Br oadband and Narrowband Service Processing Apparatus in Conmmunication
Equi pnrent and Its Inplenentation Method Field of the Invention 5 [1] The
present invention relates to conmunication technology field, especially to
a broadband and narrowband service processing apparatus in conmunication
equi pnent and its inplementation nmethod. Background of the Invention 10 [2]
In the communi cation technology field, as comuni cation technol ogy
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t he exi sting communi cati on networks. Therefore, it is a new challenge to

i npl enent a nethod and/or an apparatus that can process both broadband and

.narrowband services sinmultapeoysly_in a comunication system [ 3]
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net wor k: ADSL over 7
Background of the Invention

10 [2] In the communication technology field, as communication

technoclogy develops, widespread use of broadband services becomes

a certainty, and the advantages of broadband transmission are known

to all. Notwithstanding this, in consideration of the benefits of

operators and people's habits, broadband services have to coexist

15 with legacy narrowband services in the existing communication

networks.Therefore,itiszanewchall@nqetojﬂpiementeamethodand/or

an apparatus that can process both broadband and narrowband services
simultaneously in a communication system.

[3] Presently, in communication systems, broadband and narrowband

20 services are provided simultaneously through copper twisted pairs to

subscribers; the broadband service includes Asymmetric Digital

Subscriber Loop (ADSL) Service and Very-high-speed Digital Subscriber

Loop (VDSL) Service, etc., which are called collectively as XDSL

services; and the narrowband service includes Plain Old Telephone

25 Service {POTS) and Integrated Service Digital Network (ISDN), etc.

There are several cases in which broadband and narrowband services

can be processed simultanecusly in a communication network: ADSL over



t POTS, ADSL, over |SDN, VDSL over POTS, and VDSL over. |ISDN, etc. [4] The
fundanental . principle of the cases in which broadband and narrowband
services can be processed sinmultaneously is shown in Fig.1l;, in a copper
twisted pair that is used as the external line of subscriber, 5 broadband
service signal (i.e., high frequency XDSL signal) and narrowband service
signal (i.e., low frequency POTS/ | SDN signal) coexist with each other. [5]
I n t heP@fui phiemt atexxeniPal 0P3l cevaend;Ctherend sVviaslhow@asssPN | tekc. (LPF)
nodul e and a High-Pass Filter (HPF) nodule, which filter m xed iu signal
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servi derpotisipdpresvghal sandadents. ¢t t biche fporquenty POPSLI SOI9TE e @add
in the narrowband tel ephone switch at central office end for service

pr oces¥i AL Wiy t AT HPFesepanates lot- XDSew Srgaabnand FESHSE SN totgmel bor t
of XDSL line card in a Digital Subscriber 20 Line Access Miltipl exer

( DSLAMjO¢ Bt Dadbhid @i pieerat central office end) for service
processing. The HPF circuit is usually built in the XDSL |ine card, as
sho 5§n Fig.bhe ?%ﬂllp‘ﬁe%e”lteéiﬁ%ﬁéﬁtog? igapstti bBerends a hevnBpEsvbahesr

signal _separated out by the LPF nodule is sent to_the subscriber's
telephﬁﬁﬁﬁ) module and a High-Pass Filter (HPF) module, which filter mixed

RV signal in the external line of subscriber to separate high-frequency
signal and low-frequency signal from each other and transmit them
to the regspective procegssing modules; the LPF module and the HRPF module
usually comprises multiple LPFs and multiple HPFg respectively; one
LPF and one HPF cooperate with each other to process one channel of

15 the mixed signal in the external line of subscriber. The LPF gseparates
out the narrowband service POTS/ISDN gignal and sends it to the port
of POTS/ISDN line card in the narrowband telephone switch at central
office end for service processing; and the HPF separates out XDSL
signal and sends it to the port of XDSL line card in a Digital Subscriber

20 Line Access Multiplexer (DSLAM) {(broadband equipment at central
office end) for service processing. The HPF circuit is usually built
in the XDSL line card, as shown in Fig.1l.

[6] In the equipment at subscriber end, the narrowband signal
separated out by the LPF module is sent to the subscriber's telephone,

25 and the mixed signal is sent to the Remote Terminal Unit (RTU),
which has a HPF module designed to filter off low frequency POTS/ISDN
signal and perform service processing on the high frequency XDSL

signal.
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25 and the mixed signal is sent to the Renmote Termnal. Unit (RTU), which
has a HPF nmpdul e designed to filter off Iow frequency POTS/ I SDN signal and
perform service processing on the high frequency XDSL signal. 7 [7]
Corresponding to each copper tw sted pair connected to the equipnent at
subscri ber end, there is one LPF and one port of service processing

portion for Iow frequency POTS/| SDN signal as well. as one HPF and one
al. As 5 shown in Fi
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Each LPF module and its corresponding XDSL line card can be connected

10 to multiple subscribers; for example, one LPF module and ¥DSL line
card comprising 32 circuits can be connected to 32 equipments at
subscriber end. The separate LPF modules and the XDSL line cards are
connected through cable, and the LPF modules and the POTS/ISDN line
cards are also connected through cable; said cable comprises multiple

15 copper twisted pairs which, in the case of 32-channel LPF modules
and XDSL line cards, are 32 copper twisted palirs.

