station sitié@re preasent ad differant poOsitangloLxHaita fethaioSSon of a
ta}ﬁ{l‘ﬁE.XT" af the xTU-C (11) of the RT-installed 10 xDSL; FIG. 4 is a
diagram €H3WiRg a"SoLtEmIgsitRuratibiiora mmlti-cakishirandhbisSien (XDSL

syRienmil6ob i diavsate shawino @ dallscanoration whigh » station side

manages "station information”, "terminal information”, and "line 15 signa
iSRS h 21886cRRBS WRRLtAAIES of modems”; FIG. 6 is a diagram

showing prigblesconfiguragi ich_manages “frequency bands" and .
"signal powers" in associat%%y\%v%h ﬁt%‘é"é m%d%%?@%%cﬁo’i‘%é‘ ragtlon of 2
dregeaiie Jeawingad (RGUenoybdhet? whidbi 2@ infliencas saiedsidionintem in

t ISS|ai3 fate o U-C (500) of.an adjacent line (400), and a
"ggggﬁpz‘@yﬁg’eglﬁnﬁﬁé"fiﬁF‘%@tﬂgﬂdﬁﬁﬁ]@i Eﬁgfe?ﬂoﬁ}éggrt(lo and 11)
showariged contostpdatiendee Hesmad sunh A K BUE (dOP RTINS Sxplain
first.embodjment; FIG. gri.%f dia%r,am showing a state in which the XTU-C

a

@o rz?,‘}%n“é}ﬂﬁ% dalsnaf 4 ’reagtéh%ir?&[é"e@aﬁlll?ar%nﬁb@ioﬁ'pinstaﬂed

otIiRiL,; value without performing transmission output control; FIG. 10 is a
diagram showing a state in which the xTU-C (100) performs transmission
output cgﬁﬁol,‘éub‘bré’ssds%n@wsrﬁhgfmngut@uswaeﬂgned:irﬁguration of a

freaus ey PANCURIHERRING AT Rguelian in

FIG. 5 is a diagram showing a table configuration which
manages “station information”, “terminal information”, and “line
signal information” in association with “types of 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
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 control 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)
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

transmission rate of the xTU-C (500) to transmit a signal;
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30 transmission rate of the xTU-C (500) to transmit a signal; 9 FIG. 11 is

a flow chart showing a control operation performed by an xTU-C (100)

according to a second embodiment; FIG. 1.2 is a diagram for explaining

the control operation performed by the xPuU-C (100) according to the

second embodiment; 5 FIG. 13 is a diagram showing a state in which the

XTU-C (100) performs transmission output control and suppresses a
transmissioHodthit af Asigobldntasiiequancy kandrsllugasingeh performed by
reductianin~t ission yate of the xTU-C (500) tg transmit a signal;
FI%%&@EHIE%\[/}C &% rom%%é) RSREPSt SREHIHT 0 whether
suppressibhEont®| ¢f adradisipissian RIPELisIReHR etk 2R 1 1D o ration

a diagram shawing another system configuration constituting a
mAG-CaHEr 4 ﬁsﬁ%&%ﬁiﬁ% é@@&ﬁ?ﬁﬁfbﬁ’cﬁth@tbmm@lﬁmérﬂnﬁodiment;

DESCRIRTIONIQF EXf-ARY FEMBORIMENTS (FRFCIeHBIc,TU-C (100)
Feature of Embodiment) Characteristic features of a multi-carrier

tr &5 ESn tepaiemi sucarding robrcentivodimed: wilbpecdsseribetransmission
belayy 20 Jhe,muli-cayrier transmission system accarding to the ) .
emb%%im(_ent isr;}r';i U ﬁﬁf:éﬁiear tr}z‘r?gr%%%? n E’)‘?ﬁ If#’!’/vt?ﬁﬁ%% ddikfyRtion in
FlcaasmirsiovmmbenitatiendPpatalis (Dorte sponeing t9 sy adiy)-C:

100) andg(%ecqqp commg_rg(i)catio apparatus (corresponding to an

x-TU-R: are cofinététPs cHRAGhERATA0Eh & cBvpthaRicfodesgrmining

limeh(@0)r Alifss casBlonnicalion BRIRERTYSLAM SIGES JIEAGE O performed;

fraeggency band influencing a reduction in transmission rate of a

FIG. 15 is a diagram showing another system configuration
constituting a multi-carrier transmission system according to the

embodiment.

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 transmi.ssion system 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



10

15

20

25

30

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

adjacent to a communication line (300) in a storing means 30

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

in the first communication apparatus (10(3 includes a frequency band

range which is higher than an operation frequency band used by the
communication apparatus (500). The first communication apparatus (100)
suppresediratrammmissioredisput phamignal 11000 Teeuany 5 banfhency band

st ' storing,;means (104) to output the sigpal to the
co?n%?%lgigﬁgcr? life }(ﬁgeg)?ﬁng%rﬁgrﬁé?nﬁgﬁrtﬁ@ﬂ&t%%ﬂﬁ@ﬁ%aﬁﬁ)ﬁd used by the
apparatus(k@a) osuppiessesud B0SNISSTHO WP b a,SIANY Rdon apparatus

fre(q%%r)mcg band influencing a reduction in transmission rate of the
communicABRCEE b FaitR {Boey inthiausBidnefiragsigiyl bandhe frequency
inbladthgsecianrbenwileh i igher than.an tion frequency,band used

by the communication a paratugs (500) be?r?g%?eggn‘!t;%grp t‘ﬁ%g ?acselﬁfl ;leto the
(A5 BBipatipe LigaaidBlhe communication line (300). For this

reason, thg figg};co ication,apparatys (100) prevents a noise 15

generated in thé%hi%%ﬁ%nc%hl%n%!ﬁghep R HRLBE RtgPParatus  (100)
fréyBeney Isanck uSeaitsynthes tammutieatiot appaigtus] (500)0eG uency band

he adj i ke i ibl id ducti
L R 4%, dARAYEH 5t 560y NGy mnication

in transmission rate

refeperce to t{EGECOMPALY 108 SY WROT %HE"CBEE?HZ&URE?{H sipn

Sé terglne]lcco ding to the embodiment Will_rtge&a(‘jlescr%,bed below in eta%sl. 2 range

<Gyt J@oriﬂ&%%’fioﬁ}tﬁfk/lLﬁﬁlcaﬂ‘?é’laﬁ%msrﬁt%w@ystémndRefe&dnd)y the

tednGa dnacaYSteM LOpSigLTatio [-carrier transmission system .
cording to the ema%b%%iment wiqlllﬁfgg3 d&%lltrlfb%eadb %S‘?ﬁg rﬁﬁltisggaern%gJ acent line

1 4RShiERioN W ute fhacetgdmb to e communication line (300). For this

reason, the first communication apparatus (100) prevents a noise
generated in the high-frequency band higher than the operation
frequency band used by the communication apparatus (500) being
present on the adjacent line (400) to make 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 Transmissio.n 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).
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embodiment has a configuration in which an xXTU-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 30%dommunication line (300). 11
The xTU-C (100) serving as the station-side apparatus is connected to a
line information management server (50) which manages a type of

modems ahariihtérférefidinfommeiion mansgementtseneid60)aphishatus ;s

manRages-aufiequency pand influencing 5 the modem. The line information
management se'évgé: (S%ﬂeforlgyg% I8 MSRAETEERS, favges £0) which
daxadasgevhich managesistatiodeiformatian” aterminakidRsmationy formation
a "Ilipe %i%réal tinformatign"}: association with each "type of a modem".

