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present invention relates to tel ecom mnunication systens in general, and in
particular to nethods and apparatus for concurrent voice and data

t el ecomuni cati on over a single nmedium BACKGROUND OF THE

| NVENTI ON Plain ol d tel ephone service (POTS), the standard
t el ephone service that nost homes that areiconnected to a public sw tched

t el ephone network (PSTN) use, is not generally used for concurrent

transm ssion hoaparus AND METHOD FOR CONCURRENT VOICE AND DATA
TRANSMISSION

FIELD OF THE INVENTION

The present invention relates to telecom-
munication systems in general, and in- particular to
methods and apparatus for concurrent voice and data
telecommunication over a single medium.

BACKGROUND OF THE INVENTION

Plain old telephone service (POTS), the
standard telephone service that most homes that are
connected to a public switched telephone network (PSTN)
use, is not generally used for concurrent transmission of
voice and data, as it is currently limited to transmis-
sion rates of up to 56.6 kbit/s.

Technologies such as digital subscriber
line (xDSL) services are being developed to allow data,
voice, and video to be transmitted simultaneously over
standard twisted-pair copper wire telephone lines at
multimegabit rates. xDSL is seen as an alternative to
the more costly and time-consuming installation of high-
speed fiber-based broadband communications networks.

Competing xDSL technologies include ADSL,
RADSL, HDSL, SDSL, and VDSL. Each is best suited to a
different application, with trade-offs made between
signal distance and speed and with each having different
transmission bandwidth configurations.

Asymmetric digital subscriber line (ADSL)
is perhaps the best known xDSL variant, providing more
transmission bandwidth "downstream”" to a telephone sub-
scriber than "upstream" from the subscriber. Downstream
transmission rates range between 1.5 Mbit/s to a theoret-
ical 8 Mbit/s, while upstream transmission rates range
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transm ssion abed aNd8ing standard 24-gauge wire, and 8 Mbit/s over
distances of 4,000 m or less. ADSL works by sending
digital pulses in the high-frequency area of telephone
wires. Since +these high frequencies are not used by
normal voice communications, ADSL can operate concurrent-
ly with voice communication over the same telephone
wires.

Very-high-bit-rate digital subscriber
line (VDSL) 1is <the fastest xDSL technology. It can
deliver downstream transmissions at a rate of 13 to 52
Mbit/s and upstream transmissions at a rate of 1.5 to 2.3
Mbit/s over a single wire pair. Unfortunately, VDSL has
a maximum operating distance of only 300 - 1,500 m.

In digital subscriber line access muiti-
plexing (DSLAM) telephone carriers join and split voice
and data transmissions, employing digital subscriber line
access multiplexers to send and receive these transmis-
sions to/from subscribers over standard telephone lines
using ADSL modems. Line or POTS splitters at the carrier
alternately divide upstream ADSL transmissions, directing
voice communications onto the public switched network and
data streams to service providers such as Internet Serv-
ice Providers (ISPs), and join voice and data streams for
downstream <transmission. A POTS splitter at the sub-
scriber's location similarly joins and splits ADSL trans-
missions, with voice transmissions terminating at a

. telephone or other POTS apparatus and data transmissions
terminating at an ADSL modem DSLAM is disadvantageous in
that it is relatively expensive, generally requires
professional installation of the POTS splitter at the
subscriber's location and rewiring of the subscriber's
telephone outlets to accommodate simultaneous data and
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provi ders suchas - ice Providers (I1SPs),  and join_ voice and
data streans fsybsriar®amThe DGRy oimvenwmréwﬁi?%e%nat 1mPREVeLub-
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voice transm Sdsisogéség maachlren.g atA acc:mmunications system is provided
wherein voice and data transmissions are joined remotely
from a telephone carrier at a substation situated near
one or more subscribers. A modified xDSL carrier accom-
modates data transmissions for one or more subscribers
while simultaneously powering the substation, all over
standard telephone wires. The substation then multiplex-
es the =xDSL transmissions and transmits them to the
subscribers. ,
Embodiments of the present invention are
advantageous over the prior art in some or all of the

following respects:

a) one xDSL line connecting the telephone carrier and the
substation may be used to accommodate high-speed trans-

missions for multiple subscribers;

b)rewiring a subscriber's home telephone network is not

required;

c) a very simple low pass filter may be used to connect a
telephone or other POTS apparatus to the incoming =xDSL
transmission at the telephone jack and does not require

professional installation:

d) digital pair gain devices, digital loop carriers, and
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subscriber's location and rewiring of the subscriber's telephone outlets to
acconmodat e si nul t aneous data and 3
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SUMVARY OF THE | NVENTI ON The present invention seeks to

provi de novel apparatus and nmet hods for providing, xXDSL servjce . to
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e) the overall distance over copper wire is increased by
approximately 1 Km;

f) a greater number of subscribers may be accommodated
using the same rack space as in the prior art:;

g) the power consumption per subscriber is reduced; and

h) the substation does not require a local power source
as it receives power from the central office via standard
telephone wires.

There is thus provided in accordance with
a preferred embodiment of the present invention communi-
cation apparatus including a first xDSL transceiver for
conveying an xDSL transmission, a splitter for conveYing
a POTS transmission via a POTS telephone line and the
xDSL transmission wvia an xDSL telephone line, and a
second =xDSL transceiver being in communication with the
first =xDSL +transceiver and the splitter.

Further in accordance with a preferred
embodiment of the present invention the first xDSL trans-
ceiver includes a plurality of first xDSL +transceivers
and the communication apparatus further includes inverse
multiplexing apparatus in communication with any of the
plurality of first xDSL transceivers.