[8] Therefore, in the DSLAM, due to the fact that each LPF module
or XDSL line card cccupies one slot in the frame of the DSLAM, the
maximum number of the subscriber access ports can be provided by the

20 DSLAM in the communication system is reduced significantly, i.e.,
the capacity of the DSLAM in the system is reduced. In addition, in
the DSLAM, it is required for each LPF module and the XDSI line card
to be connected through a cable, causing a large amount of cables
and connectors to be used, and increasing the complexity in

25 implementing DSLAM and the cost of the same; even if each LPF module
and the XDSL line card are connected through the wiring on a PCB

(Printed Circult Board), the implementing cost will also be increased

[



the capacity of the DSLAMin the systemis reduced. In addition, in the
DSLAM it is required for each LPF nodule and the XDSL line card to be
connected through a cable, causing a | arge anmount of cables and connectors
to be used, and increasing the conplexity in 25 inplementing DSLAM and t he
cost of the same; even if each LPF nodule and the XDSL |ine card are
connected through the wiring on a PCB (Printed Grcuit Board) , the
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the broadband and narrowband service processing apparatus and reduce

10 the complexity in the same significantly.

[10] Theobjectoftﬂu&presentinventionjf;achievedrUjj1thefollowing
solution:

[11] said broadband and narrowband service processing apparatus in
communication equipment, comprising:

15 [12] LPE module, HPF module, broadband service line card, and
narrowband service line card; said LPF and HPF modules being built
in the broadband service line card, the HPF module being connected
with a broadband service signal processing module in the broadband
service line card, and the LPF module being connected with the

20 narrowband service line card.

[13] Each of said broadband service line cards occupies one slot in
the communication equipment.

f14] Said broadband service line card has a broadband service signal
processing module disposed therein, which is designed to process

25 broadband service signal in the communication system;

[15] salid narrowband service card has a narrowband service signal

processing module disposed therein, which is designed to process



20 narrowband service line card. [13] Each of said broadband service |line
cards occupies one slot in the comunication equipnment. [14] Said

br oadband service |ine card has a broadband service signal. processing
nodul e di sposed therein, which is designed to process 25 broadband service
signal in the conmunication system [15] said narrowband service card has a
narr owband servi ce signal processing nodul e disposed therein, which is

desi gned 1,0, .pJ-9GE r d; seryvice n _the conmuni cation
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service signal. [17] Said conmuni’cation equi pnent is”a
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broadband service signal.
[17] ‘Said.communication,equipment is alDSLAM {Digital Subscriber Line
10 Access Multiplexer);

[18] sald broadband service card is a XDSL line card;

[19] said broadband service signal processing module is a XDSL service
processing module in the XDSL line card;

{20] said narrowband service card is a POTS/ISDN line card:

15 [21] said narrowband service signal processing module is a POTS/ISDN
service processing module in the POTS/ISDN line card.

[22] Said HPF module is connected with the broadband service signal
processing module through the wiring on a PCB (Printed Circuit Beoard) ;
salid LPF module is connected with the POTS/ISDN line card through

20 the external cable and connector.

[23] Sald POTS/ISDN line card can be located in a slot of said DSLAM
or in the narrowband telephone switch equipment external to the DSLAM
equipment.

[24] The number of LPFs in said LPF module is equal to that of HPFs

25 in said HPF module, and one LPF cooperates with one HPE to process
one channel of the mixed signal comprising the broadband service

signal and the narrowband service signal.
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[22] Said HPF nodule is connected with the broadband service signa
processi ng nodul e through the wiring on a PCB (Printed Grcuit Board) ;
said LPF nodule is connected with the POTS/ISDN |ine card through 20 the
external cable and connector. [23] Said POIS/ISDN |ine card can be |ocated
in a slot of said DSLAM or in the narrowband tel ephone switch equi pnent
external to the DSLAM equipment. [24] The nunber of LPF's in said LPF

t f HPE 25 HPF' nodu. | e, and one LPF
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service signal processing module on one and the same line card in
said communication eguipment;

10 [28] connecting the LPF module with the narrowband service signal
processing module; connecting the HPF module with the broadband
service signal processing module.