10 The T&tation intoNmation maaHs hnfeanas raldtsa ieacpdeition influencing

witkee @ sthtinn-side communication apparatus being present on an
adjacent line is installed. The "terminal information” means information

related to BoliSE: SBECE s A cCationsaaraitisseeing: HEenfoondkample, as
adjpeent ling. Thgg'ling signah information’ means 15 information related o
an operation frs:qgencj“ba%ghgrgg a traan_'g,}r‘%|rt~;‘151sell)6r’1r1S escﬁfgﬁ%éﬂs@cf‘ﬁ?ﬁ?eq station
coRRiURIR BN .apsaatustbeinfopraseivioh thadatpeensiing Theformation” in
intederenss | ation,management server (60), for example, as shown

in FIG. 6, iﬁ)(#;%?és hé %%te?ﬁ’a%% \%]kﬁcﬁl es a 20 "frequency band"

and a "sigihal ptawetidn asadsiatianivith eaednyvrs Rlomedem” EiSted to a
"fr%gytelgcy bﬁnd" means a frequency band influencing a reduction In

t

Aermiegioh 18EE, Artfatiorighds prmem wisasianigmalaratus being present

on an adjacent line is installed. The “terminal information” means
information related to a house-side communication apparatus being
present on the adjacent line. The “line signal information” means
information related to an operation frequency band and a transmission
scheme used by the communication apparatus being present on the
adjacent line.

The interference information management server (60), for
example, as shown in FIG. 6, includes the database which manages 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), a21 to a2n, a31 to aln,....

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



power used in the frequency band influencing the reduction in 25

transmission rate. For example, when a "modem A" is used as a "type of a
modem" in the XTU-C (500) of the adjaciaﬁlt line (400), as shown in FIG. 7,

it is found that a reduction in transmission rate is influenced in "frequency
bands": all to aln (nis an arbitrary integer), a21 to a2n, a31 to a3n,.... 30

For this reason, the interference information management server (60) 12
mAHRREeR Mreduenty pandyngsi te bl kcaaine a2h, tiBa2ma8R L to adn,..,

inflyERGing; iond iSsi "signal powers™ a1, a2, .
kit e R g G )
thiRdatabasat s thimishramear eneintesiedante infstrativormaneigeieritmodem
se(ver, (6Q), GaN je the "frequency band" influencing a reduction in
transmission rate and a "signal power" used in the frequency band for

5 each "typeofthimodemineintethel Gonbgisatianof xTidie: 1083 19ARagement
internal c?él&'r?uration of the xTU-C, {100) serving as a station-side .
apparatus will FAHSBERAES bHiSw. FREYERST atebiaansioghe reduction
enboeiment RGbielas e EABRISSRMUNLEGL) Iy} i
t&ansmis ign output control ugit (1%3%)1, agtoring L?%%%foﬁ??%%%%ﬁ&é%ny band
idBhiftgrRy Jaipe sf(@ompdeia transmission unit (101) is to transmit a

siaaldPAe I NER 12090, }E%Lfgri@rgq (‘)'8i>t-(102) is to receive a signal
200

transmitted from the xTU-R . The transmission output control unit
10 (103) is Breoknteraado crarfgussitivoutpiitidie sigHd Gaisoodeddithg as a

DeTdt SO 2O BR RS HIA IS PO 0w,

The xTU-C (100) according to the embodiment includes a
transmission unit (101), a receiving unit (102), a transmission output
control unit (103), a storing unit (104), and a modem identifying unit

15 (105).
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 information”,

I3 « . . 2 . . . . ) .
30 “terminal information”, and “line signal information” from the line
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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 useg 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

infﬂé%%tiigggiggm the outside of the xTU-C (100) and acquires a "type of a
moden” correapSiiig tRfR as6tiFer “SQtice inrorraatirrifsotheriimale of the

inforonkionysed Binesignal infosmations fom e ling &éjé@feorg“ﬁ%%”(%oo)
management server (30) so as to specify the "type of the "modem™ use ’
by an xDSL°befifFredent Bh thBeadpacent ime K46D). Fortéxaniiie, indfiermation
case ialpkém Sn theding Infeymyation,, ) DT ACeL (B MANAIeS.. i
"statjon information A", “terminal S%ng)é;%ga%gaf?c}f‘{laﬁgaéﬁﬁ%fﬁﬁa » terminal
int Rnin‘assevidtichnvitts achloiinfoion gcinadenmAL R deeation with
databrsg: \Whe modem .identifying unit (105) acquires the "station
information A",{)ﬂ%q%’?éarm%lgﬁﬁ%r tid%?ﬁf‘bﬁnﬂ’l‘ﬁéb‘ﬂﬁ@sigwglen the modem
infenbiiying’, theitm6bies) ideagifingsunihel 05348 tRACHHIS HEIedeny ¢}
Adifrom.a %P (iala base of thgdljne information management server (50) ’
correspon mgnttgfﬁ}éagéaﬂir st throrm e nsag ok irfioninaltion A”, the
infovdwationdn eifgiie Wae siansnfarpatiqn Avlp this,manner, the,,

odem identifying unit (105) can specify the "nfgle% ﬁuséndpg)?lﬂ"e% from a
XS BRfTy pRiserfthsh thiingijacaridime4400). 150k taitemenfigurationer  (50)
wBdp GG V‘Ll?aicfhié@ by the .line information management .
seryer (50) in E[Ih%(? database ig an'e%ixarsr%&e%.o Whlélrﬁﬁglﬁ']:é% idehtiffintfrminal
dRtquostien doacind tipe “bire nsogani an foenasis OfAforatigis manner,

i 1 ugside of the xTU-C (100), every of information can be

?hfﬁ:a%‘?géfiégﬁgslggg?g[%ﬁng unﬂg3 i(u%f can specily the “modem A” used by
the xDSL being present on the adjacent line (400).

A table configuration shown in FIG. 5 which is managed by the
line information management server (50) in the database is an
example. When the modem identifying unit (105) can specify a type
of a modem on the basis of information acquired from 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
“line signal information” in association with a “type of a modem” in the
database. However, the line information management server (50)
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 1dentifying
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20 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 fhe 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 25 server (50) manages "station

infl%qwnatif@g,)“t%rzrpinal informatjon”, and "line signal information"” in
association with a '%ﬁéu&ea% ERA 9 e eeraphielorawdien tetlime “station

iniofomtiort rahagement serer{50) MR:HANAGE At least OB Mne signal
"st%ttigln infgrmati n", the "terminal information”, and "line signa gna
information™ i adEBtiatidh MiFide 96 thpadling HidiBnivistheify a “type of a
datakhse,”shéhatithe noadgmddentifying 14, unit (105) can acquire at least

0 ‘ﬁiece of information of the "ggt%r% g|1n o%n%%{férnn%agﬁlénfe%ﬁqﬁ%gement server
'nm&@?e%m% f;lfn%islgaai; 'mﬁ@rr%ﬁﬁm:'f' &O@?ﬁhi@?%@ﬁ@{ft{}gﬁmmon»,
XFdd1Gn( ; -4 "type madem® from the database of the line
information rﬁafr?aggﬁg%}welﬁ?s’e?\%g %%goﬁgﬁetﬁé%%]@%foé’t%%ne of the
atfulieerstfonfigamsiionsf YeThiRabingesmation”, and the "line signal

informati%n". <Inteérl1>?a_1’ Configuration of xTU-R:200> An internal
FRTUCRIB BB aktomg s AhRoE EiBe SppRtanervily as a

configura %nlor?tt%

Beonescribiel ppfowatQ T e Bd-Re@99hagcaLsing to the embodiment

include transmission unit (201), a. receiving unit (202), a transmission
output confrofunil Bo3Re0torinepudi04)y atllen muderdidenttyingludes a

sPiLnEAS)cTte URARBTRHIONAINIL (BOJIS 19 ranapib & signal to the xTU-C

15 (11%(31). The receiving unsi)f (202 %g)'[%l)rrl céﬁ\l}é‘%a%%%gl ﬂ‘a%é’rﬂﬁf@ﬂsﬁ%ﬁﬁ output
(4T @ pibOR e rarteming ommitifROddERIdIAI (268 is [AEARIDt Ay unit
(205).