Still further in accordance with a pre-
ferred embodiment of the present invention remote power-
ing apparatus is included for receiving power over a
standard telephone line.

Moreover in accordance with a preferred
embodiment of the present invention the standard tele-
phone line is operative to convey the xDSL transmission.

Additionally in accordance with a pre-
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embodiment of the present invention the POTS multiplexing
apparatus receives a combined POTS transmission of a
plurality of POTS transmissions and multiplexingly commu-
nicates the plurality of POTS transmissions via the
plurality of splitters.

Still further in accordance with a pre-
ferred embodiment of the present invention the POTS
multiplexing apparatus includes digital pair gain appara-
tus.

Additionally in accordance with a pre-
ferred embodiment of the present invention the POTS
multiplexing apparatus includes digital 1loop carrier
apparatus. '

Moreover in accordance with a preferred
embodiment of the present invention the POTS multiplexing
apparatus includes remote switching unit apparatus.

There is additionally provided in accord-
ance with a preferred embodiment of the present invention
a communication system including a remote xDSL transceiv-
er, a PSTN switch, and a substation in communication with
the remote xDSL transceiver via at least one xDSL tele-
phone 1line and the PSTN switch via at least one POTS
telephone 1line, the substation including a first =xDSL
transceiver for communicating in at least one direction
an xDSL transmission via the at least one xDSL telephone
line, a second xDSL transceiver for communicating in at
least one direction the xDSL transmission with the first
xDSL transceiver, and a splitter for communicating in at
‘least one direction a POTS transmission via the at least
one POTS telephone line and the xDSL transmission with
the second xDSL transceiver.
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Km f) ‘a greater nunber of subscribers may be accommbdated using the sane
rack space as in the prior art; g) the power consunption per subscri ber
I's reduced; and h) the substation does not require a | ocal power source
as it receives power fromthe central office via standard tel ephone wres.
There is thus provided in accordance with & preferred enbodi nrent of the
present invention comruni- cation apparatus including a first xDSL
transceiver for Further in accordance with a preferred
embodiment of the present invention at least one sub-
scriber telephone line is included.

Still further in accordance with a pre-
ferred embodiment of the present invention the splitter
communicates in at least one direction via the at 1least
one subscriber telephone line.

Additionally in accordance with a pre-
ferred embodiment of the present invention the at 1least
one subscriber telephcone line includes a plurality of
subscriber telephone lines and the substation multiplex-
ingly communicates via the plurality of subscriber tele-
phone lines.

Moreover in accordance with a preferred

" embodiment of the present invention a low pass filter is
included for communication with the substation wvia the
subscriber telephone line.

Further 1in accordance with a prefefred
embodiment of the present invention POTS apparatus is
included for communication via the low pass filter. ,

Still further in accordance with a pre-
ferred embodiment of the present invention the communica-
tion between the remote xDSL transceiver and the substa-
tion uses ADSL protocol.

Additionally in accordance with a pre-
fe:red embodiment of the present invention any of the
transmissions wvia the subscriber telephone 1line uses
either of ADSL protocol and VDSL protocol.

Moreover in accordance with a preferred
embodiment of the present invention any of the telephone
lines are twisted pair telephone lines.

There is additionally provided in accord-
ance with a preferred embodiment of the present invention
a communication method including transmitting at least
one xDSL transmission to a remote substation via at least

one xDSL telephone line, transmitting at least one POTS
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There is additionally provided in accord-
ance with a preferred embodiment of the present invention
a communication method including transmitting a plurality
of ®xDSL transmissions bound for a plurality of subscrib-
ers to a remote substation via at least one =xDSL tele-
phone 1line, transmitting a plurality of POTS transmisg-
sions bound for the plurality of subscribers to the
remote substation via at least one POTS telephone 1line,
combining any of the plurality of xDSL transmissions and
any of the plurality of POTS transmissions at the remote
substation to form a combined transmission using at least
one splitter, and multiplexingly communicating the com-
bined transmission to any of the plurality of subscrib-
ers.

There is additionally provided in accord-
ance with a preferred embodiment of the present invention
communications apparatus including:

at least one xDSL transceiver located external-
ly of a subscriber's premises:

a standard telephone line connecting the at
least one xDSL transceiver directly to a subscriber's
premises telephone network;

at least one xXDSL transceiver located at a
subscriber's premises, coupled to the subscriber's prem-
ises telephone network; and

at least one telephone located at a subscrib-
er's premises, coupled to the subscriber's premises
telephone network.

Preferably, the subscriber's premises
telephone network consists of a subscriber's existing
home telephone network and does not require rewiring
thereof.

é t he xDSL transm ssion Addi tionally

rece|V|ng power over



ferred enbodi mnent of the present invention the splitter includes a
plurality of §@dohikfleS and the conmunication apparatus further #d’l?iL'é%MS
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splitters. Further in accordance with a preferred enbodi nent
of the present invention the POTS nultiplexing apparatus receives a

conbi ned POTS transm ssion of a plurality of POIS transm ssions and

mul ti pl exingly commu- nicates the plurali t? of POTS transm ssions via the
plurality of splitters. Still further in accordance with a
pre- ferred enbodi nent of the present i nvention the POIS nul tiplexin
apparatus includes digital pdr aggPrdappgr Yithyg preferred embodiment
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present invention a comuni cateE® s PERLtHOP@dNg PEOVE M6 e TXDSE cei v-
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transcei ver for _.comruni cat i n% at,
nally of a substCriber's premises:;

connecting via a standard telephone line the
at least one xDSL transceiver directly to a subscriber's
premises telephone network:;

coupling at least one xDSL transceiver located
at a subscriber's premises to the subscriber's premises
telephone network; and ,

coupling at least one telephone located at a
subscriber's premises to the subscriber's premises tele-
phone network.