[29] Said broadband service includes: ADSIL {Asymmetric Digitail
Subscriber Loop ) service, VDSL (Very-high-speed Digital Subscriber

15 Loop) service, ADSL+ service, ADSL2 service, and ADRSL2+ service;
[30] said narrowband service includes: POTS service and ISDN service.
{31] It can be seen from above technical solution provided by the
present invention that, since the present invention employs a
structure that integrates LPF module and HPF module with XDSL line

20 card, the broadband and narrowband service processing apparatus in
the communication system only occupies one slot in the communication
equipment such that in the case that the DSLAM occuples the same volume
(space), the number of the ports could be provided is increased
greatly, the space occupation for installation of the communication

25 equipment being reduced efficiently; at the same time, the cost per
subscriber access port provided by the DSLAM is reduced. Imaddition,

with the present invention, the connecting cables and connectors



Subscri ber Loop ) service, VDSL (Very-high-speed Digital Subscriber 15

Loop) service, ADSL+ service, ADSL2 service, and ADSL2+ service; [30] said
narr owband service includes: POTS service and | SDN service. [31] It can be
seen from above technical solution provided by the present invention that,
since the present invention enploys a structure that integrates LPF nodul e
and HPF nodule with XDSL |ine 20 card, the broadband and narrowband service

processidigd,appanat U pi gt Gemyunication system only occupi es one slot in
t he communi cation eaui p?reér}?e such tlﬁgte R Oﬁﬁgépf)ﬁét]""*thbg[%L%tMcdb”d'U’ﬁ?Jes

the samg \(OlURE xSRAGE) 1, itheraunber the ports could be provided is
i ncr eased greatxley, t%gl spé‘ce%ggcgggtsitghgf OF AT A bIF BH Rt can be
comunicgati e, 25 8qHPHeU 4 bei r fficiently; at the sanme tinme, the
cost per subscriber access por?? Lpf%&ﬁﬁg%grﬁ%nfﬁgngﬁﬁh Pes Pedlc &g ovikled

addi ti e, the Rk iR-8SeIH dhventd.an, . 4 h nnecti.ng cabl es and connectors
6 between the LPF and the XD&yﬁ%éﬁca%% %%ﬁ?%%goﬂg?géetsngach channel of
t Re m xed signal in the existing comuni cation equi pnent can be omtted,

further reducing the inplenenting cost per port provided by the
conmuni cat i on equi prent ate rC ealdAli Afifd & #Nh o SDP%‘LEL Description of the
o)

Drawi ngs [32] Fig. lisastructural representation of a #F oadband and .
et vor K Toporagy o1 abram o o be beaband And " hat roabandr" i LB ypeediBan °
pr ocesséngiapparatessasgoedbagatasan emedidens, of .t he present

[33] Fig.2 iseanetwork'topologyediagraniofeabroadband.and nafrowband
10 serviceprocessingapparatusaccording1x:anembodimentcﬂfthepresent

invention;

[34] Fig.3 is a structural representation of the XDSL line card shown

in Fig.Z.

15 Detailed Description of the Embodiments
(35] In a communication system, the broadband and narrowband service
processing apparatus for processing broadband and narrowband service
signal transmitted in the external line of subscriber usually
comprises LPE (Low-Pass Filter) module and HPE (High-Pass Filter)
20 module, and broadband service signal processing module and narrowband
service signal processing module, respectively, in the broadband
service processing part and the narrowband service processing part.
The method of implementing the broadband and narrowband service
processing apparatus in the communication system according to an
25 embodiment of the present invention comprises: disposing the LPPF
module and the HPF module of the broadband and narrowband service

processing apparatus on one and the same line card that only occupies



invention; [34] Fig.3 is a structural representation of the XDSL |ine card
shown in Fig.2. 15 Detailed Description of the Enbodi nents [35] In a
comuni cati on system the broadband and narrowband service processing
apparatus for processing broadband and narrowband service signal
transmtted in the external |ine of subscriber usually conprises LPF