The transmission unit (201) is to transmit a signal to the xTU-C
(100). The receiving unit (202) is to receive a signal transmitted from
the xTU-C (100).

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 reference 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).
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transmission output of a signal transmitted from the xTU-R (200) to the
communication line (300). 20 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 Pa modem used by another

XDSL being present on the adjacent line (400). <Processing Operation>

25 A control operation performed by the xTU-C (100) will be described

below with PEfERATE® 16, FiE:. B cRI@NSi dea fifyinhanh ShOVIGY AceariiFe “station
(o] e[=Y:2NiTaTy] 9id: ign.in ransmissign rate, Qf the xTU-C (500 )
being preigrﬁl\gﬁ tr?ég g Eﬂ%%qnt]lrllnfténiml.oﬁhe rﬂ8§enﬁ%&§ntﬁ&ﬁﬁ§ rﬁflg%%)atwn”
séeitied hetypu tof demofieineotc BU R KTOHK (5PPebRiRABIESENL R e unit

a 'ﬁygp line (400)¢Step S1). 15 For.example, the modem identifying unit
(1%5) ac%%glrgggsegtg%gr??ﬁfd A R R RRoReTHAY (e, signatires a

infbymatiofi” afram deendutsidecaiibs 6 TE-G4100) F emidentifying ».

unjt %O%%cce ses the line inf(f?:(lrgnﬁatiorl1gl m_anagemet%Ft)asr{é?\%{erq(}}:)lfg)fi,q}tl%ﬂ%l , the
acyUired '“t‘i}g‘érB?%\t%ﬁéderﬁ'néorFégpd‘rhmﬂg ogheal'siatfonimoimationcquired
tHeorteratieal dufesmationy’, thetline si information” acquired from .
the outside of the xTU-C (1@3?fr%?n%ﬁ§ Iirt%%%ml%g |on%r211%n28%?nel ormation
f@%@ﬁﬁ@}i\ﬂﬁ%ﬁ REEYENcESD tlweithbhaafa)aaz:]ge:tm ﬂh&hdaiﬁbamﬁé@@d é‘n the
RgdRfpIRAaY nagement server. (50) which is 10 shown in FIG. 5, and
specifies a ttf/%{;%ga i}nqtl)((ezlelr%l of %ngcx B-@@S@ﬁ?%ﬁﬂp%@ﬁ%r&ﬁi which is

adjavontind (4bOF, Thedrapsoifision cjtput 6B AL OD)REESSFESC (500)
e R R ORARG e (Dot he modemt specifed by

15 the niddemticendihyingiuait (0B it SOt} AN i TIINFhRIVEl K38 the
interference information management server (60), acquires a
“frequency band” corresponding to the “type of the modem?” specified by
the modem identifying unit (105) in step 51 and a “signal power” used
in the frequency band from the interference information management
server (60) with reference to the table managed in the database of the
interference information management server (60) which is shown in
FIG. 6 (step S2), and stores the acquired “frequency band” and the
“ 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 transmission 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
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 xTU-C (500) being present on the
adjacent line {(400) on the basis of the “frequency band” and the “signal

power” stored in the storing unit (104) (step S8). The transmission
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in the frequency band from the interference information management
server (60) with reference to the table managed in the database of the

interference information management server (60) which is shown in FIG.
6 (step S2), and stores the acquired "freqil?incy 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 transmission

ra@'SPink Carrrlimedtion Bpharateets0e) dieinglptesehe amthenadiaetion 1ine
25 it (10 T e i TS dobitof G 104 i tdd it

gain tablé"it whizmite signal poveriin thkiteqtien AT HENENS D8 resent
oo A S R P00 S8 iqreRi AP RIS~ 30signal
Eﬁ;ﬁé%?f%" it (103) OCkpUtS & S D SO Eani e 14b) signl

A 2 KR EYBRRE o B e RO Glers St miEordxzonpte, its shown in

on the b
stEl&ingvhighithe X TS0 hg] 18 A the adjacent |j e%4 _

dges not perform communication,@ggigﬁ%aﬁl B%r\:vélrs%%?r%g reer%qﬁglﬁc %g)ng (500)
n

&thRot wgﬁ%tées@u, sihhat adjigrais séntdo theammmputitatian ineADSL
e R 0 ol S B SRt
(200) perismal DS cammuinicriont enddheyBind (1003 REWRSH FIC. 9,
R T A O
Baed THWETtAan that of _the "VDSL". When the xTU-C (100) determines
that the Wlllje_g gmct)eo)xti’%n% (100) determines that the xTU-C (500) being
present on the adjacent line (400) performs communication, the xTU-C
(100) generates a bit gain table in which the signal power in the
frequency band influencing the reduction in transmission rate of the
xTU-C (500) being present on the adjacent line (400) on the basis of
the “frequency 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
fower” 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
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present on the adjacent line (400) performs communication, the xTU-C 15
(100) generates a bit gain table in which the signal power in the frequency
band influencing the reduction in transmiﬁion rate of the xTU-C (500)
being present on the adjacent line (400) on the basis of the "frequency
band" and the "signal power" stored in the storing unit (104), and outputs

a siggial tqgihe commupication line (300) on the 20 basis of the generated

bity AR RS hamdrhighetahhsie, aherrtmtips dof tueeogelrotd used
théyx e G 1R0Q) Feing) eSS ' ling (400) is the em A :
the modem A is influwéug)ced in %ﬁ%%@ﬁg%é‘;@éﬁ% %:%?52(1 0 afﬁl,d avoid
a3 ¥8darFionskphanadsioRorahisabtiseny BB sBAE0 M. FIG. 25 10,

the xTU-G, (10 sega transmission, Qutpyt of a signal ina
frequenc%%ng)ﬁ#ggﬁ%?nggtﬁg Yetuctioh if ’tf serfnisé}%)rﬁfaté‘%‘focﬁ@mg to the
xTgnbadeoy oh spedidsis ohthétifragueoby handeanddhen'sigmal-powess) being

shown in FIG. 7 to output a signal to the communication line (300). 30 In
th-?gﬁqsgﬁlr?e?}’tﬁ %ﬁﬁig‘-‘ﬁ%)l% &ﬁt“rﬁ%ié@é@ﬁ@ra@@%ﬁlwcﬁ band” and a

hitgtigreduppeyebanch bighpe ieman:epgrat ne o
the xXTU-C (500) bein pregsent ongtﬁe%@ac%?\(gﬁn%%gog#ﬁg g\?(%% QayOdem n
r %‘l?ct%ﬂliWaHé}fﬁSEWPaterghﬂwéimQ: (3600). Aupipsesibad abtnen theission

x$WHul 89) Ac5e4ding iment specifies the."typg of th —
modem" of the x UCg%E{%gE}%e%wggmg?%%g;%%ﬁ gu%% %%%%&qéeﬁf‘foﬁj’%ﬂﬁtmn m
stéras IR natbael thaddl tEiGn & povert citedpaniding toHbe frequency
ified it fiéhe modem"” in,the storin it (104). ThexTU-C (100)
e L b B g PR R APy b ) 20 outout
infliencid d thieheeduntinruini ¢ Qtiendimisigoaate of the xTU-C (500) on the

