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The ADSL technology has developed from the first generation ADSL to the current
15 second generation ADSL2, ADSL2+ and VDSL2, the frequency band of the ADSL is
gradually increased and the corresponding bandwidth is gradually increased too. And the
ADSL and ADSL2 use the spectrum less than 1.1MHz as the downlink bandwidth to
provide a maximal downlink rate of 8Mbps; ADSL2+ extends the downlink bandwidth to
2.2MHz to provide a maximal downlink rate of 24Mbps; VDSL2 even uses 30MHz

20  spectrum to provide a maximal uplink/downlink rate of 100Mbps.

The prior xDSL access device is generally located at a Central Office (CQO); with the
increase of bandwidth requirement, the xDSL is required to be closer to the user.
Therefore, the application pattern of the xDSL access device located at the Remote
Module (RT) is gradually increased, and in particular, VDSL2 is mainly located at the

25  location close to the user such as districts, buildings and roadsides, which leads to some
spectrum compatibility problems, for example, a Digital Subscriber 1 (DS1) signal
amplitude of the xDSL access device located at the CO is very small due to attenuation.
The crosstalk between the downlink DS1 signal of the xDSL access device (ADSL2+
device of the remote Digital Subscriber Line Access Multiplexer (DSLAM) module 100

30 as shown in Fig.1) close to the user terminal and the downlink DS2 signal of the xDSL
access device located at the CO will influence the Signal to Noise Ratio (SNR) of DS1
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As can be seen from the solution of the above prior art, the spectrum compatibility
requirement may be met in the prior art, but the remote DSLAM only uses the carrier of
the frequency band more than 1.1MHz; the carrier performance rapidly descends along
with the increase of line distance since the attenuating degree of the carrier within the

20 frequency band more than 1.IMHz is greater than that within the frequency band less
than 1.1MHz along with the increase of the line distance, so that the performance index of
the remote xDSL access device is severely restricted. Practically, the CO signal may be
transmitted by means of the relatively low power spectrum density since the line has
certain crosstalk rejection capability (the parameter for quantificationally describing the

25  crosstalk rejection capability of the line is referred to as crosstalk rejection ratio), which

does not influence the CO service greatly.

| In addition, the fixed spectrum settings is used in the prior art, while the spectrum in
the line is dynamically changed practically. Therefore, the system using the fixed
spectrum settings is unable to adapt for the spectrum change in the line dynamically,

. 30 which makes the flexibility worse and the spectrum utilization rate lower.
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within the freguency soaRd ilRhds: a storage module which is configured for obtaining a
power spectrum density of a signal transmitted by a CO ‘access device at the remote

15  access device; a shaping module which is configured for dividing a spectrum of an output
signal into a spectrum overlapping portion and a spectrum non-ovetlapping portion
according to the power spectrum density of the signal transmitted by the CO access
device, and shaping the power spectrum density of the output signal in the spectrum
overlapping portion based on the power spectrum density of the signal transmitted by the

20 CO access device.

As can be seen from the embodiments of the present invention, the method makes it
possible for the remote access device to use the carrier within the frequency band more
than 1.1MHz, and effectively solves the problem for restricting the performance index of
remote access device greatly; according to the embodiments of the present invention, it is

25  possible to automatically or manually set the spectrum of downlink signal of CO access
device at the remote access device, which maximizes the spectrum ufilization ratio of
remote access device; therefore, the method and the access device provided by the
embodiment of the present invention have better spectrum compatibility capability and
flexibility for setting spectrums, which makes it possible to get a better transmission

30  performance in accordance with the embodiments of the present invention.
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Fig.5 is a first logical schematic diagram of the access device in accordance with

another embodiment of the present invention.

Fig.6 is a second logical schematic diagram of the access device in accordance with

15  another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

For the transmission properties of the twisted pair line, the attenuation exponentially
increases along with the increase of frequency, i.e. the signal attenuates sharply along
with the increase of line length, and the crosstalk of signal increases along with the

20 increase of frequency, the crosstalk in high frequency band is more serious than that in
low frequency band. The embodiment of the present invention utilizes the line crosstalk
rejection ratio function to shape the power spectrum density of signal transmitted by the
CO access device in the overlapped frequency band, and the remote xDSL access device
transmits signal in the overlapped frequency band with the low power spectrum density,

25  which does not influence the CO service greatly.

The embodiments of the present invention provide an access device and a method
for shaping the spectrum of output signal. According to the embodiments of the present
invention, the method includes: obtaining a PSDco-rt, namely power spectrum density of

signal transmitted by a CO access device at a remote access device; dividing a spectrum
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frequency band which is used at the RT and not used at the CO.
As shown in Fig.3, one specific embodiment of the present invention includes:

Step 101: determining a transmitting PSD according to a PSD of a crosstalk
20  destination line, and getting the PSD of signal transmitted by the remote access device.

The Step 101 specifically includes:

when the CO access device and the remote access device share the line, determining

the PSD of signal transmitted by the RT according to the PSD of the crosstalk destination

line (i.e. the CO line), getting the transmitting PSD of spectrum overlapping portion

25  between signal transmitted by the CO and signal used by the remote access device, and

determining the transmitting PSD of the spectrum non-overlapping portion of the signal
transmitted by the RT.