(Low Pass Filter) nodul e and HPF (Hi gh-Pass Filter) 20 nodul e, and
broadb%%% %%%‘ig% si.gnal _processing nodul e and narrowband service signal
processi g nodule, '&s FETGAT i (et iredbant aerifi @ prscdssiing par t
and th ar.r nd_service processing part. The nethod of inplenenting the
broadb%ﬁ g%gwﬁgpr a%d%ﬂmg%gb?ﬁElOBr%@%égmﬁ@tabﬁam%?ﬁgdi?PtbﬁaQﬁﬂﬁﬁmﬂimW1on

syste car.ding.t 25 enbodi nent of .the present invention conprises:
diysporsT}tﬁ% ?ﬁgeLgEa%nggﬁl B2 ARG VPRE HBE Sd G @%ﬁ@ﬁ%é-r& Feadtydird i&ngﬁsposed
aratus on one and the sane |line card that

narro Vi C )rocessi ng .a
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only occupies "7 one s

that o I in t.he communi cation equi pnent i s needed to be occupied
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nodul e are designed to separate out > . .
The PR ooare | 88 dauraRial it 3 (R0 i B0adtemy ServPEBatbigHaper ) che
transn@ﬁ@ﬁ@ﬂjhi@%ea@gaﬁghgggigﬁrEQHQQQ%j%ﬁhﬁ&ﬁ?ﬁ% %ﬂband,service signal
to the narrowband service signél processing module in the narrowband
10 service processing part; the narrowband service signal processing
module may be built in the communication equipment or external to
the communication equipment; the HPF module is designed to filter
off narrowband service signal in the transmission line and output
broadband service signal to the broadband service signal processing
15 modulejjlthebroadbandserviceprocessingpart.Thepresentinvention
significantly increases the number of broadband and narrowband
service processing apparatuses that can be inserted in the
communication equipment, i.e., the number of the equipments at
subscriber end that could be supported by single communication
20 equipment at central office end, DSLAM.
[36] The line card is a broadband service line card that contains a
broadband service signal processing module in the communication

equipment, the broadband service line card is designed to process

broadband service signal transmitted in the external line of
25 subscriber; the broadband service line card can be a XDSL (X Digital
Subscriber Loop) line card in the current broadband egquipment at

central office end.



to the narrowband service signal processing nodule in the narrowband 10
service processing part; the narrowband service signal processing nodule
may be built in the conmunication equipnent or external to the

comuni cation equipment; the HPF nodule is designed to filter off
narrowband service signal in the transm ssion line and output broadband
service signal to the br oadband service signal processing 15 nodule in the
bro VI% f,0ce S|n§&part The present invention significantly
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r nal L|n of 25 subscriber; the broadband
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enbodi nent of the prese _
ADSL over POTS service, and/cr ADSL over ISDN service, and/or VDSL

10 over POTS service, and/or VDSL over ISDN service, etc.

[40] Onthebasisoftheabovenmthod,thepresentinventionalsoprovides
a broadband and narrowband service processing apparatus in
communication equipment, the structure of which is shown in Fig.2,
comprising: LPF module, HPF module, broadband service line card, and
15 narrowband service line card; the LPF module and the HPF module being
buiit in the broadband service line card, and the LPF module being
connectedwiththenarrowbandservicelinecardcontainhn;anarrowband
service signal processing module, through the external cable and the
connector; the broadband service line card being in the broadband
20 equiprent at central office end, DSLAM, and occupying one slot in the
broadband equipment at central office end, for processing broadband
service signal in the communication system; the LPF module and the HPF
module, respectively, processing the mixed signal in the external line
of subscriber directly ; the LPF and the HPE are connected with the
25 external line of subscriber at a combined connecting point; the other
end of the external line of subscriber is connected the equipment at

subscriber end.



i nvention includes: POTS service and | SDN service, etc. [39] Therefore, the
nmet hod according to the enbodi nent of the present invention can be applied
to the comuni cati on equi pnent that provides ADSL over POTS service,
and/ or ADSL over |SDN service, and/or VDSL 10 over POTS service, and/or
VDSL over | SDN service, etc. [40] On the basis of the above nethod, the
present invention also provides a broadband and narrowband service
proggsyi N9 APRAL AL [ i [ [ nt, the structure of ' i's
b B & e L A P BB o ® D Gttt ‘Servi e
line carde @iy 1o parfonband,$efyice. |, ng card. LPE fo the HPF
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bei ng ccemnect £dy M th, 4. NAL T hand. ser vice, ) ) rg. containing a .
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and t hgsgepanestiqya e, brieadband; servi Lin rd-hei } p-th oadband
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subscri ber directly ; the LPF and the FIPF are connecte t'he
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of the external line of subscriber is connected the equipnen _ _
subscrsiurercieinth r Swh4tkihn @hoOVe Fappas at @ﬁodefsstégetﬁé%%ﬁgié%_w&%dd&?
card is a XDSL. line card and the narrowband service line card is a

POTS/ 18Ndaste filtering to obtain low frequency POTS/ISDN signal (i.e.,

10 narrowband service signal) and transmits the signal obtained through

the cable to the POTS/ISDN line card for processing; the HPF module

processes the mixed signal through high-pass filtering to obtain the

high frequency XDSL signal (i.e., broadband service signal) and

transmits the signal obtained within the XDSIL line card to the XDSL

15 service processing module for processing; each LPF and HPF being

connected in Fig. 3 cooperates with each other to process each channel

of the mixed signal, each channel of the signal corresponding to a
subscriber terminal.