basis of the "frequency band' and the "signal &ower" stored in the storing
ok fhpanner, the xTU-C (100) suppresses a transmission

unit (10

outx()ut of a signal in a frequency band influencing a reduction in
transmission rate of the xTU-C (500) in a frequency band including at
least one high-frequency band mcluding a range which is higher than
an operation frequency band used by the xTU-C (500) being present on
the adjacent line (400) to output a signal to the communication line
(300). For this reason, the xTU-C (100) can prevent a noise generated
in the high-frequency band 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).
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a signal to the communication line (300). In this manner, the xTU-C (100)
suppresses a transmission output of a signal in a frequency band
influencing a reduction in 15 transmissiofyrate of the xTU-C (500) in a
frequency band including at least one high-frequency band including a
range which is higher than an operation frequency band used by the

xTU-C (5 %ﬁb%ti%gﬁpresent on the adjacent line (400) to output a signal to
the commUnicatitht lifE3&UD). Bor s reasdil wrrximy-Cirao6cwsion system

prevecidingise gheesaiechd0dmihsahignsfte igher than th
operation fr%quency band usggl%ﬁﬁéﬂg'ﬁﬁj%g%gg) ingppgﬁz@er?}}%%?h%ms are
ad]AESRRAnP(4b) Rrlinarati hossit8 @, atloid thededudtentifying unit (105)
trapeiss =& (500). (Second Embodiment), 25 A secon .,
em%me%?ﬁﬁ?ggﬁggg%é?o% fr%?ﬁgelrznllsjlt"i{-%arﬁ Pﬂ%ﬁwsﬁﬁﬁ%}b‘ﬁmy bands
o et oo ol b Uatote Bodslor
[ At on the adjacent line and that the modem identifying uni

(?gﬁgéﬂigga 9&8%%%#1% rf Se%E%HWev\éﬁlﬁ G040 bhesuHRe modem
thea pliyialityofi 80106} emp is Riessnt %ﬁ@@@@f&wmh@gk-aléi%na1 in a

For this reasqn, in the multi-carrier transmission system according to th
Aar 3 ré : sion sy ording
secohd &b niMHEFPS BEr ity o Webtimns rér prsgeimsinnheate of the
adipioedt (HE00R) e RSB daibIng URiL (105, Shecilies types,of a
plyrality of modems and stores "frequ%?wcyabar%ds? 5}".1%%& a?lffﬁa %%?/lvsers?‘nd the
dorEguty tanakpevifan typtes o the thlarstity iofamonian(d idhe output a
Sl 0l (04 IEN e ot I0Salng Y (L05) supprcssce a
transmission.outgut 0 %Itlsl%?rlpal in gh%reez%%%cy b%lﬁ(f u % even though
refictidhinlinsnfissioodatesof the prEseG(500) ophthe hasisdfiheine (400),
lity. of "“frequency bands" and the .
@Mﬁé%?ssmnq ouq;a/ut%s of signals in frequency band suitable for the
plurality of modems can be suppressed. The multi-carrier
transmission system according to the second embodiment will be
described below with reference to FIGS. 11 to 13. A system
configuration of the multi-carrier transmission system according to the
second embodiment is the same configuration as in the first
embodiment.

A control operation performed by the xTU-C (100) will be
described below with reference to FIG. 11. FIG. 11 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 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
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10 plurality of "signal powers" stored in the storing unit (104) to output a
signal to the communication line (300). In this manner, even though the
plurality of modems is present on the adjagent line (400), transmission
outputs of signals in frequency band suitable for the plurality of modems
can be suppressed. The multi-carrier 15 transmission system according to
the second embodiment will be described below with reference to FIGS.

10CHST R syERe YormiHaabboh B edams  feF trnamdsn teyham station

aderfulingatadhe, sesend embagimentis fhs.sameponigifationas e oo
first embodiment. 20 A control operation performed by the xTU-C (100)
wAPE adeomedasar i htlingetaferma Hie) MaRkge dst Sewehd0) with

SHQERE -SRI, 10 void a_reduction in transmission .rate. .
T o (oo b e ar e A R RE i tommation
idErRIAEg e {195)vspedhids tybéstofia plusatity i25pfthodems @f $pecifies the

XTU-C ( bei resent an the, adjacept line (400) (step S11). For
e B R ) PR AP 02 HEB UL Sl i cRFesent on
"tehmindj arfornBiien(4800, "line signal information" from the outside of the

xTU-C (]frg). The modem identifying unit 30 (105) accesses the line
informati ﬁ?aﬁgﬁeﬁfé\ﬂ%‘@ﬁ?eﬁl?%)%ﬁé‘i@ capirdsuRied K13 phactiges the

dﬂﬁ@ﬁﬁ%é@ﬁﬁ?ﬁﬁ@ﬁQHGﬂoﬂﬁ?ﬂéé@iﬂ@df‘f%MP @6'0tj1 eé%gﬁ?}%%' “frequency
information" and the "line signal information” from the line information
rhaRlEntost eepaardBeg \iith “ teperemdeacpthertlity. afanegbehizthepecified by
daia ine: tion agement server (5Q) which is ”
show?ﬁg%q%égﬁﬁgg%%gg h%éllq?gelg oépteﬁ% g%ra?lfﬁ)f %%83?7@06‘?' ffg used

XPULlze(508) ety fresdst frortheladjacentlire{40Qhformation management

server (60) with reference to the table managed in the database of the
interference information management server (60) which is shown in
FIG.6 (Step S12), and stores the acquired “frequency bands” and the
“signal powers” in the storing unit (104).

In this manner, the xTU-C (100) can store and manage a
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) can specify a frequency
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Then the transmission output control unit (103) accesses the interference
information management server (60), acquires "frequency 10 bands"
corresponding to "types of a plurality of %dems" specified by the modem
identifying unit (105) in step S11 and "signal powers" used in the
frequency bands from the interference information management server
(6 wi&h.re rence to the table managed in the database of the

interference Mirdtidit fimademefi a8der (BoaNRREYiSstoliiflasncing the

FIG6d&SteBS12)I@nd Storasthe @B@Uﬂ%ﬁ{ifé%%&i%c}{@ﬁ%ﬂ'«%@%&%ﬁg& modem

"signal p s" in the storing unit (104). In this fnanner X
ca‘%’s‘%&réo gfé*n?a%%@éﬂawmémwemm bafdehiniiuethingradem B.

reductionym, ragsmjss e ommunication apparaiys (500) |

being present on thE%ggggﬁ%%e%%tlt}?gc@&&ngﬁaﬁs}l %I mljs“%’s@d’fﬁmes’ as
tHEhPetfudRc Bande ehéfseoringeyit{dfd). Netu digdrepsmissigiency band”
0 0 it £103) determines a "frequency band' including a type _
OP gp;’lc%lgmﬂégqérénﬂ%n gu)éllg%nféﬁ pd%)’e‘i'“%}%%*é %atﬂ "dgtimcppara (% thén this

basisnofeth eeplematity o Hr 85QF 25 113AGS; ne | .
: (i%%; (Step Ii8113). égngfﬁop%%%ﬁ“rﬁfﬁsent on the

sgo&eéjcien ntpilstorir&% Ué};t X _
transmieaion Qftptit Whtrél uAReaBeRGEchirad "raghehaebdhds tpes of the
“pibyoed owershedurapending tg & drdgayA and a modem B in step

S12, as shown in FIGS. 12A and 12B, 30 the transmission output control

unit (103} 8atepetigna fraquests 20 aniiniiwendingathe medenisAmnderably
AHESHBPEY D i ing the m B. FIG. 12A shqws the )

frequency ban%%%geur%%%g%}eﬁgggfﬂk %n%%f&ﬁzgﬁ%\ﬁ§%mple’ in FIG.
fﬂgg?ieﬁcyséﬁﬁdﬁrﬁmmih@tm frederaridy ThaddramisTobouPUheonlitly the

e e ARl 0 e By M 08 "2t a2 55
selected.