The process of determining the remote transmitting PSD according to the PSD of the
crosstalk destination line, and getting the transmitting PSD of spectrum overlapping
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i ncludes: Step 101: determining a transmtting PSD according to a PSD of a
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by the renpte accessS device is the sanme as e power spectrumdensity
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frequency; then, calculating manually or by means of software the PSDco-rt at the remote
access device according to the distance and the line transfer function, wherein the

15  PSDco-rt is the PSDco-rt of the attenuated signal transmitted by the CO.
The second scheme specifically includes:

at first, testing the power spectrum density PSDxtalk of the crosstalk signal made by
signal transmitted by the CO at the RT; secondly, obtaining the line crosstalk coupling
~ function Hygxt of the communication system; at last, calculating the power spectrum
20 density PSDco-1t of signal transmitted by the CO at the RT according to the tested power
spectrum density PSDxtalk of the crosstalk signal and the obtained line crosstalk rejection

ratio function.

The process of determining the transmitting PSD of the spectrum non-overlapping
portion of the signal transmitted by the RT specifically includes:

25 determining the transmitting PSD shaping coefficient Tss(i) of the spectrum
non-overlapping portion of the signal transmitted by the RT as 1; or,



The second schene specifically includes: at first, testing the power
spectrum density PSDxtal k of the crosstal k signal made by signal
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portion. The solution of the present invention is hereinafter described in

detail with resqpet to _two enbodi nents. 10 The firls)t enpbodj nent provi ded
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t he renot g gRAH8indGEOr ding to the distance between the remote xDSL access
.device RT and the xDSL access device, and the |ine transfer
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signal (attenuation) function illustrating the relationship between line attenuation and frequency,
wherein the signal PSDco is transmitted by the CO and is attenuated. The spectrum
15  overlapping portion of the RT transmitting power spectrum density PSDrt and the PSDco
is set as the PSDco-rt. the Tss(i) coefficient of the spectrum overlapping portion of signal
transmitted by the remote xDSL access device Remote module and signal transmitted by
the CO xDSL access device is obtained; the transmitting power spectrum density is
calculated to get the shaped spectrum according to the obtained Tss(i) coefficient; and the

20  non-overlapping portion is also computed.
The above procedure specifically includes the following.

The transmitter generally transmits signal by means of nominal TX power of tone(i)
according to the template recommended by the standard. To shape the spectrum, the
standard imports a Transmitting Spectrum Shaping coefficient, i.e. Tss(i} coefficient.

25  Therefore, the shaped transmitting power spectrum density of signal transmitted by the

remote xXDSL access device may be calculated by Equationl:
PSDrt (i) =TX power oftone (i) =nominal TX power of tone (i) XTss (i)  Equationl

Take the logarithm of two sides of Equation 1 to get the shaped transmitting power
spectrum density as shown by Equation2:



transmtted by the renote xDSL access device Renote nodul e and signal
transmtted by the CO xDSL access device is obtained; the transmtting
power spectrumdensity is calculated to get the shaped spectrum accordi ng
to the obtained Tss(i) coefficient; and the 20 non-overlapping portion is
al so computed. The above procedure specifically includes the follow ng. The
- transmtter generally transmts signal by nmeans of nom nal TX power of

tone(i) pg6REY EQGlg‘Sr%Z g‘b@é‘r o?%HPdi?‘HOl&%&RﬂW@ﬂé&n%@)ﬂWgﬂ- EqQshare

t he spectrum the ndard 1nports-a Transmt pect rum Shapi ng
coefficient, i.e. Tss(i) coefficient. 25 Therefore, the shaped transmtting
power spect r dfrtiedimsi transtef figiogion|(attanaasori funetor)yis Allenu()e(dBilan)x BBl distanes s

devi ce may be cal cyl at Equationl: PSDrt (j) .=TX. po\ of to i

Srorm nal  ystviet e clp 3 e Hr ¥ ende B b iehsi e AR ot B bt ¢ vo
si des of E@uabSPAcdesd & at iR ThERASE JiARSTUidd thE fAIRWARg EGRARNBUM density
as shown by Equation2: 7 PSDrt (i) "=101gTX power of tone (i) =101g nom nal

TX power of tone (i%9 +101 gTss (i) Equation2 |If the line transfer function
(at t entiat i on BSDaetti Gh = 10bpg AR% revex ¢fYone di) kT Atdme @i st ance beEavedm 3 he CO
and the RT is L, the power spectrumdensity of signal transmtted by the