In accordance with a preferred embodiment
of the present invention provision of xDSL communication
to the subscriber's premises telephone network does not
require rewiring thereof.

Preferably, the method also includes
connecting at a telephone jack a low pass filter between
a telephone and the subscriber's premises telephone
network. _

It is noted that throughout the specifi-
cation and claims the term "POTS apparatus" includes
telephones, modems, and other apparatus connectable to a
PSTN for low-frequency voice and/or data communication
therethrough.

It is further noted that throughout the
specification and claims the terms "telephone 1line,”

"telephone cable,” and "telephone wire" are used inter-
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6 Further in accordance with a preferred enbodi nent of the
present invention at |east one sub- scriber. tel ephone |ine is included.
Still further in accordance with a pre- fer?ed enbodi nent of the present
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood
and appreciated from the following detailed description,
taken in conjunction with the drawings in which:

Fig. 1 is a simplified block diagram of a
communication system constructed and operative in accord-
ance with a preferred embodiment of the present inven-
tion; and

Fig. 2 is a simplified block diagram of
apparatus used in the communication system of Fig. 1
constructed and operative in accordance with a preferred
embodiment of the present invention. -

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Fig. 1 which is
a simplified block diagram of a communications system
constructed and operative in accordance with a preferred
embodiment of the present invention. Shown is a service
provider 10, typically a telephone company, being prefer-
ably configured with one or more PSTN switches 12 for
providing POTS service to one or more subscribers 14.
Service provider 10 is also preferably configured with
one or more transceivers 16, typically ATU-C units or
other known xDSL modems, for providing high-speed trans-
missions to subscribers 14. A substation 18 is located
near subscribers 14, typically within 500 to 1000 meters
of each subscriber 14. Substation 18 is in communication
with transceiver 16, typically over one or more standard
telephone lines 20, referred to herein as xDSL lines 20.



enbodi nent of the present invention a |ow pass filter is included for
comuni cat i onwgdoh1dige substation via the subscriber tel ephone péffi.osm0405
Further in accordance with a preferred enbodi ment of the present invention
POTS apparatus is included for conmunication via the |ow pass filter.

Still further in accordance with a pre- ferred enbodi mrent of the present
I nvention the communi ca- tion between the renote xDSL transcei ver and the
substa- tion uses ADSL protocol. 10 Addi tionally in accordance

with a pre- ferred enbodi ment of the present invention any of the
transm Issi 035\?& ad e paRseuIReT derlteplorE :\%nae piaasertt tmergéio‘iDSLﬁtx?]t
protocol an r.ot o . reover _in accordance w a
preferred enbd‘%%bﬁf’rﬁ‘ Czt(ané"sptugfghtfqrn\%‘rqgﬁ'a?eﬁijl SN S AH SRR s
are tw sted paubsteitggirodd [andedransceiver 16, suitteras iADSILIditrawemiy-
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. a-
I nvention a communi cation nmethod 1 ncluding transmtting at” | east one xDSL

transm ssi on t'3velehst dsathHaPrevides pavaeda sRstEERon et&phFWeFne,
transmtting aing dastpraifRedBly provided over xDSL line 20 by using the

low frequency bandwidth of xDSL line 20 for power instead
of POTS transmissions. Substation 18 is also typically
in communication with PSTN switch 12 for POTS <transmis-
sions over one or more standard +telephone lines 22,
referred +to herein as POTS lines 22. Substation 18 is
also in communication with subscribers 14, typically over
one or more standard telephone lines 24. Subscriber 14
typically has one or more transceivers 26, each typically
being an xDSL modem capable of accommodating ADSL or VDSL
transmissions, connecting telephone line 24 with devices
such as a computer 28. Subscriber 14 also typically has
one or more low pass filters 30, each connecting tele-
phone line 24 with POTS apparatus such as a telephone 32
and filtering out high-frequency transmissions from low-
frequency POTS transmissions. It is appreciated that low
pass filter 30 need not be required should the unfiltered
quality of the POTS transmission either to or from POTS
apparatus not warrant filtering. .
Typical operation of the communications
system of Fig. 1 is described as follows. One or more
high-speed transmissions bound for one or more subscrib-
ers 14 are transmitted by transceiver 16 over xDSL 1line
20 to substation 18 together with power for substation
18. The high-speed transmissions are typically sent
using an ADSL modem (not shown). One or more POTS trans-
missions are also transmitted by PSTN switch 12 over POTS
‘lines 22 to substation 18. Substation 18 then joins
incoming high-speed transmissions with POTS transmissions
and multiplexes each transmission over telephone lines 24
to the appropriate subscriber 14 for which the transmis-
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i ne, and conhw@pgguﬁ@e at | east one xDSL transm ssion and the a? cH/A5R hmﬂﬁe
POTS transm ssion at the renote substation using at |east one splitter.
There is additionally provided in accord- ance with a preferred enbodi nent
of the present invention a comrunication nethod including transmtting a
plurality of xDSL transm ssions bound for a plurality of subscrib- ers to a
renote substation via at |east one xDSL tehg- phone line, transmtting a
plurality of POIS transm s- sions bound for the plurality of subscribers to

the renote substatlon Vi east.__one .POLS tele hone | ni_ng.,any
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bi ned transm ssion to any o the plurality of s b-
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a standard telep She T iire connect i f gast” one x AR LR ve
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subscriber's E{ I ses telephone net wor k; and
here any high-frequency transmissions are filtered out

at low pass filter 30. Any low-frequency POTS transmis-
sions may then be directed to telephone 32. Transmis-
sions originating from subscriber 14 are received at
substation 18 and split into high-speed transmissions for
routing over xDSL line 20 and POTS transmissions for
routing over POTS line 22. .

