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an adapter (21a, 21c), as well as retaining the data network connection, which may be accessed by a network jack (/3a, 73c). The

Invention may also be applied to a telephone line-based data networking system. In such an environment, the data networking
circuitry as well as the VolP/POTS adapters are integrated into a telephone outlet, providing for regular analog service, VolP
telephony service using an analog telephone set, and data networking as well. In such a configuration, the outlet requires two
standard telephone jacks and a data-networking jack. Outlets according to the invention can be used to retrofit existing LAN and In-

building telephone wiring, as well as original equipment in new installation.
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(57) Abstract: An outlet (75) for a Local Area Network (80) (LAN), containing an integrated adapter (21) that converts VoIP to
and from analog telephony, and a standard telephone jack (72) (e.g. RJ-11 in North America) for connecting an ordinary analog
(POTS) telephone set. Such an outlet allows using analog telephone sets in a VoIP environment, eliminating the need for an IP
telephone set or external adapter. The outlet may also include a hub (31a, 31¢) that allows connecting both an analog telephone set
(22a, 22¢) via an adapter (21a, 21c¢), as well as retaining the data network connection, which may be accessed by a network jack
(73a, 73¢). The invention may also be applied to a telephone line-based data networking system. In such an environment, the data
networking circuitry as well as the VOIP/POTS adapters are integrated into a telephone outlet, providing for regular analog service,
o VoIP telephony service using an analog telephone set, and data networking as well. In such a configuration, the outlet requires two
standard telephone jacks and a data-networking jack. Outlets according to the invention can be used to retrofit existing LAN and
in-building telephone wiring, as well as original equipment in new installation.
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Telephone Outlet with Packet Telephony Adapter,
and a Network Using Same

FIELD OF THE INVENTION

The present mvention relates to the field of packet telephony, and, more
specifically, to the use of packet telephony within a Local Area Network (LAN)

over wiring simultaneously used for analog telephony.

BACKGROUND OF THE INVENTION

Analog Telephone Network

Analog telephony, popularly known as “Plain Old Telephone Service”
(“POTS”) has been in existence for over 100 years, and is well-designed and
well-engineered for the transmission and switching of voice signals 1 the 3-4
KHz portion (or “band”) of the audio spectrum. The familiar POTS network
supports real-time, low-latency, high-reliability, moderate-fidelity voice
telephony, and is capable of establishing a session between two end-points, each
using an analog telephone set.

The terms “computer” and “personal computer” (“PC”) as used herein
include workstations and other data terminal equipment (DTE) with interfaces
for connection to a local area network. The term “telephone set” as used herein
includes any device which can connect to a Public Switch Telephone Network
(“PSTN”) using analog telephone signals, non-limiting examples of which are

fax machines, automatic telephone answering machines, and dial-up modems.
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Outlets

The term “outlet” herein denotes an electro-mechanical device, which
enables connection to wiring installed within a building. Outlets are permanently
connected to the wiring, and allow easy connection of external units as required
to such wiring, commonly by means of an mtegrated, built-in connector. The
outlet 1s normally mechanically attached to, or mounted i, the wall. Non-
Iimiting examples of common outlets include: telephone outlets for connecting
telephone sets; CATYV outlets for connecting television sets, VCR’s, and the like;

and electrical outlets for connecting power to electrical appliances.

LAN Environment

A development associated with the Internet 1s packet telephony. Packet
telephony involves the use of a packet based network (commonly using the
Internet Protocol, or IP) for communicating telephonic and related data, which
may include sound, images, motion pictures, multimedia and any combinations
thereof, in addition to voice content. In place of a pair of telephones connected
by switched telephone lines as in analog telephony, packet telephony typically
involves the use of an IP-telephone at one or both ends of the telephony link,
with the telephonic information transferred over a packet network using packet
switching and packet routing techniques, as exemplified by the Internet.

Recently, a solution for combining both telephony and data
communications into a single network 1s offered by the Voice-Over-Internet-
Protocol (VoIP) approach. In this technique, telephone signals are digitized and
carried as data across the LAN. Such systems are known in the art.