CO xDSL acces i i -S| t Liom -
Eauat i ong: & TG Bl chiBBatlent Y phCor? BBLAGE 45 Set BDA b SBLAR),
Equat |( o)nBananmmbﬁi«'Zm@qnﬂidngeamiﬂmpianb hti@ns, wlﬁic]srmslmgt iti possibie (im,g\tzj1 tthéhsrst(alz) set
PSDrt (i )=PSDgo-rt (i), and conmhine Equation2 a Equat i on3 iC es it
possi bl e £9F @Fﬂ&?féﬁer&ﬂewm QsErpRIRg eﬂﬁtwafo?tswea mitiech by tbe F%b?ﬂel’f@%éort i on

of signal kLt GO i :
ranom t ARy s B il PR B HORO xDRE SRR AUNIGE i ik ST T o
t ot al 16 r eqiiteta frejeemty bandd indedes the félimwingi ng. Tss(i)= the result by

conbi ning Equation2 with Equation3.......... the Tss(i) coefficient of the
spectrum over. Di portijqn of signal _transmtted.by. the renote
recess devi od AN o i i ZerreRE LEARBR D RSP RARS - Govite TRDS (1) =i
or preset cytitient §fhe Hidetm RRAHSIng portion of RRxndiSEArishniteededyf the r@ndte &DSIhe
spectrum
P access device and signal transmitted by the CO xDSL access device;
Tss(i)=1 or preset values for other reasons....... the Tss(i) coefficient of the spectrum

15  non-overlapping portion of the signal transmitted by the remote xDSL access device.

The remote transceiver configures the transmitting power spectrum density of the
remote access device according to the Tss(i) coefficient of different frequency bands

obtained by means of the above schemes, which is shown by Equation]1;
PSDst (i) =TX power of tone (i) = nominal TX power of tone (i) X Tss (i) Equation1
20 Get the shaped spectrum, as shown in Fig.4.

Contrasting Fig.4 with Fig.2, the remote access device only uses the carrier within
the frequency band more than 1.1MHz in the prior art, while the remote access device
uses the carrier within the frequency band less than or more than 1.1MHz in accordance

with the present invention.

25 The second embodiment provided by the present invention calculates the power
spectrum density of signal transmitted by the CO xDSL access device according to the
tested power spectrum density of the crosstalk signal made by the signal transmitted by



15 non-overl apping portion of the signal transmtted by the renote xDSL
access device. The renote transceiver configures the transmtting power
spectrum density of the renpte access device according to the Tss(i)
coefficient of different frequency bands obtained by neans of the above
schenes, which is shown by Equationl; PSDrt (i) =TXpoweroftone (i) =nom nal
TX power of tone (i) XTss (i) Equationl 20 Get the shaped spectrum as

shown in FEig,4. n ting Fig. 4 with Fig. 2. the.regnte ac V] only
uses the gé?rpﬁ)e?tcﬁia Hﬁﬁ’y ‘Pg@“f&et&ﬁgﬁ%grﬁ'ﬁﬁdn%er gs %ﬁ%f&‘in @ﬁg‘mdthh@%gri or
art, whil idye LeWRICaPRCRarcHEY I8 crosfsk thelng! fuheonyistRi the toberldppaguency
band |l ess than or nore than 1.1 MHz in accordance wth the present

i nvent i onpo@nTféehesREBridnd theokSPemas the 8SDgexdt, Byd gefe the Essdheoahcienttol die

cal cul ates the power .spectrum.density of,. s | transpitt -he . x DSL

access deéP%Céf“ﬁ@%%ﬁaP%g PB“&OH@fS@%fI%%E 1'\lﬁzlrtg'sn‘g & u?nﬁgg%‘salggefggﬁl?ﬁég’o

cr osst gl K RehifiéinoiMe Candysidda trihigbd by eSO kDS, devessBletive, Ao calculateg (T, by

means of the background noi se testi nf_gthfuncti on of ADSL2+ and VDSL2 as wel |l
i

as the setmausmidting pewarrspseirum densiiyfi the ramete DSk acsessdevice ageadingpithyy
ti f.1he PSDx. the, P ) .
oot 11 i enblagfed R0 shiieiefid get fis habdf siosltifls e aBRudfbpi ordoTed)

the renot gakiigtedaecR8hgde tHeAmeiméthed & tReyafltke firsdethbodiardt. si gnal -
transmtted by the CO xDSL access device, and calculates the transmtting

power spectrumdensity of the renote xDSL access device according to the
obt ai ned Tss(The E@W%Fmﬁﬁﬁgyg%l“gﬁe h’a@%‘alngp@@m&@? 1??1"; CHRSRAEVE Mppi ng
porti QP i%xm{?ﬁllewl ated according to the same nethod as that of the first
enbodi nment. e procedure specifically includes the follow ng, taking the

| ocal crosstalk as an 10 exanple: If the local line crosstalk rejection
ratio (al so rifites loedl bime aosstill rejeotiant witie (alsolreferred to agitheceropstallyasdlation, as

th talk signal ljtud .the t i L1 : | k

Sour ce 1 "Gt 1 dRars Y ithé Exmells Mgl aoRR] WIS R¥EfiRing, BERECHF, ¢

this waycrdsfRanaRAv® ROUD) RGN T HRRE), Iwhieh i€k dasdtivhlofS@nahcyadieniby t he
e

PSDco-rt for th )
way, the above power spectrum density of crosstalk signal made by the PSDco-rt for the