It is appreciated that inverse multiplex-
ing may be employed where multiple xDSL lines 20 are used
for high-speed transmissions between transceiver 16. and
substation 18. _

The configuration of the communications
system of Fig. 1 may additionally provide for POTS multi-
plexing devices 36 such as digital pair gain devices,
digital 1loop carriers, and remote switching wunits for
Jjoining and splitting multiple POTS 1lines at service
provider 10 and substation 18 for transmission over a
single communications medium 38. Communications medium
38 may be a standard POTS telephone line, HDSL, fiber
optic, or other medium as appropriate for use with de-
vices 36 as is known in the art.

Reference is additionally made to Fig. 2
which is a simplified block diagram of substation 18 of
Fig. 1 constructed and operative in accordance with a
preferred embodiment of the present invention. Shown is
an xDSL modem 40, typically an ADSL modem, for communi-
cating xDSL transmissions via xDSL line 20. One or more
additional xDSL modems 42 may be provided to accommodate



at | east one tel ephone |ocated at a subscrib- er's prem ses, coupled to the

subscriber's pw@Eoagsiet €l ephone net wor k. Pref erabl y, Myfomos
subscri ber's prem ses tel ephone network consists of a subschE :

exi sting hone telephone network and does not require rewring ther eof .~
8 In accordance with a preferred enbodi nent of the present

I nvention the apparatus also includes a | ow pass filter connecting a

t el ephone at a tel ephone jack to the xDSL txansceiver via the standard

tel ephone line and the subscriber's premises tel ephone network.

There is addltl‘?%ai_‘l Qiov ne?hogng§c‘%gchaﬂ%g y)\agggogag feg&edcgﬁ‘gggggent

of the present ven i'on a provi di nlcatlons
subscri b- er' supiegi teverae| nulhiplexer 44 agr 49 nAynat PeRowWesnsurbLy

transceiver exigrig n@chi{oHélﬁySHP&Gia@&rwﬁeEéeﬁbﬁéh.ng is receg@8BeciHag
via a standard t6|ef Onezblas descrlbed hereinabove. One or more xDSL
modems 48, typically VDSL modems, are provided for commu-
nicéting xDSL transmissions to subscribers via telephone
lines 24, typically through one or more provided split-
ters 50. POTS multiplexing devices 36 are also shown
splitting a combined POTS transmission received via
communications medium 38 into multiple POTS transmissions
54. A logic and processing unit 52 is provided for
controlling one or more of +the components described
hereinabove as is known in the art.

1t is appreciated that any of the compo-
nents of the present invention may be implemented in
computer or other electronic, mechanical, or other elec-
tromechanical hardware, software, or any suitable combi-
nation using conventional techniques. '

It is appreciated that various features
of the invention which are, for clarity, described in the
contexts of separate embodiments may also be provided in
combination in a single embodiment. Conversely, various
features of the invention which are, for brevity, de-
scribed in the context of a single embodiment may also be
provided separately or in any suitable subcombination.

It will be appreciated by persons skilled
in the art that the present invention is not limited to
what has been particularly shown and described hereina-
bove. Rather, the scope of the present invention is
defined only by the claims that follow:



at |l east one xDSL transceiver directly to a subscriber's prem ses tel ephone
net wor k; w099¢l@0!|8| I ng at | east one xDSL transceiver | ocat ed pgtr/1898/00405
subscri ber’ s prem ses to the subscriber's prem ses tel ephone network; and
coupling at | east one tel ephone |ocated at a subscriber's prem ses to the
subscriber's prem ses tel e- phone network. In accordance with
a preferred enbodi nent of the present invention provision of xDSL

comuni cation to the subscriber's prem ses tgl ephone net

require rewiring thereof. Preferably, themlmﬂﬁ"m(ﬂﬂn”m
I ncl udes connecting at a tel ephone jack & Ig pass filter *between &

t el ephone and the subscriber's prem ses &p gﬁone net wor K.

It is noted thahatthieughadmethésspecifi- cation and clains the term"POTS
apparatus” includes tel ephones, nodens, and other apparatus connectable to
a PSTN for | owfrequency voice and/or data comuni cation therethrough.

It is further AetefommunichtdgeghapparpdusHaammTifing: and clainms the terms
"tel ephone line," "tel ephone cablegrstaRkisT retre: VbF ef ol ConSEPingt 8h-

¥DSL transmission:;

a splitter for conveying a POTS transmis-~
sion via a POTS telephone line and said xDSL transmission
via an xDSL telephone line; and

a second xDSL transceiver being in commu-
nication with said first xDSL transceiver and said split-
ter.

2. Communication apparatus according to claim 1 wherein
said first xDSL transceiver comprises a plurality of
first =xDSL transceivers and wherein said communication
apparatus further comprises inverse multiplexing appara-
tus in communication with any of said plurality of first
XDSL transceivers. |

3. Communication apparatus according to <¢laim 1 and
further comprising remote powering apparatus for receiv-
ing power over a standard telephone line.

4. Communication apparatus according to claim 3 wherein
said standard telephone line is operative to convey said
xDSL transmission.

5. Communication apparatus according to claim 1 wherein
said splitter comprises a plurality of splitters and
:hherein said communication apparatus further comprising
POTS multiplexing apparatus in communication with said
plurality of splitters.