[42] In the present invention, it is unnecessary to modify the design

20 of the existing LPF module and the modules in the XDSL line card due

te the fact that the XDSL line card in the existing communication

equipment has enough slots to accommodate additional LPF modules;

therefore, through simply disposing the LPF module in the XDSL line

card and carrying out the respective connection for the LPF module

25 and the HPF medule on a PCB in a manner as shown in Fig.3, the LPF

module can be built in the XDSL line card, so as to save the slots

inthecmmmmnicationequipmentoccupiedcmiginallybyiﬂméLPFmoduhL
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card, the HPF nodule is connected with the XDSL service processing nodule
in the XDSL |ine card, as shown in Fig.3; the LPF nodule and 5 the HPF
nodul e in the apparatus process the m xed signal conprising broadband
service signal. and narrowband service signal i.e., XDSL signal and
POTS/ | SDN signal, respectively, in the external line of subscriber;
wherei n: the LPF nodul e processes the m xed signal through | ow pass

filterhing tRepPbLAl Bnhoyef {ﬁ@uﬁgﬁMuﬁg§{h§We§P%é@EPg' tgﬁcé@rﬁﬂ%ég‘é"gﬁi@get he

service signal) and transmts the signal obt rou e ca

POTS/ | SPN,| I DgeCakdakoL hpr 8GesSiHY; S he m xed

si gnal through high-pagggfglterfﬁnggﬁgﬁsgﬁ#%%%gﬁﬁ?d%gggé%%gﬁ%y XDSL
signal (i.e., broadband service signal) and transmts the signal obtained
within the XDSL line card to the XDSL 15 service processing nodul e for
processi ng; each LPF and HPE' being connected in Fig.3 cooperates with
each other to process each channel of the m xed signal, each channel of
the signal corresponding to a subscriber termnal. [42] In the present
invention, it is unnecessary to nodify the design 20 of the existing LPF
nmodul e and the nodules in the XDSL line card due to the fact that the XDSL
line card in the existing communication equipnment has enough slots to
accommodat e additional LPF nodules; therefore, through sinply disposing
the LPF nodule in the XDSL line card and carrying out the respective
connection for the LPF nodule 25 and the HPF nodule on a PCB in a manner as
shown in Eig.3, the LPF nodule can be built in the XDSL |ine card, so as
to save the slots in the conmunication equi pnent occupied originally by

t he LPF nodul e,
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| 0 and thereby enabl e the comuni cati on equi pnment to acconmpdate nore XDSL
| ine cards and provide nore subscriber access ports. 11 CLAIMS 1. A

br oadband and narrowband servi ce processing apparatus in comunication

equi pnent, conprising a LPF (Low Pass Filter) nodule, 5 an HPF (Hi gh-Pass
Filter) nodule, a broadband service line card, and a narrowband service
line card; wherein said HPF nodul e i sCéddNected with the broadband service
line card; said LPF nodule is connected wth the narrowband service line
card, characterized in that both of said LPF nodul e and HPF nodule 10 are
conprised in the broadband service |line card, and the narrowband service
line card is di-spossdaphapdnard dvibarikieyd cerydpsr RESCRSGHNYaabpaadbaadin
devi ce where the broadband service |line card is disposed. 2. The broadband
and nar roVBRHY: SErARE & PLEEESS n§ORPpaFAtdse LB dbmamiocst Fohteguipriinte as
inclaiml, characterized in that said 15 broadband service |ine card
occupi eSToREFs( Bt IRAPE AR TohiRini @RAUGR . Bdef padmnd Fe mhchrldagoanddanmnd
narrowband servjce processing apparatus_ in conmuni cation equipnent as in
clainn1?-Bﬁ&F&HFéP?z%%thC%rk&ne:9%n§:bwaaaaaﬁdﬁ%é¢Jﬂ%%ﬂ@ﬁﬁéecaﬁdamﬁﬁﬁ%ied

br oadband servyi ce sigpal 20 processing nodul e di sposed therein, which is
designeaﬂﬁgl5¥€CE§96%§P8§dS§ﬁalgér&98@ SRgAal SRhdt hBE JBAtaRE cBt | G Sst e

sai d narnqﬁpﬁpd servic Ikpe card has, a narrowband service
Wi he narrowband service line card,