15 RT is as shown by Equation4:
PSDxtalk (i) =PSDco-rt (i} —CTRR (i) Equation 4

wherein i represents the crosstalk rejection ratio of tone i frequency point when the
length is L. The crosstalk rejection ratio function may be obtained from the crosstalk
coupling function Hxexr,

20 _CTRR(1)=20logiHnexz(D||

In accordance with the above mentioned, the influence made by PSDxtalk(i) for

PSDco(i) is equivalent with that made by other CO ports for PSDco(i) as long as the

PSDco-rt(i) of signal transmitted by the CO at the RT is the same as the PSDrt of signal

transmitted by the RT. In other words the crosstalk influence made by the remote module

25  to the CO module is equivalent with the crosstalk of the CO; in this way, the crosstalk

influence decreases greatly. In other words the power spectrum density of signal
transmitted by the RT is the data calculated by the following Equation5:

PSDrt (i) =PSDco-rt (i) =PSDxtalk (i) +CTRR (i} Equation5



15 RT is as shown by Equation4: PSDxtalk (i) =PSDco-rt (i) -CTRR (i)
Equation 4 wherein i represents the crosstalk rejection ratio of tone i
frequency point when the length is L. The crosstalk rejection ratio
function nmay be obtained fromthe crosstalk coupling function HNEXT, 20
CTRR(i)=20J10gJHNEX1{i)Il In accordance with the above nentioned, the

I nfl uence made by PSDxtal k(i) for PSDco(i) is equivalent with that nmade by

ther CO OSDCO( | | t PSDc o 1t (i '
Ot amor 1 bd. EPTRAKERaY b b ined B toRind B steie i pit AR CTRR
transm ttﬂﬂ?[bye tob@ifRl- frbM Bl Bhe WRAERL lohCacehdant & khd Rkperndsl padacky. t he

renote nodule 25 to the CO nodule is equivalent with the crosstal k _of the
CO, in t hTherafoye, thirEssti) seeffigient of the speshiam encrleppins pogioafisignal transtpigd wor ds
t he power,spectrumd ity of ,si.gn [ ansi.t by it ' a
cal cul at ey f%(%dﬁ ?Yﬁcﬁs%&ﬁ‘él?? 3#?%‘.&‘?»%8(%{‘5 “ %Wil%%%ﬁﬁﬁ%%)é@&?tal k
(1) +@RRDOBL deaeidevite méy ﬁ’é@nﬁmeu(bg) cotbinidg Abneef the firssémbglilbat
static background noise, and the CTRR may be obtained fromthe |ine manual
or accor dimEquationd otthsseeandiambiodpetnet er. Therefore, the Tss(i)
coefficient of the spectrum overl apping portion of signal transmtted by

the remt e XBhye§a5Ae 181 (REERA BolBd Sadiihah8ithe RRARAL! Led DY Lhe

CO 5 xDSL access ice conbi ning Equation2 of the first
enbodi ment and Equation5 of the second enbodinent. In this way, the Tss(i)
of the total Tss@pgueaherebdndsy icombindeg Eduetivol | withnfquationfi.).=. t ke lss@ t by

conbi ni ng Equati o with Equationq........... t Tss(, coefficie of the
spect rum 6‘_?)"&5?‘& o r’r'_Be V(?F@%?‘B%B?@Pé’ﬁﬂﬁ“ﬁ%@sﬁén%dh@ &‘8 ﬁ%?%te%@&’ to
accesgy deyddees mesana@%arﬁmﬁmawﬂ@m RDsEQcsdaSlerssess device; Tss(i) =l
or preset values for other reasons "............. the Tss(i) coefficient of

spectrum non-overl appi ng portion of the renote xDSL access, device. The
renot e transdsserl evrmresstreduashéor ethes nicatonpg- - powerths pEes(h ueacligsigntt 9f of

the spectrum non-overlapping portion of the remote xDSL access device.

The remote transceiver configures the transmitting power spectrum density of the
remote access device according to the Tss(i) coefficient of different frequency bands

15  obtained by means of the above schemes, which is still as shown by Equationl.
Get the shaped spectrum which is as shown in Fig.4.

Contrasting Fig.4 with Fig.2, the remote access device only uses the carrier within
the frequency band more than 1.1MHz in the prior art, while the remote access device
uses the carrier within the frequency band less than 1.1MHz or more than 1.1MHz in

20  accordance with the embodiment of the present invention.

To sum up, in the first and second embodiments in accordance with the present
invention, it is possible to automatically or manually set and optimize the spectrum of
remote access device, which makes it possible that the influence on the CO made by the
RT is the same as that made by other ports of the CO (thereby resulting in no new service

25  quality descent), and maximizes the spectrum utilization ratio of remote access device,

thereby getting a better transmission performance.