Depending on a ratio of the “frequency band” of the modem A to
the “frequency band” of the modem B obtained when the “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=17:3, a signal power: x used in the “frequency band”
including the modem A and the modem B is a signal power calculated
by x = (7a + 3b) + 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
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of the modem A and the "frequency band" of the modem B. In this
manner, even though types of a plurality of modems are present on the
adjacent line (400), a "frequency band in¢luding the types of the plurality
of modems can be determined. 10 As thé? ignal power”, a minimum
signal power is preferably determined by the modem A and the modem B.
For example, in FIG. 12C, a "signal power" in a frequency band "a21 to
b2TaREMRHEMe ot Acartddthe moderflB33 giverphysb2 > @28 to the
thalnags 1S ; . %n ing on a ratio of the "frequency band" of
thggr%%%lg r%ligtkgstgﬁg ]'F%r%quencygﬁ'agrlfcf‘l%gt%ﬁ] 8GB5TRYS é:éiﬁé& Hhekahle (step
"fr%éﬁbncy band" including the modem A and the modem B is
determingd, a signal power used in the "frequency band" including the

i 3%1% B ea|§§6é‘§etéﬁﬁ9idﬁ@o sbpggample, F1G. 13,

modem A an
whenihessdio af thankagdsney l%%itﬂ'h‘%fﬁ'fe mg g "jrequenc

band" of the modem B is %i‘ven by modem Aa:l mc%?égrll%i {;]‘:%3553 il(j(ra]% y band
pbieRSRGERE i e efugtinity Bardm imlistigithe tnodetha affiihe (500) on

mModemaBils asignal I by x=(/a+3b)=10. 25 The .
transmiisilon OUI%{E';1 (ﬁ%@ﬁ%ﬁ%’f?&%@?g&eﬁg&%& Slﬁi)?é%iﬁ OB Bte Staiicin FIG.

alstinbe poitieiih 2 sieqad oy thanchinfmentiogtio re uetiCrVD) .

transmisgjpn sate of the XTU-C (50Q) being present on the adjacent line
(400) is supprgé%eél,l oh 17&bddls S%Zﬁwemf SR IREndPr AR oMisti ofe system

tyiseeustithe w&iﬁymfcﬂmﬁiemﬂﬁmmﬁtﬁﬁhéﬁcaaﬂﬂﬁgmf A9 dems are
olyg(segs):;tu%%d ‘{E][the r,equenc%I bargjs gitrep S14). Then, the 21

transmission output CEHFRtubieL 649 Blidihe angrmiddeatifying unit (105)

clsémmfml@aﬁm@@i(%oq}lmfé‘ﬁﬂg re.aeneraie Lihogin jap l?rg’&ezpen%y bands
ar?ii signal powers corresponding to the specified types of the plurality
of modems in the storing unit (104). The modem identifying unit
(105) suppresses a transmission output of a signal in the frequency

band influencing the reduction in transmission rate of the xTU-C (500)

-on the basis of the plurality of frequency bands and the plurality of

signal powers stored in the storing unit (104) to output a signal to the
communication line (300). 1In this manner, even though the plurality
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.

12C, the “frequency band” including the “frequency band” of the

‘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

adjacent line (400), a modem A, a modem B, a modem C, and a modem
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In this manner, the xTU-C (100), as shown in FIG. 13, 5 suppresses a
transmission output of a signal in the frequency band influencing the
reduction in transmission rate of the xTUﬁ (500) on the basis of the
frequency band and the signal power shown in FIG. 12C to output a
signal to the communication line (300). In this manner, in the multi-carrier

trapsmission syste ccording to the second embodiment, when a
plujr}:tlﬁi;eoiarsn%"g;@ﬁgar]ﬁ’ &%%éh%é%%}ayeham@(m@ummgdém modems
identifyiigainis {10 spealfies dyresaia plurg) ;ﬁgin")gggr@g qnghslores

freque (i}ybands and signal powers corresponding to the specified types
of 'e%l Faiky Mithodentaih tnedemin@unk (104, MiE modemfidaiftiog band

unih dhndi®n) SHRPIES transmission outpyt of a signal in t
frequencyq%and influslr%c?inr?sé f%??e?ugt?onrgﬁﬁr gﬂ‘léSiB?l ﬁclt]gfﬁ%he However, a
x?fﬁggg(bsnfey_ bﬁlflde(tfa&&riﬁtlﬁéfﬁmt[fh@t@@f@m%%%%m%gdfw@ at a ratio
ply ignal powers.stored in the storing uni 0 output a signa
to the c/gn?r%l%rg?ga iSAAhe ?366(;?Fﬁ1’tfﬁ"§i51an§‘é?? REpplsuaninrdpnadioycan be
2@ rhedeigssistpresent on the adjacent line (400), a transmission output

of a signzL in a frequency band suitable for the plurality of modems can
be supprésked?RPiffe srbrdenmtdimer desefibockdbovebad shewtsinof the

FiSesk2(€, the elepiencyiands,jngludingsthe “frequ band" of the 25
rﬂodem A and the "frequency ba%%a%ft e mgocggr% é)eﬁ%fé?erlr%?'ﬁe 1on are not
ShLkRe, vWendhbnuiheeradiaypeuf boddenes being resenioNdh8nges and

agiggenth iglarge, a "frequency band..including the types of the
modems a?%%%%};t%e}é%}%ge%ﬁ%%g%fnaBzzboeetgﬁﬁﬁ#gé? WdFE?(‘é\gnﬁ@i%’ét%ﬁg from

t\‘]ﬁésgéﬁhéfﬁwmb@@present on the 30 adjacent line (400), a
modem £ a mode and a modem 22 D are assumed.

A modem B, amodern C . |
When the?requenc;P ands M én@ﬁhé%ﬁ%ﬁ'@rﬁémg whether suppression

control of a transmission output in the embodiment is performed can
be executed when it is determined that a noise having a value equal to
or higher than a predetermined threshold value is generated in the
adjacent line (400).