characterized in that both of said LPF module and HPF module
10 are comprised in the broadband service line card, and the narrowband
service line card is disposed in a narrowband device separate from
a broadband device where the broadband service line card is disposed.
2. The broadband and narrowband service processing apparatus
in communication equipment as in claim 1, characterized in that said
15 broadband service line card occupies one slot in the communication
equipment.
3. The broadband and narrowband service processing apparatus
in communication equipment as in claim 1, characterized in that
salid broadband service line card has a broadband service signal
20 processing module disposed therein, which is designed to process
broadband service signal in the communication system;
said narrowband service line card has a narrowband service
signal processing module disposed therein, which is designed to
process narrowband service signal in the communication system;
25 said LPF module and HPF module are designed to separate
broadband service signal and narrowband service signal mixed in the
respective transmission line; wherein, said LPF module 1s designed

to filter off broadband service signal in the transmission line and

12



si gnal processing nodul e di sposed therein, which is designed to process
narrowband service signal in the comunication system 25 said LPF nodul e
and HPF nodul e are designed to separate broadband service signal and
narrowband service signal mxed in the respective transm ssion |ine;
wherein, said LPF nodule is designed to filter off broadband service

si gnal |9P§9ﬁ?t?%ﬁﬁﬁﬁ%@?%ns??ﬁécﬁnélgmﬁl@uﬁﬁ&ﬁ HAFT sWisane siet Vieel Bighat o

sai d HPF @gﬁyle S deS|gned to filter off narrowband service signal in the
transni sisi DB Broabbant Fer Vi te Signaranaml Theohr bbb ol

and narromband serV|ce rocessing apparatus 5 in communication equi pnent
as in cl¥RYC & k??rﬂf& aqeticedsidhat  sai d broadband device is a DSLAM

(Digital Subscrlbﬁ Line Access Miltiplexer); said broadband service |ine
card is a XDSE| ‘A& EéPadbééﬂdaﬁijo%lbé%b%@v?%%V%‘F%r%lFo?o@%%é%%|Wm%

;g XDSL 10 service OCESSIH% nodul e in the XDSL |ine card; said
om/odﬁhcawueéci&@la nafFoRBERE %%Pébﬁéﬁé%w ek CHAr@ChErEGRahl that
serV|ce l'ine car% is a POTS/ISDN Ijne sai.d narrowband service signal
processi ng nmoddt ?%O%d%%ﬁ%me %%@ﬁ%@%#@&@é%ﬁﬁ&%ﬁﬂ@?ﬁ%ﬁ@ Access
POTS/ I S l%lnﬁ_ card. 15 5. The broadband and narrowband service processing
apparatu§ w-C nlcatlon equi prent as in claim4, characterized in that

said HPF nDduIe ected wit.h the broadband ser |ce s naI ocessing
modul e t hr ougR® é é% A Sﬁﬁgﬂﬁ%rLﬁﬁﬂ uit B 'gé

said broadband service signal processing module is a ¥DSL
10 service processing module in the XDSL line card;
sald narrowband device is a narrowband telephone switch;
said narrowband service line card is a POTS/ISDN line card;
said narrowband service signal processing module is a POTS/ISDN
service processing module in the POTS/ISDN line card.
15 5. The broadband and narrowband service processing apparatus
in communication equipment as in claim 4, characterized in that said
HPF module is connected with the broadband service signal processing
module through a wiring on a PCB (Printed Circuit Board); said LPF
module is connected with the POTS/ISDN line card through an external
20 cable and connectors.
6. The broadband and narrowband service processing apparatus
in communication eguipment as in claim 1, characterized in that said
LPF module comprises one or more LPFs, and said HPF module comprises
one or more HPFs, the number of the LPFs is equal to that of the HPFs,
25 and one LPF cooperates with one HPF to process one channel of the
mixed signal comprising broadband service signal and narrowband
service signal.

7. A method of implementing broadband and narrowband service
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nodul e i s connected with the POTS/ISDN |ine card through an external 20
cabl e and connectors. 6. The broadband and narrowband service processing
apparatus in conmuni cation equipnent as in claiml, characterized in that
said LPF nodul e conprises one or nore LPFs, and said HPF nodul e conpri ses
one or nore HPFs, the nunber of the LPFs is equal to that of the HPFs, 25
and one RMPFC&THPES atsa v tis ohie PRl protessegnepvhannetonprihéngm xed
signal conprising broadband service signal and narrowband service signal