It is necessary to know the line length and the line transfer function in the first

embodiment, wherein the line length may be searched from the line database and the line

Hy



renote access device according to the Tss(i) coefficient of different
frequency bands 15 obtained by neans of the above schenes, which is stil
as shown by Equationl. Get the shaped spectrum which is as shown in Fig.4.
Contrasting Fig.4 with Fig.2, the renote access device only uses the
carrier within the frequency band nore than 1.1 MHdz in the prior art,
whil e the renote access device uses the carrier within the frequency band

| ess than_ 1. or. _nmore .than .1, i ccaordan Wit h the odi ment
of "the or Easie FonSlior Blak berilaiad iy ing fine e ER Rad biakdsli BN (o
accor dancanRid) AISLPF 88 ¥MWSL2, Therfdrelhei spedtfund @F $éhbte aclesd de@idBmasald ¥ or
manual |y set and optim ze the spectrumof renote access device, which

mekes it pseilopemizedmanially infdcoendarcesrith the eotodiarntepyf the preseat inventio sane
as that made by other ports of the CO (thereby resulting in no new service

accass devi cat b HAesBRA I R AGE chlal B oA B e iEAind P01

necessfry einbodinten.tTie trostalk eggétionariot gy lalsocbd sistainte frobu et imnmatudlhe
first enbodient, wherein the line length nmay be searched frorﬂthe l'ine

dat abase Amd thigpecirpa of 1gnete gecosdevieRiagy b sehapd BRUBIcd RHgmagalbhe | i ne
dual -ended test (line diagnosis node) of ADSL2, ADSL2+ or VDSL2.

Therefore, thg,SRECL! WORE ﬁ:%%gngg%éselﬁﬁéﬂ‘ ?@pﬁgsgﬁt@éntaﬁﬂmﬂ%i W zed

manual |y in accordance wth the dinments o I nvention. It is
j ust neceheminaficodésedbed Withaesest &l Kigeped Fiph. Axtéregd etodelenard mekaping t he
second 5 e di ment,. .The crosstal k rejection ratio may_.al so be obtai ned
From the FIOHOIA SR ae i thepaesaB Ve pr ik iy P SrpPimical BL R aivheB UM Bo. et
and ‘opd i MIEEGcdddh ARRck GRldckted THINAFGRSE 1BOMGIS iR ¢l £boehsRievidass anlamhidrent

of the present invention is hereinafter described with respect to Fig.5

and Fi g. 6acekssdeyicege nodul e and a shaping nodule are set in the access
. device provided by the enbodi mrent of the present invention. 10 The access

- device is |ocglLe r ) b, R . P '
remte  accosdegires OES T LEFILE R Hef ard AR APEERR0 ARG B
mai nly ust@ goved Bpetinbdigisisy PSPco-1t of signal transmitted by the CO access device at the

RT.

15 When getting the PSDco-1t at the remote access device afier the power spectrum
density of signal transmitted by the CO access device is attenuated according to the cable
distance between the CO and the RT, and the line transfer function illustrating a
relationship between line attenuation and frequency, the storage module is composed of a

first storage sub-module and a first calculating sub-module, which are shown in Fig.5.

20 The first storage sub-module shown in Fig.5 is mainly used for storing the distance
between the access device where the first storage sub-module locates and the CO access
device, and the line transfer function illustrating a relationship between line attenuation

and frequency.

The first calculating sub-module shown in Fig.5 is mainly used for calculating the

25 PSDco-t at the RT after the power spectrum density of signal transmitted by the CO

access device is attenuated according to the distance between the CO access device and

the RT, and the line transfer function illustrating a relationship between line attenuation

and frequency stored in the first storage sub-module. The specific procedures are
described in the above method.

11



t he power spectrumdensity PSDco-rt of signal transmtted by the CO access
device at the RT. 15 Wen getting the PSDco-rt at the renote access device
after the power spectrum density of signal transmtted by the CO access
device is attenuated according to the cable distance between the CO and
the RT, and the line transfer function illustrating a relationship between
| ine attenuation and frequency, the storage nodule is conposed of a first

storage sub- myHed ealéilstin the poivef flcetdldensitys PYDOPWRignahirglinfified Bhehen i n
Fig.5. 20 The first storage sub-nodule shown in Fig.5 1s mainly used for
storing t k& di the Ricaccopdinguia thetnosves spestmmydensity PRtk of ther qrosstalk signalge
sub- nodul e cates_and.the ' . deyi .l f

Functi on 114 HEHERIARE PEeoh BRETRR ol e Brdtiiodis cofiPoly g sffond

f requency stofdpe shb-iiflduleaing Wl sabdriiccascblbting dub-encsliyvvhich if bl inFigei nly used .
for calculating the 25 PSDco-rt at the RT after the power spectrumdensity

of signal transmtted by the CO_ access_device is attgfﬁg_t ed, according to
the distance Bitsgeun storagesybsmedals shewn dptighis majplypped forstaring the pewer

transfer L Of. L] 9:%]? . ati [ | shyakign and
frequencyg tor'ed&;n%lqu Hg&l];ol rs q%@c‘# ?g%ggﬁﬁ%nggﬁ%ggwﬁﬁg dﬁ% |?$ltg procedures
are descthemabadiméhieofthe peesamtieahtiokytharamite atabd dayideliealsonamed T r um

density PSDco-rt of signal transmtted by the CO at the RT according to
t he power spegtrum density, PSDxtal k. of the crosstalk. si I nd.the |ine
crosetalk T oo iAing Eb ratl v s PR pHtesE fe s EuRE B o

second  spQPRILt aéBrdimEY e PRDRxABAE AiHE Ane Wré¥staldcipinFPehthidn swhédth | S

shown in Fig.6. 5 The second storage sub-modul e shown in Fig.6 is mainly
used 1or Stemetong storagpobemnodylpcbherspasifie pricedurefis desedaddn thesdbhgive method: he
renote access device, nanmely PSDcoxtal k. In the enbodi nents of the present