For example, as shown in FIG. 14, the xTU-C (100) measures a
crosstalk noise of the adjacent line (400) by using 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 contrel is unnecessary, and a signal is
transmitted at a default predetermined transmission output value
shown in FIG. 9 (step $23). As the predetermined transmission

output value, a maximum transmission output value disclosed in
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are given by modem A: 2 to 5 MHz,..., modem B: 3 to 4 MHz,..., modem
C: 21to 6 MHz,..., and modem D: 3 to 8 MHz..., a frequency band
including the modems A to D ranges frong2 to 8 MHz. However, a 5
frequency band of 2 to 5 MHz shared by the modems A to D at a ratio of
50% or more may be determined. The predetermined radio can be

ar@ifrgrjbl §g& g\e abgv embodiments are preferred embodim_ents of the
present inventioh. T M %%‘i?i’?a dPSebpe bf e InveraBrmea dotian @8a.3, and

bytbrlyithe iabope lemalodiments. Various changes and modifications of
can be effected without departing from the gist of the

the inventj
inventionW%?Bxﬁiﬁﬁléi,e&‘?ﬁ’é’tﬁﬁbdométethmihgiﬂmé:theirgjpbres&id)ne equal to

canirbi ghadrensisaio | adiment js performed can 15 . |
be executed when it is gﬁgér%%g}é}%%%%g (g/(‘i{nbgg\llglb% geNSFEi ot in the
higAEAtREh alpredefdPiheddrpshBRIA D s genrerat@Uirche JAHACaM rform s
ling (00 € lg, as shown in FIG. 14, the xTU-C (100) measures

a crosstaliig{c}ise 0 %ﬁ% gﬁ%@éﬁﬂ?ﬁ?%@%?%@?ﬁﬁ 28Fctrams maajear output

205t Kite(stem SRiYaTibmididda 61603 determings Whsihena nai6E).
having aIvaILé%i]g ual to or higher than a predetermined threshold value is
[ [

generated " in ARBRDI R R 822y hather ithmoreiseriningdg the

thvatlthe nqiselheying thgadveeaual tRa t ' thant :
predeterg%ifge,d threshold.gv&gtll'ue is_genergte%%%?giﬁacen?l%nree fﬁl(%si value is
(BEHE3HRojniHd e TederCeod) Harer(A8s thit cramshrisdige omiingd whether

s eSa N S PETIE  o o
tFRIprRbHSHikoa lime d30dbidn B6dutmbdalucT RaNBXNENWE JRRSIISSAM . the
QB ualve diselosedin adjacent line (400) is not limited to a spectrum
analyzer or the like. The crosstalk noise in the adjacent line (400)
can be measured by applying every method. The noise may also be
measured by using a modem,

In the embodiments 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 software 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
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,
pleces 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

transmission rate of a communication apparatus can be specified,
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23 ITU-T recommendation G.993.2, ITU-T recommendation G.993.3, and
the like is applicable. When it is determined that the noise having the
value equal to or higher than the predetsggined threshold value is
generated in the 5 adjacent line (400) (step S23/Yes), the xTU-C (100)
performs suppression control of a transmission output and transmission

oug%h;gﬂtﬁ% ola Eignaal trangmitted to the communication line (300). In
this manner, depending BR ther the noise having the value equal to or

higher thdmthé lpeedeteswined ifiseahaldyalue i 10.gsneratashin e .. which
adé'g?)ent Iineé400) it can be determined whether transmission output

cont OIi)Ic‘)?gésglgnaal F@%ﬁmféalﬂilt@fdﬁhﬁnﬂf\iéatﬁiﬁlﬁﬁb (80G) ifrequency band
o ) . . X noise | )
e Fpemeliod o MEASUSRG R GERSSIlS T I AR RS

line (400) is not limited to a spectrum analyzer or the Tiké
nSERHT HalEdjacenslind. (408p15 conbplmeddured by mnpiying evelyie of  the

mathegnkbe; bRis. Iso be ymeasured by using a modem. In the
embodirnl;len%éegescri edtaalgoee?gsgp%e%iﬁrg’g‘%ﬁfﬁi% ﬁ&ﬂ%@ﬁ‘eﬁ%\p&ﬁé% on a
a¥iBeleth Hemederesent antthmadjscsintiing (400) is SREEHET 5 IRk frequency

lip ecific method. For example, 20 information is acquired. from
m%ﬁn%%ﬁ%‘éﬁ%%t%&ﬁ HrPma e lSHbHE SadRBntRtstaforh s ol & (500)

typperobe mpderteisbpesitiad onthe bpais & red jon,___.
Atlternative!sy., a type of a modem can be speg#ggé%qéﬁﬁegt%%{é?r?g 12 ressing a

information StallSH iRYE hase, 8lsPtype of adivuded cdepersbegfiesh noise

qretherheeis iof 818i0Ra| Ale2% AiRqggpstalk noise, or the like. In the
embodir%e]znnts described above, as shown in FIGS. 5 and 6, pieces of

informatiéh &feménabediments ol¢sarélseal mosieves”. tHOWEYRY, th€ormation
tﬁmm@ﬂ@ﬁ@fs%%e?%%f” o%ng%ggpﬁg,li?éte&?vgn in FIG. 5, manages
“station informat_ion”, “terminal information”, and “line signal
information” in association with each “type of a modem”, and the
interference information management server (60), for example, as
shown in FIG. 6, manages a “frequency band” and a “signal power” in
association with each “type of a 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
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type of a modem. When a frequency band influencing a reduction in 30
transmission rate of a communication apparatus can be specified, 24
everything can be applied. In the above g bodiments, a suppression
value which suppresses a transmission output of a signal in a frequency
band influencing a reduction in transmission rate of the xTU-C (500) can

be 5 arbjirarily adjusted.. For example, the suppression value of the
tri%%?n@i@i -om‘?caﬁf%fg& RO BBREAFRY 2@RETaGEe S AGhdruiudegpen ONU

of @peEITNet @ AN SS9 o QUIPVII A §i%[ﬁbm§§%f§(§§§”5¥u£’a”d

influencing a reduction in transmission rate of the x f can be

completefy (R obrePFrtieppiesdibe willld Uppessingd the xTU-R (200)
tragsuss! o 0 justed depending on noise generated
e D0 GRS ARCHL Lt B Ao B METHRE to the

in the adjacent line (40 e embo

inforenatiem bodiagemenirsetverd@a)nfon Reripie 439 SRR HIGh S e xecuted

”\%’?'6\98? c';gfltion |Opgor ation", "terminal information"”, and "line signal 15
inférmation” i adsotiationtith CRASHRF G, Mdtieecanalfeare such as a

interfgrabee MfOFPALON MANAGERALBCINCE L8010 SR RPI8 BRI W edium
in FIG. 6, manages a "frequency band" and a "signal power" in

226G A ATVOR Bsar TSR el RETBeEA I Gvaveg bt piceerding medium, a
imﬁﬁémﬁt@é@g%e@f&@ﬁéjQﬁéﬁﬁ%ﬂ%?@?”a{“gé}%gagr%?s‘%c el é?ke and

and the frequency band management server ( € manage
HPthe RTOECAEOO)SThéomdicafiientrandmissiansydtam acsoddinmto onto  a

thensmbediment,ds ;Lpedcabove can alsg be applied to a system a
shown in FIG. 15. Ir?#’]ergys Serﬁoccl)%#g&ré%oﬁ Y iﬁ?—l@?%fﬁn%ﬁsﬁ:ﬁnmﬂ
Zppr-stationiappamates (5O AorARBE AF-hause aPRAIFHSAEIR) e loaded
%Qnected to egch orper throul%h a communication line (400). And an

moan external equipment connected through "a predetermined
network onto the communication apparatus to also make it possible to
execute the control operation in the communication apparatus.

A transmission output control apparatus, a multi-carrier
transmission system, a transmission output control method, and a
transmission output control program according to the present
invention 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 bits/second through a metallic

cable such as a telephone line.