6. Communication apparatus according to claim 5 wherein
said POTS multiplexing apparatus receives a combined POTS

This Sheet Has Been R,
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9 changeably and refer to the physi cal nmedium for conveyi ng voi ce, data,

and vi deo trapewbsRi16NS co typi cal |y conprpcii®seogpsor
two pairs of tw sted w res MW‘“WHF‘“&F DESCRI PTI ON OF THE DRAW NGS
The present invention will be understoed and* appreciated fromthe follow ng
detail ed description, taken In conjunction with the drawi ngs in which:

Fig. 1 is a sinplified block diagram of a comuni cati on system constructed
and operative in accord- ance with a prefamared enbodi nrent of the present

i nven- tion; and Fig. 2is a sirrplified bl ock di agram of
apparatus used in t

cat | an
operative in SRR} ?ﬁ%g O t?} a %roﬁerar/fe{d dgment J’?g&%{égie‘?gsn fna
invention. multipDETIRgE) CHOCRMTI N csanm:vammsm s‘crans-

Reference i s DOV {BAE &PaFigia lpiM¥£iif of splitters.

7. Communication apparatus according to claim 5 wherein
said POTS multiplexing apparatus comprises digital pair
gain apparatus.

8. Communication apparatus according to claim 5 wherein
said POTS multiplexing apparatus comprises digital loop
carrier apparatus.

9., Communication apparatus according to claim 5 wherein
said POTS multiplexing apparatus comprises remote switch-
ing unit apparatus.
10. A communication system comprising:

a remote xDSL transceiver;

a PSTN switch; and

a substation in communication with said
remote XxXDSL transceiver via at least one xDSL telephone
line and said PSTN switch via at least one POTS telephone
line, wherein said substation comprises:

a first xDSL transceiver for
communicating in at least one direction an xDSL transmis-
sion via said at least one xDSL telephone line;

a second xDSL transceiver for
communicating in at least one direction said xDSL trans-
mission with said first xDSL transceiver; and

a splitter for communicating in
at least one direction a POTS transmission via said at
least one POTS telephone line and said xDSL transmission
with said second xDSL transceiver.

ll. A communication system according to claim 10 and
further comprising at least one subscriber telephone

This Sheet Has Been Repl
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a sinplified block diagram of n| cat I ons system constructed and

operative in aw@mﬂmm W t h a odi ment of the presengcraLesoodss
i nvention.. Shown is a service p{ caIIy a tel ephone conpany, ;
r

being prefer- ably configured wi th oﬁe U] PSTN switches 12 for

provi di ng POTS service to one or nore subscri‘bers 14. Service provider 10
Is also preferably configured with one or nore transceivers 16, typically
ATU-C units or other known xDSL nodens, for gy ovidi ng high-speed trans-

m ssions to subscribers 14. A substation 18 is |ocated near subscribers 14,
typically within 500 to 1000 neters of each subscriber 14. Substation 18 is
in communi cati d™®th transceiver 16, typically over one or nore standard
tel ephone lines 20, referred to herein as xDSL Ilnes 20.

10 1t 'S a panty CULAdGale God N LGS CHLLRYERY! 08 £035n PBLyhbaE:20

I's used for hi g FFransmi ssi ons “bef ween- su and transcei ver
16, such as ADSi aﬂﬂ%ﬁ¥$e¥nQﬂﬂﬁuQﬁﬁﬁﬁ¢ﬁul&EEE 4$%§t29nﬁ391686tﬁpﬁnaVP9 or

alterna- tivel \sdigs URed das Prend HuHEMRIbéP SeDSpRGAEN11Re . Pover -

13. A communication system according to claim 11 wherein
said at least one subscriber telephone line comprises a
plurality of subscriber telephone lines and wherein said
substation multiplexingly communicates wvia said plurality
of subscriber telephone lines.

14. A communication system according to claim 11 and
further comprising a low pass filter for communication
with said substation via said subscriber telephone line.

15. A communication system according to claim 14 and
further comprising POTS apparatus for communication wvia
said low pass filter. .

16. A communications system according to claim 10 where-
in communication between said remote xDSL transceiver and
said substation uses ADSL protocol.

17. A communications system according to claim 11 where-
in any of said transmissions via said subscriber tele-
phone line uses either of ADSL protocol and VDSL proto-
col.

18. A communication system according to claim 1 wherein
any of said telephone lines are twisted pair telephone
lines.

19. A communication method comprising:
transmitting at least one xDSL transmis-
sion to a remote substation via at least one xDSL tele-~

", r'rms SHEET HAS BEEN
REPLACED
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ing is preferably provided over xDSL IinEﬁﬁigﬁy using the | ow frequency

bandw dt h of xiglodmioe 20 for “ﬁ mg POTS transm ssi ONgeT/1L.98/00405
Substation 18 is al so typicalhm 0 «on wth PSTN switch 12 for )

POTS transmis- sions over one dr foré standard tel ephone lines 22, referred”
to herein as POTS |ines 22. Substation 18 is also in comunication with
subscri bers 14, typically over one or nore standard tel ephone |ines 24.
Subscri ber 14 typically has one or nore tran$ceivers 26, each typically
bei ng an xDSL nodem capabl e of accommodati ng ADSL or VDSL transm ssions,
connecting tel 144, 24 with devices such as a conputer 28. Subscri ber
14 also typically has one or nore |low pass filters 30, each connecting

tel e- phone line 24 with POTS afpisRilstingPhsleopstl ephoRer32 thgnsmis-
filtering out hé{dhfresueseyd tramstre sSilsisatiomn voav-atr epesty GBS POTS