I nvention, t r C devi ce.l R T

cal cul ating Zlﬁ'ﬁ- %Dg%ﬁ%%gﬁgémﬁtﬁ %ccﬁsg@%@ge?n%nféﬂﬁfiﬁﬁg gﬁm o’rl'%gﬁ%gﬁ?e%ﬁp 1(riflg()ft he
PSDco-rt gandste dicogs tdevideeis Rivladed tindoka apettiue olverleppirgopatiah kand aul ppéchrgm
function stored_in, 10 the second shoraﬂe sub- ggdul e. The specific

pr ocedur eNPROYELPPINERITHN aqcardingipdheBeReerrt stored apthestamgednodient e access
device includes two portions, i.e. the spectrum of

The shaping modules shown in Fig.5 and Fig.6 are mainly used for determining the

15 power spectrum density of signal transmitted by the remote access device in the spectrum
overlapping portion according to the PSDco-rt to get the shaped spectrum for output;
certainly, the power spectrum density of signal transmitted by the remote access device in

the spectrum overlapping portion of the RT may also be approximately same to the
PSDco-rt. The shaping module may obtain the Tss(i) coefficient of the spectrum

20  overlapping portion of the of the RT firstly, and outputs the transmitting power spectrum
density of the spectrum overlapping portion of the RT according to the Tss(i) coefficient.

The shaping module may shape the spectrum of the spectrum non-overlapping portion of

the RT by means of Tss(i)=1 or other preset values, which is specifically described in the

above methods.

25 The remote access device of the embodiments of the present invention includes an

ADSL2 or ADSL2+ or VDSL2 device.

As can be seen from the specific solution of the embodiments of the present
invention, the power spectrum density of remote access device is divided into two

portions in accordance with the embodiments of the present invention; the portion of

12



renote access device is divided into a spectrum overlapping portion and a
spectrum non-overl appi ng portion according to the PSDco-rt stored in the
storage nodul e. The shapi ng nmodul es shown in Fig.5 and Fig.6 are nmainly
used for determ ning the 15 power spectrumdensity of signal transmtted
by the renote access device in the spectrum overl apping portion according
to the PSDco-rt to get the shaped spectrum for output; certainly, the

power  spegtdssialkd estinktior0 fing | GRAkppada Bﬁrﬂlé trRdshitidd Powerpectues dessitgteyf ce in
t he spectrum over | appi ng portlon of the RT nmay al so be approxi nately sane

to the Psm@empceswﬁewgmﬁpim@r@mg t@ﬁbﬁpﬁwmﬁ@eq@@(l idpnsiyesfroressiele  of
the spect ¢ e%rp{ni ﬁan B%\%ﬁleﬁl%p L%P& 3r E)zll-owr} r %g fp%E'thtnth chsg'ﬂafksﬁés&n tf'd?ldhl?éjﬁso uts

t he trans e S ec rum OVGI’

portion oldetehfinEd aocidingitd Gthed rédiﬁreﬁfea(sl ()foxcea@friplld:PSDtmasdema Lahaqad rP@D)DduI e
may shape the spectrum of the spectrum non-overl appi ng portlon of -the RT

by meahs dherefere; the total trapsméiting pewer spesitwra slensify; ig jebtainied pihen,sth %amlsyelver
d bed
oot e Pl ap ARPUS P 3 TR (BB AR R Ul s o

devi ce. Adefisty togues aﬁenadmabrshiﬂm sppam:ﬁ iof tisotrarisnottingfsigrak Iarbedidaeatvetlof t he

present invention, the power spectrumdensity of re e access device is
di vi ded i HePreRgnt lﬁﬁ?f’tt‘ioﬁﬂst 1Postiplsr toa Aetemaiieallyt Wem@ﬂ’gﬁ{a’ ?Férfﬁ% SBICIPRe fe

present | QGAIeSignhfst GO'dekaR Blice b 4R/ RARICAICAORIARIRY hfIfAN L 2PPeC

by the transmttifg power spectrum densit renmote access device Is
det er md nedpentmer diilimgtibn raﬁueobmnmte s@est alemmed @hetefore,athe aweflystt aidkhe access

destinatiqn |ine; sed n- ove i n ortion cr osstal k
dest i nat i §RVIF? rPéOYiéede st P RS %&far%fji ﬁ%p %lfﬁavemlé’au‘iwr V8 Spgim
exanpl e PehpR@1ign @aﬁdbﬁ‘ﬁtsregncf)si@mblﬁtyThﬁrhﬁhofr@keé he fdatiBle s ages M t¥dties