A third exemplary embodiment of the jnvention 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
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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 (10 %and a VDSL in-house 30

apparatus (200) are connected to each other through a communication 25

line (300). The remote composite apparatus (100) includes an ONU

(Optical Network Unit) and a VDSL station-side apparatus. A control
opBtaliaR 151 tHé PO {100 aRaithetkBUSROE208) wotitttinesthidie frequency
MEH R m@' ' rdi he .5 above embodiments

in the com%ﬁnicatloﬂ%a%)r/a us cgﬁegeed g(%lé%%tgél %)%/a%b %r%(}paaﬁg Aiare
configuratioiGit Bisesefpdee suemhs dincempuiéryirogiansdiien is that the

prg IS, ec d qQn a recording, medium such as an optical recording
megiat?]{n%igl réneagr%%%c ?léc(%%tfﬁgo”mé%’lﬁ%, LHEYRREGHHCR rédpdirytuses of a

. mativmlity obempivenduciospeditdikes prihd04pecRrpmamiisiloadetyrality of

frgm the recording medium onto a communication apparatus to make it
p(()%ngfﬂn?ee %%xgjﬁjgéinﬁwe‘%d?ﬂwlﬁﬁerﬁﬁonﬂﬁ%é%ﬁﬁnlﬂficéh@n communication
apparaiusubbe HPoFaR migaded. ffom &%ﬁ’é’ﬁé@éﬁﬂ%ﬁ@ﬁ”‘tﬁ%”@?&%?gg unit
through a predetermined network onto the communication apparatus to

a%té)ﬁ’f&k. ?M@h% @Sféﬁgwéghé}@@mmaﬁdmgmethe types of the
CQM@S%‘%@IQp?{ﬁ%AAtH%EmIQ%Bn %H%).Utc%%riltggj[ appa alt:ﬁsgﬁa&dnes a

multi-carrier transmission system, a transmission output ¢
af augaashreidiugusconityswagmtr aneaidagee thepiasentthe basis of

[ i be lied to an xDSL_ (x Digital Subscriber Line) (x is a 20
g%%#ﬁ%%%%?ﬁ?ﬁ?‘%ﬁﬂ%%fﬁ%? iGBRABPRES dald APsTRiiEgBPutput

avhehigiguatei of ey let dibitais¢ Foag BEOMgIb aJRetallic cable such as a
telephon third exemplary embodiment of the invention is a 25

lipe..A
transmis‘goﬁ%&tpﬁf‘emré’pp%‘h‘?ﬁgiﬁbﬂihﬁn@faﬁhﬁteﬁéfénébn is that the

control unit determines a frequency band including the plurality of
frequency bands as the frequency band which suppresses the
transmission output.

A sixth exemplary embodiment of the invention is that the
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
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20

25

30

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 gpn the adjacent line; and an
acquiring unit that acquires a frequency band depending on the 30 type of
the communication apparatus from the interference 26 management

ein the,gtori it stores the frequency band depending on
the type om‘%e comrﬁt%&%l(%?ﬁ?r? appar Fat& RS Cthh“?:\B?emplary embodiment

of the invehtionib that el cagquifibe dhit @cgWrah MR SRR YOIREP he state

apparaiyse of a 5 pIurallt types ares eC|f|ed by the specifying unit,
a piura f%tly (@ﬁequen b’zf’ngg hamg 8 indogmadiontielated to a position

cmimemﬂlczatmmﬂp%ﬁﬂfeﬁ@%@m@ﬁlgﬁﬁfﬁfeﬁﬁ%a@g@ag ?H%urg%tsheent on the

stoHng umﬁ iores the plurality of frequency bands depending™o
typess BHmdficamsta rafies randithe wiuoednltdetermHESse -side

a dénirequen n p transm|SS|on n the bas
of the plural%lt?ﬁrgq%geﬁgggnieﬁhg ? Ibep”o?esses at fgs’sar(?ﬁrbht&}te and
of & W%thé@é@t@dmnmfmmmafméqﬁém%ﬁmm a transmission
emeqtﬁdct e I}VGH'[IOI’] IS at tge control unit determines a .
frequency band inclu cfng 36 p alﬁ! Of CIRIHAEY BEndP RS uses being
fleeRraey dartbevaibla seppiesses the transmission output. A sixth
exempIaA/% bﬁéﬂlmento the invention is that the control unit determines

a frequency Band ifSUBRGIE Siras Wﬁteﬁéq%n@ﬂyﬂoanw@t@n is that the

poetiatfrreined r@t'@rﬁég@eérﬁﬂueiet D35 WRIGH, ) SURIERSESINE from  and
tra mlssfg?%ﬂtgput A seventh exemplary embodiment o t & rvention 8
REERER efdhedrnrearissi appartinustinchided ametting wsit that

sets theﬁﬁﬁﬂ%ﬂ%ﬁﬁﬂe&{aﬁ%mry embodiment of the invention is that the
line management unit is arranged separately from and independently
of the transmission output control apparatus.

An twelfth exemplary embodiment of the invention is 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
band 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.



A eighth exemplary embodiment of the invention is that a 25 transmission
output control apparatus includes: a line management unit that manages
states of the adjacent lines and types of i) 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 commyRigation apparatyis 30,corresponding to the state of the i
adjacent line spec%ie(pipb%ye %éos ate 27 2equlti ]L?r’ﬁhrrj%i fifeand described
matiaGernéertamie fonintbrepiinplany BotiednentofdheoneRtionethaln is not

th of the adjacent line js at least one of information related to a
pﬁsﬁgg\&\l/vrfgr:t § %%Stic?ﬁ@éiaal(%ﬁ%%nice{ﬁor‘f"éHpé’r%tl}%n@@Wﬁj?ﬁésém ofhose of

therdarjageskieiis installadsinformationdelaied SHOHEPARA details may
communication apparatus being present on the adjacent line, an

infSTRRGS rERaES R Bhitdwarairrating froandhadsairinsmidsivope of the
sehimenvhich @iﬁ] ication apparatuses being present

on the adja(?enefllﬁﬁig.ﬁ 1%!5 B\%eent e(zg)xhge%p a%r;g ie'g}rll}%lé%)iiment of the invention is

that the interference management unit is arranged separately from and
independently of the transmission output control apparatus. An eleventh
exemplary embodiment of the invention is that the line management unit

is arranged separately from and independently 15 of the transmission

output control apparatus. An twelfth exemplary embodiment of the

invention is 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. 20 An exemplary
advantage according to the present invention is that in a frequency band
including a range which is higher than an
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operation frequency band used by a communication apparatus, it is
possible to suppress a transmission output of a signal in a frequency

band influencing a reduction in transmission rate of the 25 communication
apparatus and to output a signal to a conffunication 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
pre¥&hednlgh GRAEMIERhESan be prevented, and a reduction of the
transmissiory yat%o[f‘;[he 30.communication apparatus can be avoided. 28

While the invention 48 DEARSH AP QAP S ARG ah P idas ikt controls a
refé@lmamtesexgmpiaty@ml_aﬁdﬁn@jgﬁl@prggftgm 'r’c\Se’H'OE‘dﬁ;ﬂ?ﬁlﬂ'%‘_?&ﬁ%n line,
toég&se gr%)odlments. It will be understood by those of ordinary skill in
the artthat Various changes in form and details may 5 be made therein

without depariing fiamathe Ikt 4adSeoPsof present.invention a :
defined by the claims, 29 WHAT IS E%lMEDg%Fl?R?ra%ﬁg%ﬁ‘é%%ﬁ band ‘that
odfﬁﬁl@@ﬁ%l dpphrstustiont contrbte asmansmissioateutplt af asigialinication
outpphie aoMpRERicaton li comprising: storing means for storing at

least one frequency%a%f%gﬁ% influehces A gtgnﬁf‘f’ra fegat to the

régt_@l%ﬁa%amdﬁna amhralmminhﬁdg @qugﬁm@nt@l@ti?]@%%ﬂﬁ% than an
a i?&eé'ttj t communjication line anad jncludes a range that is higher
than an (g%e?g%glnl?r%%%ﬁwfb‘é%agg&i&? fHETSH G T ARDRERAE; and

iréthe flie u%ﬂ%ypand to output a signa e communication line.
ignal 1 requency band to output a signal to the communication

“and contmlxmadnsﬂeaﬁlspméesghgﬁr%ﬁg{gsaioﬂr%@fﬁtiQéi%‘ﬁl_%91%%'%3'& the

line.