transm ssi ons. %«%Jh%v%@t?@rffﬁ@l'%é hat | ow pass filter 30 need not be
unfl I

required should ered quality of the POIS transm ssion either to
or from POTS appar atus not war regmrbiningrigaid at least one xOQ§hj chrans-

operation of the; COIMMN £3d | SNE3 SYSIRIASE Jnid)- pdTd StHL8sMmi H8doASatol bava.
One or nore high-speed transn ssions bound for one fpre subscrib- ers 14

f
are transnittedtHIPtE FHRIFIEION NG §<1E)§Leal‘§'ﬁg°%o%8 ttbeFation 18

together with power for substation 18. The high-speed transm ssions are

typically sent,ASi ﬁ%}% hga; g@g -3 SgqPr nore POTS trans-
m ssions are al 25% t P}gn%%n € %E;P%g] [ svﬁ?t}g lovergF’OTS lines 22 to
substation 18. Substation 18 therapsaiktingom elwraghitpeesl xP8hsnts3nsns

Wi th POTS transmissions soehdUEdt M YRS £RoH, [6 ANSIHSSH ObefY CEol &1 PERERE

lines 24 to the_gopr opyi et subscrlEr A4 TP Ch Lhe, L PR >

ion via at
transmitting a plurality of POTS trans-
missions bound for said plurality of subscribers to said
- remote substation via at least one POTS telephone line:;
combining any of said plurality of =xDSL
transmissions and any of said plurality of POTS transmis-
sions at said remote substation to form a combined trans-
mission using at least one splitter; and
multiplexingly communicating said com-
bined transmission to any of said plurality of subscrib-
ers.

21. Communications apparatus comprising:

at least one xDSL transceiver located externally of
a subscriber's premises;

a standard telephone line connecting said at 1least
one xDSL transceiver directly to a subscriber's premises
telephone network:;

at least one =xDSL transceiver located at a
subscriber's premises, coupled to said subscriber's
premises, coupled to said subscriber's premises teiephone
network; and

at least one telephone located at a subscriber's
premises, coupled to said subscriber's premises telephone
network. -

Thi
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11 sion is destined. Transm ssions over tel ephone lines 24 are typically

sent using a WoBl/momem (no
appropriate to the distance“

hough any xDSL prot oc@er/rroes/n0405

-1
w&gah JHI on 18 and subscri bers 14
i ncluding ADSL, may be used. ¢ ri 4 receives the high-speed

transm ssion fromtel ephone |ine 24 at transceiver 26 where

It may be

directed to conputer 28. Subscriber 14 receives the POIS transm ssion
fromtel ephone |ine 24 where any high-freqa@ncy transm ssions are filtered

out at

| ow pass filter 30. Any |ow frequency POIS transm s- sions

may t hen

be directed to tel ephone 32. Transm s- sions originating from subscri ber

-14 are received at _substation 18 and split
for routing o¢ér xBSPMUDiSXIORSI POPITRATHE ALY

i ne 22. wherein salild | sudbRrdbeli'ed PJiimiduceer selaphdnd exnetWgrray

be enpl oyed where.nul tiple xDSL lines .20 .are used for .high-spe
transnissionscgggﬁggﬁ tggﬁsgbi5@Psﬁ§%9§ﬁj§nﬂﬁﬁ%§¥%ﬂg]i§°£h téigphone The

confi gur at i onnetwprk epdndidesamiodngequire rewiring thereof.

23. Communications apparatus according to claims 21

i nto hi gh-speed transn ssions

g of° retRimgz by eRnPOTS

and

also comprising a low pass filter connecting a telephone

at a telephone jack to said xDSL transceiver via

said

standard telephone line and said subscriber's premises

telephone network.

24. A method of providing xDSL communications for a

subscriber's premises comprising:

providing at lest one xDSL transceiver externally of

a subscriber's premises;

connecting wvia a standard telephone line said

at

least one xDSL transceiver directly to a subscriber's

premises telephone network:

coupling at least one xDSL transceiver located at a

subscriber's premises to said subscriber's premises

telephone network: and

coupling at least one telephone located

at a

subscriber's premises to said subscriber's premises

telephone network.

25. A method according to claim 24 and wherein provision

of xDSL communication to said subscriber's premises

telephone network does not require rewiring thereof.

26. A method according to claim 24 and also comprising

connecting at a telephone jack a low pass filter between

"8 . telephone and said subscriber's premises telephone

network.
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systemof Fig. 1 may additionally provide for POIS multi- plexing devices
36 such as diwbteahigi r gai n devices, digital loop carriers, anscTAMR0605
switching units for joining and splitting nmultiple POTS lines at service
provi der 10 and substation 18 for transm ssion over a single conmunications
medi um 38. Communi cati ons nedi um 38 may be a standard POTS tel ephone |ine,
HDSL, fiber optic, or other nediumas appropriate for use with de- vices 36
as is known in the art. Ref&rence is additionally rmade to
Fig. 2 which is a sinplified block diagramof substation 18 of Fig. 1
constructed and operative in accordance with a preferred _enbodi nent of the
present invention. Shown is an xDSL mdéagﬂ),&yﬁi eay ap ADSL nodem for
comuni - cating xDSL nsn ssions Vvia X IiLyfe 20. e Tr"ﬁgre addi ti onal
2]

xDSL nodens 42 may b p/viu‘cd to—at comjpo

12 additional xDSL {ines\ which nﬁ/@ﬁ] 2] coﬂt‘oi nef using inverse
mul tipl exer 44 as is\ZYknow). A powertSupply 46 1S optiona‘le y provi ded where
powering is receive I a

w
1
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22
( POTS LINE 1
POTS LINE n
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xDSL i ne 20 as .descri bed herei nabove.