power spectrum denS| ty 1 s” obtained; then, he transceiver of renote access
devi ce calmuémission peorTimace in woerdanes with ﬂmﬁmﬁm@tﬁ of thaprgsentanvenpert r um
density to get the actual shaped spectrumof the transmtting signal. In

manual 1y st TRaCRRG S R e YR e Ry i BR R En AULOR &b Y "

renot @sac @E&Bisdiewélﬁﬁn, Wolveler[rax inot Zigsitddn® the above descriptions. Any change or
substitution, within the technical scope disclosed by this invention, easily occurring to
those skilled in the art, should be covered by the protection scope of this invention.
Therefore, the protection scope of the present invention should be compatible with the

protection scope stated by the following claims.
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10 spectrumutilization ratio of renpte access device. Therefore, the

nmet hod and the access device provided by the enbodi nents of the present

i nvention have better spectrum conpatibility capability and flexibility,
whi ch nakes it possible to get a better transm ssion performance in
accordance with the enbodi nents of the present invention. The foregoing is
only preferred enbodi nents of this invention. The protection scope 15 of
this invention, however, is not |imtegihR the above descriptions. Any
change or substitution, within the téchnical scope disclosed by this
invention, easily occurring to those skilled in the art, should be covered
by the prBY@@ﬂ?gﬁmggdﬁe of this invention. Therefore, the protection scope
of the present inventjion should be conpatible with_ the protectiqr scope
stated by t hel #bmredidniyr shaping a spectrymyphan oyiRat sigral Of 2 rewgte access dexicget hod
for shapiggm@ﬁﬁggctrun1of an out put signal of a renote access device,

conpri si ng: obfai ning a power spectrumdensity of a signal transmtted by
a Centsal O foltginin@@povat sptrudeddnsity af a aignalnvdnsmitteddssa Gentiral €ffide (CA} ng a
spectrum of an _ouytput signal of the renpte access device into a spectrum
overlappiﬁﬁ@%%g?ﬂgﬁﬂéﬁﬁngwﬁﬁéﬁﬁﬂﬁWFﬁon-overIapping portion according to the

pover —spect rdi@dﬂr?&a;%;\%tr% dh %3@5{ @F‘tﬁ?‘r%r{gl&‘é aBYesh B@vi,@@rﬁ&ﬁ%ﬁécnﬁﬁi/ I ce;

and 10 shaping t r spectr Ity o e output signal in the
spect r um ovesldppiy portiopocardi @rspectoon diongpvedappieg povien agwendingirio dbe powgr of
the signal transmtted t he, CO cess,.deyvice. 2. The nethod of claiml,
wher ei n ﬂ%@f?ﬁ@ﬂﬁﬁ%%@%@@b‘%ﬁﬂ%ﬁ%@?mﬁ‘?ce%srflaeVIC&? | transmitted by
t he OR)accesssdfink @ ffwdrRBedtRPHEsRT 0 B FARMIt GREDIMRAE SRBtruhveBARifE Ny a
di stance between The renpte access device and the CO access devi ce;

obt ai ni ngpartionnaccordings tae thef pereen specirimudansisy of ghe sigaalatransmitied by dhaedh | i ne

attenuation. _and.frequency; and
_ access device.

2. The method of claim 1, wherein obtaining the power spectrum density of the
signal transmitted by the CO access device at the remote access device comprises:
15 obtaining a distance between the remote access device and the CO access device;
obtaining a line fransfer function illustrating a relationship between line attenuation
and frequency; and
obtaining the power spectrum density of the signal transmitted by the CO at the

remote access device according to the distance and the line transfer function.

20 3. The method of claim 2, wherein the line transfer function is obtained by means of
a line diagnosis mode of Asymmetric Digital Subscriber Line (ADSL)2 or ADSL2+ or
Very high bit rate VDSL2.

4. The method of claim 1, wherein obtaining the power spectrum density of the
signal transmitted by the CO access device at the remote access device comprises:
25 obtaining a power spectrum density of crosstalk signal at the remote access device;
calculating the power spectrum density of the signal transmitted by the CO access
device according to the power spectrum density of the crosstalk signal and a line crosstalk

coupling function.
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obtai ning the power spectrumdensity of the signal transmtted by the CO at
the renote access device according to the distance and the line transfer
function. 20 3. The nethod of claim2, wherein the line transfer function

i s obtained by means of a line diagnosis node of Asymmetric Digital
Subscri ber Line (ADSL)2 or ADSL2+ or Very high bit rate VDSL2. 4. The

nmet hod of claim 1, wherein obtaining the power spectrumdensity of the

signal transy UhRmbinol 7 HiliP4C SiRriP Yhe fodle &Q}@uﬁﬁn@éﬂ@it?w%é g

conprises: 25 obtaining a power spectrum density of crosstalk signal at the
renot e aceignsl i @btaied bycasting statinbadkigmupd weisesp @ 3L acaten sivityplexter ohihesi gnal
transmtted by the &O,access devi ce according to the power spectrum
density ofCTRME 269%8%¢8VM% signal and a line crosstalk coupling function. 14
5. The method of claim4, wherein the power spectrumdensity of the