2. The transmission output control apparatus according 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 means, 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 frequency bands depending on the types of the



2. The transmission output control apparatus according to claim 1,
comprising: interference management means for managing the frequency
band for each type of the communication apparatus; 5 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
intfEenDec Mhtragenent tneansh yhlecein ti fheestosing N8 @eeSiAteS cans,

the frequgﬂ§y bﬁonrd dependin%on the type of the communication
apparatus. 3. The transimE&DR Gthptftobtidl Biparaths scofipuyescy bands

climendingrein the aogeising fheansREAMIES: WHER FRIMYRIsation, 4
apparatuses of a plurality of types are specified by the Specifying 5
means, & PlUFARVEF rRGa8scY ek asinependiasivanis lyped dhibe S@ppresses

10 cammuieatinAp interfer, eme eans, the
storing means stor%?t g%;i}[glﬁygs??%gé&ﬁg&%g%%%qé e%dlr%ﬁg(j3 %lﬁet%(éy bands
t SHPRIESTRAUAIdands Bpparatused;rant tfecaipohinganche determined
| g,fieguency band that suppresses 10 a transmission output
on the basis of the plurality of frequency bands and suppresses a
transmission output of a signal in the determined frequency band. 4. The

transmissian olzt utg{ontrol apparatus according to claim 3, wherein the
control means derenAinBE R ety Batd satkmh Prea prirastpeeording to
febgrentywhedsias the frequency band that suppresses the 5

transmi%?lion output, i
e control means determines a frequency band including the

plurality of frequency bands as the frequency band that suppresses the

9 transmission output.

5. 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,
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5. 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 predetegmined ratio as the frequency 5
band that suppresses the transmission o%?put. 6. The transmission output
control apparatus according to claim 5, comprising setting means for
setting the predetermined ratio. 7. The transmission output control

apﬁ fi¥according to claim 2, comprising: line management means for

managing gtates of; jagent, lin ng types of the c unication |
apparatuses in gssétﬂc?g{i?gr] Withg’lé e%?:??stlfeééﬁ gn?iyslfgteoggggﬁin%omé‘?iﬂgmatlon
foﬁgﬁééwiﬁg_a@te?emmlﬁ;amjamﬂmigeaaa dﬁhﬁf@ia;ﬁﬁlﬁc%@ﬁcim‘iﬁggpecgﬁed by
megps specifies a,type of the cammupicafion apparatus corresponding to

the state of t%e@dfa}/é‘%&fq He"sh lb?ﬁ%élb?afi%etﬁﬁ%’ﬁétg%&ﬁiﬁ%eﬁﬂéﬁns

from.the line management means. 8. The transmission output control

apparatus accoyging to claim 7, wherein the state of the adjacent line is at

least one of InforM&tiETA PERSH 107 PBkRIth arekech strtiematide according to

cohamuriicatpe@pparatus 5 being present on the adjacent line is
installed, information related to a house-side communication apparatus
being pré&éntséatmecfdidteradinecandlinforimtion tetatedoaant information

e e B SRR TR ea e gpparatus
ThRiBE FIressTidrooutbet edjua mpharatissi acealdiny @ formation related to a
house-side communication apparatus being present on the adjacent
line, and information related to an operation frequency band and a
transmission scheme that are used by the communication apparatuses

being present on the adjacent line.

9. The transmission output control apparatus according to
claim 2, wherein
the interference 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.
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claim 2, wherein the interference management means is arranged

separately from and independently of the transmission output control
apparatus. 10. The transmission outputﬁ)ntrol 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 Hieané-faPadfitiy e auptrassidsvalue thatesuppresshich a first
trRSINSSHARQY ' in.the frequengy band. 32. 12. A

multi-carriere ﬁ%;rﬁir;%g%s%erﬁﬁ v%h?cgﬁoanft?rs CoOmmuAf&gH apparatus are
aSpaREGEesnt £ 8eboptheonthnunigdtiarcapparatiis ek ricONNE i@ e gach

other threygha munication line wherein the firsf communication
apparatus inclu egg) Bt s%‘rllﬂb?arﬁléghg%)ragt%ﬁ‘ﬁ@ ]éiqie‘ég’?éhe frequency

5 band infiienbigy ameduntiorfdn trapsrision fat.qfa CORBURCY ey band

aplg)ﬁ{laetus.beln present on an adjacent line adjacent to the

communicationlinESSHFHeR iRy 45aRe@iRaI9% highisr tedn ancoperatinitation

frepperayBantlagd ik comanniGalon ARSI 100N 1o e

means for suppressing a transmission output’of the signa inat%

BN FaRHE B Snpueadiginthodirgcommungeatidrating 18gher than an

tERNSRISS 10 MY, CON od-that,is performed. in a transmission

output control gppara&s %ﬁl ?gr%t(?o}igg Zt Fand ISR RIASR BPR 1G4 and

output t6@EPneizatorfdines upbesei hgthe tranSMRIESIEN OILSANIQS the
tu f :

YRR REES ltgauency band to output a signal to the communication

line.

13. A transmission output control method that is performed
in a transmission output control apparatus that controls a
transmission output of a signal output to a communication line
wherein |
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
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
in a transmission output control apparatus that controls a

transmission output of a signal output to a communication line,
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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 thé%¢6Mmunication line. 14. A transmission output control program that

is executegei ISS t aratys that controls a .
transmissior? Eﬁ&ﬁ%ﬁ%@%@&ﬁ%ﬁg%ﬁ&%aﬁ%ﬁ ife 35 dsto execute:
wherein Fthétaamgnissioresatpaf contmdappatatiisaistcansed foeR)esuts: band
a ' S storing at least one frequency band influencinga =
re%{ggg%%%%nésrﬁfigé%%@% L JPa SORTROHCEBR SisarafustheiRgh munication
prsparatian dejacentpineadiacent taihe LQAMRWICANQR INQIAMGnt to the -
ingludirg%a.rar%?e that is hi%ﬁ@er,than an 10 operation frequency band used

by the comirun BatioR &ppaihtd8cinda gontrarpigretloadt dappradstg than an

trapeisiian skl SID0aLE e fERINERH RR u signal

to the communication line. 34 MUL -CARRIER TRX%&%I%S%%%M us: and

SYSTEM5ABS PRRECICeASiref chrmpbessatien agparatusistores atlgast of the

ofig HENYaNdYLARG daflieng duction.in, transmissiop rate ofa . |

communication apr%ratus?gei%gcﬁoﬁgséﬁ%%taﬁ gé%e{lcaenst(ﬁn SfAcRHt Y Fation
Rffunication line and including a range to which is higher than an

operation frequency band used by the communication



apparatus in a storing unit. The first communication apparatus suppresses
a transmission output of a signal in the frequency band stored in the
storing unit to output a signal to the communication line. Fig. 4

34

MULTI-CARRTER TRANSMISSICN SYSTEM

5 ABSTRACT
A first communication apparatus stores at least one frequency band
influencing a reduction in transmission rate of a communication apparatus being
present on an adjacent line adjacent to a communication line and including a range
0 which is higher than an operation frequency band used by the communication
apparatus in a storing unit. The first communication apparatus suppresses a
transmission output of a signal in the frequency band stored in the storing unit to

output a signal to the communication line.

Fig. 4