One or

typi cal ly VDSwowglewss are provided for commu-

to subscribers via tel ephone |ines 24,

provi ded split

- ters 50.

typically through one or
POTS mul ti pl exi ng devices 36 are

nore XDSL nodens 48, o
MRS

shown

nicating xDSL tr

al so

splitting a conbi ned POTS transm ssion received via comuni cations nmedi um

38 into nultiple POTS transm ssions 54,

is provided

for controlling one

A
or

| ogi c

It

and processing unit 52
nore of the conponents described

2/2 i s appreciated that
inventlon may be inplenented in
Hthher elec- tro@cign) cal

n usi ng conven?lonal
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her ei nabove as is known in the art.
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. LA PUI/IL ?8/00505
|1§ 1 Commruni cati on appar at us conpri si ng: u"E)yﬁs 50% (jlif 1999

first xDSL transceiver for conveying an xBSL transm ssion; _
a splitter for conveying a POTS transmcgamMs via a POTS tet ephone |ine-and

said XDSL transni ssion via an xDSL tel ephone |ine; a
a second X¥¥Bat is elaimeskisver bei ng i n- communi cation with sai El l‘“{ H||“ “IHS“I'I “ “I‘
transceiver and sgid splitter, and wherei.n said first xDSL«transceiwers =«
conprises ‘a plur ala¢‘fr9m5?‘°an°“ APPRIALYS COMBMSP anscei vers; and wherein said

~conmuni cati on app%m&%ém&ﬂ&&ﬁ%%ﬁeﬁnﬁ%ﬂmﬁ transmission. | nverse .

mul ti pl exi ng apparatus I n comruni cation h any of said plurality of first
xDSL tSanscei vers.a splitter for conveying a POTSutrarsatission vip QT $iselestone dine gint Gaid
“claim1 an urther, conpri s‘i'iﬁg%r enpt e 80\/\/er| ng apparatus for receiving

t .
pover overPlsiransussipn vip an, telephone line; an Cormuni cation _
appar at us accordi I Qvgl 2 ' 15t angand ﬁlnemng '215ﬁ Jtl siS
operative to convglg sé%blng xDSL ttl\rgg%ﬁ)iegsl?%{ﬁd i 4{.‘1 ol _ cSfruni cat rom
appar at us transqeivesiand said splitter, and wherein gaid ifirss txDSDS{raﬁs:t_eiﬂaC&m]g;ﬁ'lsé @rplurality of
conveyin n xDSL transm ssion;, | . . . asplitter for conveying a
POTS %/r ag t@é?ﬁntrwsaelaem whereip sgid eommuyaicatien appagptus furthgmmimprisasisni ssi on

via an,xDSL tel ep | 1.ne: . . a second xPSL.transcei.ver
bei ngqion conmmuni cat | gsr? %&lﬁﬁleg{éﬁ&@?@%‘? u)l(BgEmumcanan\gﬁ@@gY ggfangﬁh)r@gyc?f st
splitter wsSlefrinsséivetsspl itter conprises a plurality of splitters and
wherei n sai d comuni cation apparatus further conprises POTS

nul ti pl exi?ng apparEmygunigation appaeatusadcording ito wlaim & aind fpﬂbcratmmyrrsm_ig remote
splitters. . auni cati on appar a ccording to claim4
\qur ein Sgiogegeﬁgp%r?t%x P quer%ﬁmvg}ygzgoweraoﬁ'ﬁﬁ? gf_lgﬁéa_ré g"i?—:‘ﬁ\?@% [“ée'conbi ned POTS
transm ssi3on of a (umifitdtionQipphiafus dctfdsiE &SEIRIMS 28Rkkrein_said Sthhdard G¥lePEtnk
comuni cates, said plurality of POIS transm ssions via said plurality of
spl i t tlér s line is opegative to convey srithsSLctzarismissioppar at us according to claim 4

wherein sgid POTS Al ti pl exin appar.atus conprises digital pair gain
appar at us.%' 7.d%ummurgca%o&@ﬂﬂﬂﬁﬁuéﬁ?‘ggﬂs‘%ﬁ)par atus according to claim4

wherei n sai d POTSamsbtiDBICHhRGeiF for BRRRYiAE 4R xBYMMFdnSARsiBh I t al | oop
carrier apparatus. .
a splitter for conveying a POTS transmission via a POTS telephone line and said

xDSL transmission via an xDSL telephone line; and
20 a second xDSL transceiver being in communication with said first xDSL
transceiver and said splitter wherein said splitter comprises a plurality of splitters and wherein
said communication apparatus further comprises POTS multiplexing apparatus in
communication with said plurality of splitters.
5. Communication apparatus according to claim 4 wherein said POTS multiplexing
25  apparatus receives a combined POTS transmission of a plurality of POTS transmissions and
multiplexingly communicates said plurality of POTS transmissions via said plurality of splitters.
6. Communication apparatus according to claim 4 wherein said POTS multiplexing
apparatus comprises digital pair gain apparatus.
7. Communication apparatus according to claim 4 wherein said POTS multiplexing
30  apparatus comprises digital loop carrier apparatus.
8. Communication apparatus according to claim 4 wherein said POTS multiplexing

apparatus comprises remote switching unit apparatus.
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_ rvlt/iik 98/ 0040
8. Communi cat i on apparatus according to clai m4 wherei nms JU |
mul tipl exi ng apparatus conprises renbte swtching unit ap L 1
14 9. A communi cation system,conpri sing: ] | a
renmote xDSQL transcgi T .. a PSTN switch; an D
a substat%n in co‘%ﬁ?’}:ua ciaté(r)\ns S%e}!nn A & ot e x | ha at