crosstal k  sigAfk nlethdiifRidiRd, Whet & %ﬁd}ﬂng%ﬂﬁ_tpb@ep%%mmdsiﬂmﬁﬁe aﬁtlpﬁt DSL

access multiplexer of the renpte access device. 6. The nethod of claim1,
wher ei f s kigpalig thawpegtome ovepping pordemedmyrisss: t he output 5 signal in the

spectrum over| I ng.portion conprisgs;..re ci ng, t he. [ e

density of tﬁgglgﬁf‘ utthQsP‘b‘ﬁ%fl SP‘??%HE @B@gf r‘ﬁlmal%\?gg’lugps lgr)lorﬁ[él %ﬁécvmtubh t he
pover  spegléduppiRrioh With REpSI @ Pbcthind eIty Fdhd¥ighd] trablhitd tgshe dOVi Ce.
7. The nmethod of "any one of c?ai ns 1-6, wherein shaping the power spectrum
10 densi t gcashs déviceout put signal in the spectrum overl appi ng portion

conprises: calculating power spectrumdensity shaping coefficients of the

output signal, i, %mﬁ%%f%p%?f&&%i 0%, R4 ndils o [ofieP RECHHIM
non- over | appi ig- portron respectively accofding to the power spectrum
densi ty offedsity ofitlgnaitpit sinahinttheshebsruinhevelapring pation dempdses: 15 shapi ng t he

' f th | I ' .
gg\gg: r 3%682[];?{(51?%%'5&%?}'& Mé&%&tg?hgﬁgg cgg 8ireg‘ésno% thg ohtr;])%t Ellgn\,\ﬁrm the

spectrum overlapping portion and in the spectrum non-overlapping portion respectively
according to the power spectrum density of the signal transmitted by the CO access
device;

15 shaping the power spectrum density of the output signal according to the power
spectrum density shaping coefficients.

8. The method of any one of claims 1-6, further comprising:
setting the power spectrum density shaping coefficient of the output signal in the

spectrum non-overlapping portion as 1 or a preset value.

20 9. An access device, comprising:
a storage module, for obtaining a power spectrum density of a signal transmitted by
a Centfral Office (CO) access device at the access device ;
a shaping module, for dividing a spectrum of an output signal into a spectrum
overlapping portion and a spectrum non-overlapping portion according to the power
25  spectrum density of the signal transmitted by the CO access device, and shaping the
power spectrum density of the output signal in the spectrum overlapping portion based on
the power spectrum density of the signal transmitted by the CO access device.

10. The access device of claim 9, wherein the access device is ADSL2/2+, or

VDSI1.2 device.
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8. The method of any one of clains 1-6, further conprising: setting the
power spectrum density shaping coefficient of the output signal in the
spectrum non-overl apping portion as 1 or a preset value. 20 9. An access
device, conprising: a storage nodule, for obtaining a power spectrum
density of a signal transmtted by a Central Ofice (CO access device at
the access device ; a shaping nodule, for dividing a spectrum of an out put
signal into g1SPREAJHEDdeRite bl BRakh 9IwhE! RO sffEe TacRRCdonifAsBAN- over | appi ng
portion according to the power 25 spectrumdensity of the signal
transnitted byfisshegosge asovdulte frcdoringal disteapé hefwebie theoremote peogssy daviegensi ty
of the out rqgnal in the spectrumover.l apping portion.based. qn, the
pover - spetd T RACTsy S6Fict a8 Sty ansIes Autipe dipshgtivs, 8 reprsindBeofely ce.
10. The aggesfend@idiCditeqbmdyn 9. Wherein the access device is ADSL2/2+, or
11

VDSL2 device. 15 11. The access device of claim9, wherein the storage
nodul &5 conpr iashirst calchliating seb-orodyle, Subcatedating thepovear gipeeiyra densibank de

Crans or PERUCTBRRRG e Cha o B ity AR Baied Rl Moo o0

frequencyfunetienfi rst cal cul ati ng sub-nodul e, for cal culating the power
spectrum density of the signal transmtted by the CO access device
according to the distance and the line transfer fupction. 12. The access
devi ce of cl dizrﬁ[be,a‘iﬁﬁ@rdé’lvwetoﬁéla%(?rWé@feﬁbtaﬁls@f%r%‘?‘r“i“e%‘?mﬁ’s%cond st or age

sub- nodul e, fo [ RO, peect Lun | i"ﬂﬁq i.gnal
and a line craoésegﬁféfﬁtog%gfl@n%gﬁ lﬁlﬁ’cfolq‘o#’mdgd 22@3%% sg:g cu Z‘%lhﬁk SE%PO ﬁ%ﬂ ul e,
f or cab cusighalngd alimepeosstalksaplingifonddagi ty of the signal transmtted by

the CO access devigce according to.the p r . spectrumdensity. of, cr.asstalk
signal and t ReePaibeasdineuR-Taediie Ap SH EHatint e ppsrer spetiru density of the

signal transmitted by the CO access device according to the power spectrum density of

crosstalk signal and the line crosstalk coupling function.
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