7. A met hod offhaiilEmentd ngP bf badbBads afdl har? owald eserri ¢8°F 13H pylocesss ng
apparatus in communi cati on equi pnent, conprising: providing a LPF(Low Pass
Fil ter) Fodif®e, madHer @Hﬁgﬁrpagémldi PesV)cRodubealarnaceonbaadnsedn ¢ ceand
signal processing nodul e, and a broadband service signal processing nodul e
i ncl udedt i RFPREPEBAbrvREHRRE dEndNvdr r BRBaAd Sdepvitedplocdgsiingleshparat se

di sposing the LPF nodul e, the HPF nodul e, and the broadband service signal
pr otessiFHHPaAHEIIce GK i eatdband SAelTe nereerBsing arhabainand devi ce of
sai d communi cat i on equi prrent; connecting the LPF nodule with the narrowband
servi ce si gnaflsPesSpiigcddsi Ag nddud §/n Thendtifovshdl deviik e theoasipand
comuni cati on separate fromthe broadband devi ce; connecting the HPF
nodul e WS L h & W GAd BHRRE S8 VI & d i gifal O hrigte st g b diatee  Blnerea bt Hod
of inplenenting broadband and narrowband service processing apparatus in
connuni@gEFGW' a9 e s G5 [ Ropmunication equipment;

connecting the LPF module with the narrowband service signal
10 processing module in a narrowband device of the said communication
separate from the broadband device; connecting the HPF module with
the broadband service signal processing module.
8. The method of implementing broadband and narrowband service
processing apparatus in communication equipment as in claim 7,
15 wherein:
said broadband service includes: ADSL (Asymmetric Digital
Subscriber Loop) service, VDSL (Very-high-speed Digital Subscriber
Loop) service, ADSL+ service, ADSL2 service, and ADSL2+ service;
said narrowband service includes: POTS service and ISDN
20 service.
9. A digital subscriber line {(DSL) line card, comprising an
HPF (High-Pass Filter) module and a DSL service processing module,
the HPF module being adapted to filter off narrowband service signal
mixed in a transmission line with DSL service signal and output the
25 DSL service signal to the DSL service processing module for
processing,
characterized in that the DSL line card further comprises an

LPF (Low-Pass Filter) module adapted to filter off the DSL service

14



15 wherein: said broadband service includes: ADSL (Asymmetric Digital
Subscri ber Loop) service, VDSL (Very-high-speed Digital Subscriber Loop)
service, ADSL+ service, ADSL2 service, and ADSL2+ service; said narrowband
service includes: POTS service and I SDN 20 service. 9. Adigital

subscriber Iine (DSL) line card, conprising an HPF (H gh-Pass Filter)

modul e ahtETe DSERE epuipE tpritdee s mgpvipdul eserthee HREgmedulte bei myr aokeipeed
to filter off narrowband service signal mixed in a transmssion [ine with
DSL ser A®® sigynaln@reodit put the 25 DSL service signal to the DSL service
processing nodul e for processing, characterized in that the DSL |ine card
further conprildes T¢ OAPF [Ursw-Rags H |l )m nibd U e iaelpt gtk tHPF imedr lof £5
the DSL service 14 signal and output the narrowband service signal to a
nar r owb&RINEERA ¢l il nd e dtd: SEV iR MDRICe s HEng dreofe cliaron®) awer el ng
the HPF nodule is connected with the DSL service processing nodul e through
a wWringh &6k 8P poptepliisced t@ it BESr BT moﬁwéeL@thm%éedmw@bw@
nar r owband service signal to the narrowband service |line card through an

i nt er f aG& ot GheS LR hodid ethq1narkewbSRd | PRI EAFE ofingl aF 3w d 0 L hWRESE net he
LPF nodyl e and the HPF nodul e are connected with the transm ssion |line at

a conbi néd $HE Corfedtfishg fpoiktdule.
11. The DSL line card of claim 10, wherein the LPF module and

the HPF mecdule are connected with the transmission line at a combined
10 connecting point.

12. The DSL line card of claim 9, 10 or 11, wherein the DSL
service signal is selected from the group comprising ADSL (Asymmetric
Digital Subscriber Loop) service signal, VDSL (Very-high-speed
Digital Subscriber Loop) service signal, ADSL+ service signal and

15 ADSL2/ADSL2+ service signal.

13. The DSL line card of claim 9, 10 or 11, wherein the LPF
module comprises one or more LPFs, and the HPF mcdule comprises one
or more HPFs, the number of the LPFs is equal to that of the HPFs,
and one LPF cooperates with one HPF to process one channel of the

20 mixed signal comprising the DSL service signal and the narrowband
service signal.