| east one 5  xDSlrenwitegbDSharahsdeévegnd said PSTNDﬁm%mﬂmm mn lmst one
- POTS tel ephone |ine, wherein said subst ati on rises. s =
a first xDSL transtBSTNsWitsh; admuni cating in at |east one direction an

xDSL transm sgsj i oa.sal . st..one xDSL { phone .l i ne;

a second xDSL tran%%‘gﬁg@éng’%?{’rg&rgﬁjﬁ%ﬁ%ﬁ@a@vﬁ&? ﬁeri? e!"zja% g%ﬁge'&?rr\g%taf (lﬁ?Sts%'fed
10 xD3L t4I28TS bél&phone lind atd Sad PSTNIswWitcl Bialat 1R SKEPOTS teleplbne line, wherein said
a splitter for communicating in at |east one direction a POTS transm ssion
via swibstation cemprisesine POTS t el ephone |ine and said xDSL transmi ssion
w th said second xDSL nsceiver 10. . . cO ni.catio
system according to cli‘ﬁim @Sﬂaraflﬁfﬁm%rm&}mqn&aﬂgg gntatllggg?neo fecyign an XBS_L
subscri bertrimgmessidnRea $aid8 least one ADSL telephone AingOMUNI cati on system accordi ng
to claim 10 wherein said splitter commnicates _in at least one )
direction via said at 4 sesond ¥PSLstndnsceivasdor cahmphicatingl inrag least one diection said

A co ni cgti.on system accarding. to claim 10 wherein said at | east one
subscr ber’&ﬁ%ﬁ‘)g %s‘?qwgﬁéﬂﬂ%ﬁtg‘%?‘a“ﬂsﬁﬁ“éﬁrﬁv of subscriber tel ephone
| i fes and wherein sai ' Y 4 i gl ' ' '

; ' ' gﬁ{ﬁgﬁ%ﬁ%ﬁ@fqnﬁﬁamﬂ ih aPleﬁ? 3@9 dYre&fUHHA'pﬂngﬁﬁﬁsMisﬁoﬁ L

plurality of subscrib I nes. onmuni cat1 on
syst em accsaiddamnigastoonel BOTS 1t8lephohef kinet drek said xPSLsiragmissionvwwihsaid second xDISEr
for conmmunicati.on with said substation via said subscriber tel ephone Iine.
14, traQsed¥iuni cat i on system according to claim 13 and further

compri singid?OTS A communication system according to claim 9 and further comprising at least one

15  subscriber telephone line.
11 A communication system according to claim 10 wherein said splitter communicates
in at least one direction via said at least one subscriber telephone line.
12. A communication system according to claim” 10 wherein said at least one
subscriber tele'phone line comprises a plurality of subscriber telephone lines and wherein said
20  substation multiplexingly communicates via said plurality of subscriber telephone lines.
il 13. A communication system according to claim 10 and further comprising a low pass
filter for communication with said substation via said subscriber telephone line.
14, A communication system according to claim 13 and further comprising POTS
apparatus for communication via said low pass filter.
25 15, A communications system according to claim 9 wherein communication between
said remote XDSL transceiver and said substation uses ADSL protocol.
16. A communications system according to claim 10 wherein any of said transmissions
via said subscriber telephone line uses either of ADSL protocol and VDSL protocol.
17. A communication system according to claim 1 wherein any of said telephone lines
30  are twisted pair telephone lines.
18. A communication method comprising:
transmitting at least one xDSL transmission to a remote substation via at least one

xDSL telephone line;
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conbi ni ng RIgmisestelephane netweork pise subssriberis prervisesayial ag aiDSLatransceiser lonate@@T the

transm ssi sal d remote substation using at |east one splitter; 5
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15 combining any of said plurality of xDSL transmissions and any of said plurality of
POTS transmissions at said remote substation to form a combined transmission using at least
one splitter;

multiplexingly communicating said combined xDSL and POTS transmissions to
any of said plurality of subscribers at a subscriber's premises telephone network ‘at a
20 subscriber's premises via an xDSL transceiver located at the subscriber's premises; and
- connecting a telephone to said subscriber's premises telephone network via a
frequency filter at a telephone jack to provide POTS communications.
20. Communications apparatus comprising;
at least one xDSL transceiver located externally of a subscriber's premises;
25 a standard telephone line connecting said at least one xDSL transceiver directly to

a subscriber's premises telephone network;

at least one xDSL transceiver located at the subscriber's premises, coupled between
said subscriber's premises telephone network and non-POTS apparatus; and
a frequency filter located at the subscriber's premises, coupled between said
30 subscriber's premises telephone network and at least one telephone located at said subscriber's

premises.
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appar at us;23'an q ASURRGROPE Bro%u?@r Zc&i@é‘ngggﬁuﬁ{cgporrsofg{t gds&sc{l]lheés premises
subscri becompgisiagri ses, coupl ed between said 30 subscriber's prenises

t el ephone network and at | east one tel ephone |ocated at said subscriber's
preni ses. providing at least one xDSL transceiver externally of a subscriber's premigs;
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22.- Comuni cat i ons apparatus according to claim 20 and further
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24, A method according to claim 23 wherein provision of xXDSL communication to

said subscriber’s premises telephone network does not require rewiring thereof.
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(57) Abstract

Commu'nigation_ apparatus comprising a first XDSL transceiver for conveying an xDSL transmission, a splitter (50) for conveying z
POTS transmission via a POTS telephone line and the xDSL transmission via an XDSL telephone line, and a second xDSL transceiver
being in communication with the first XDSL transceiver and the splitter (50).