14. A broadband device, comprising a digital subscriber line
(DSL) line card and a plurality of slots, the DSL line card comprising
an HPF (High-Pass Filter) module and a DSL service processing module,

25 the HPF module being adapted to filter off narrowband service signal
mixed in a transmission line with DSL service signal and output the
DSL service signal to the DSL service processing module for

processing,

15



12. The DSL line card of claim9, 10 or 11, wherein the DSL service signal

is selected fromthe group conprising ADSL (Asymretric Digital Subscriber

Loop) service signal, VDSL (Very-high-speed Digital Subscriber Loop)

service signal, ADSL+ service signal and 15 ADSL2/ ADSL2+ service signal

13. The DSL line card of claim9, 10 or 11, wherein the LPF nodule

conpri ses one Wranmrte iPRs] iand:ltdie HRF Idul eneorprd sescumees orneao? e HRFS,

t he nunber of the LPFs is equal to that of the HPFs, and one LPF

cooper atielsi i £+ onef HRFE ofte pﬁdﬁ%s@sbnél@Hammmd(ﬁuttMﬁQOCnm@édsgﬁgmﬂ LPF

conprising the DSL service signal and the narrowband service signal. 14. A

br oadband-deAaes Féompri) shagu be didgirttald sabsckiderflfi hee QIISERriine ehyekand

a plural of slots, the DSL Iine card conprising an HPF (Hi gh-Pass

F| | ter) arﬁ%@liép&ﬁdt}ae DSIE reioinces pr B¢ es st e dal @ naas awierdPFervdakel bed ng
ﬁgted to filter off narrowband service signal mxed in a transm ssion

1951 service signal and output the DSL service signal to the DSL

serV|ce processing nodul e for processing, 15 characterized in that the DSL

line card occupi- gh@nér@ﬁdbﬁ@d BEUAEEI 0§ 6fasmolé, vhereSe thadiRhrgpdule

further conprises an LPF (Low Pass Filter) nodule adapted to filter off

t he DSL l§eF9P8§0§ie8n‘&3rth§ﬁkf OFtpae TV hEenafF ovbahad $8raH e téirgnah #g7kring

nar r owband serV|ce line 5 card. 15. The broadband device of clai m 14,
wher ei n °frid Qﬁ ?ﬁ*ﬁl%QC1rcultBoard) theLPFH@duleoutputsthenarrowband

service signal to the narrowband service line card through an
10 interface of the LPF module.
16. The breocadband device of claim 14 or 15, wherein the broadband
device is a DSLAM (Digital Subscriber Line Access Multiplexer).
17. A communication system, comprising a DSLAM (Digital
Subscriber Line Access Multiplexer) and a narrowband telephone switch,
15 the narrowband telephone switch comprising a POTS/ISDN line card,
the DSLAM comprising a digital subscriber line (DSL) line card and
a plurality of slots, the DSL line card comprising an HPF {High-Pass
Filter) module and a DSL service processing module, the HPF module
being adapted to filter off POTS/ISDN signal mixed in a transmission
20 line with DSL service signal and output the DSL service signal to
the DSL service processing module for processing,
characterized in that the DSL line card occupies one of the
pluraiity of slots, the DSL line card further comprises an LPF
(Low-Pass Filter) module adapted to filter off the DSL service signal
25 and output the POTS/ISDN signal to the POTS/ISDN line card of the
narrowband teliephone switch through an external cable.
18. The communication systemof claim 17, wherein the LPFP module

is connected with the POTS/ISDN line card through the external cable
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is connected with the DSL service processing nodule through a wiring on a
PCB (Printed Grcuit Board) , the LPF nodul e outputs the narrowband
service signal to the narrowband service line card through an 10 interface
of the LPF nodule. 16. The broadband device of claim 14 or 15, wherein the
br oadband device is a DSLAM (Digital Subscriber Line Access Miltipl exer).
17. A comurd catiioresyst em conprising a DSLAM (Digital Subscriber Line
Access Multiplexer) and a narrowband tel ephone switch, 15 the narrowband

t el ephone switch conprising a POTS/ISDN |ine card, the DSLAM conprising a
digital subscriber line (DSL) line card and a plurality of slots, the DSL
line card conprising an HPF (H gh-Pass Filter) nodule and a DSL service
processi ng nodul e, the HPF nodul e being adapted to filter off POIS/ | SDN
signal mxed in a transmssion 20 line with DSL service signal and out put
the DSL service signal to the DSL service processing nodule for
processing, characterized in that the DSL |ine card occupi es one of the
plurality of slots, the DSL line card further conprises an LPF (Low- Pass
Filter) nodul e adapted to filter off the DSL service signal 25 and out put
the POTS/ | SDN signal to the POTS/ISDN |ine card of the narrowband

t el ephone switch through an external cable. 18. The comruni cation system of
claim 17, wherein the LPFnodule is connected with the POTS/ISDN Iine card
t hrough the external cable 16 and a connector. 17

17