Fig. 1 shows a typical LAN-based telephony environment 10. Such a
network, commonly using 10BaseT or 100BaseTX Ethernet IEEE802.3
interfaces and topology uses a hub 11 as a concentrating device, into which all
devices are connected. Devices are connected to hub 11 by data connectors 14a,
14b, and 14c¢, which are housed within network outlets 15a, 15Sb, and 15c

respectively via cables 13a, 13b, and 13¢ respectively. Data connectors 14a, 14b,
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and 14¢ may be, for example, type RJ-45; and cables 13a, 13b, and 13¢ may be,
for example, Category 5 cabling. The telephony portion of network 10 uses IP
telephones 17a, 17b, and 17¢, which connect to network connectors 14a, 14b,
and 14c¢ via cables 16a, 16b, and 16c, respectively. A server 12 may also be
connected to hub 11, and can perform the IP-PBX functionality, as well as other
server functions as applied m the art.

Although Fig. 1 refers to the hub 11 as a concentrating device, it 1s
understood that any type of device having multiple network interfaces and
supporting a suitable connectivity can be used, non-limiting examples of which
include a shared hub, switch (switched hub), router, and gateway. Hence, the
term “hub” used herein denotes any such device. Furthermore, the hub 11 can be
any packet based network, either in-building or distributed, such as LAN or the
Internet.

In order to employ VoIP in network 10, specific IP telephones 17a, 17b,
and 17¢ must be used. Such telephones are expensive, require connection to a
power outlet (or other power supply) and are not yet common in the marketplace.
This factor has encouraged the availability of adapters for bridging between IP
networks and PSTN equipment. Specifically, adapters enabling the usage ot
POTS telephone sets in an IP environment are available in the market, allowing
the use of common and low-price legacy POTS telephone sets to be used mn a
VoIP environment.

Fig. 2 shows a network 20 using POTS telephone sets mm a VolP
environment. Basically, network 20 uses the same network inirastructure as
network 10 (Fig. 1). However, instead of IP telephones 17a, 17b, and 17¢, POTS
telephone sets 22a, 22b, and 22c¢ are used, connected via cables 6a, 6b and 6c¢
respectively to VolIP / PSTN adapters 21a, 21b, and 21c¢, respectively, which
turn are respectively connected to network outlets 15a, 15b, and 15¢ via cables
22a, 22b, and 22c¢ respectively. Such a configuration atiords the benefits of IP

telephony, but allows the use of common and inexpensive POTS telephone sets.
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.Although network 20 facilitates the employment of common, low-cost

standard legacy POTS telephone sets, adapters 21a, 21b, and 21c are necessary,

making installation and maintepance complex, and requiring additional

equipment, connections, and cables (e.g. cables 22). Furthermore, such adapters

require a power conpection, further complicating installation, use, and

maintenance. | : |
H Furthermore, although Fig. 1 and Fig. 2 show networks which are used

solely for telephony, LANs today are intended and used principally for data
communication, to connect Data Terminal Equipment (DTE) devices (such as
desktop personal computers, printers). In some cases, the number of outlets 15
(or connectors 14) may not suffice for both telephony and data. applications. For

example, this may be the case in an office where each work area has a single

ILO100954

network connection via & single outlet 15 having single connector 14. In this |

case, a hub (or other multi-port unit) must be connected to expand to multiple

network connections. Fig. 3 shows such a configuration. in. a prior-art network 30.

In order to allow both adapter 21a and DTE 7a to share network outlet 15a via -

connector 14a, a hub 31a is added. Similarly, a hub 31e¢ is added, facilitating the

connection of both adapter 21¢ and DTE 7¢ to a single network conmection Vid

outlet 15¢ via connector 14c. Thus, in such & configuration, additional hubs 31a

and 31c must be added, introducing additiona) complexity in installation and
maintenance. ‘

EP 0824298 to Harper is an example of & prior art network 30 using ATM
as the network protocol. Similarly, UK Patent GB 2352300 also refers to
telephony carried over ATM cells in a digital broadcast epvironment.

US Patent 5,530,894 to Farrell e al. discloses an example of a specific
method and system that allows analog telephony to be routed as part of a digital
network, using dedicated time division switching circuitry involving data link

layers handhing.
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US Patent 6,130,393 to Whittaker ef ol. is. another example showing a

‘ prior art network 30 in a building. An external terminal éd,apter 20 allows
additiopal telephone lines using standard analog tel.epb.on.es Sets (EOTS) to be

added. To this end, the terminal adapter 20 js provided with a jack 47 and an
output 45 conhected to a Media Access Control Unit (MACU) 52, which outputs
to a Packet Decoder 54 and receives an input from a Packet Encoder 66. An
external i;owc-:r supply must be provided for energizing active components within,
the terminal adapter such. as the MACU, packet decoder and encoder and various
active components. As noted above, this firther complicates installation, use, and

maintenance of such devices.

In-home telephone service usually employs two or four wires, to which

telephone sets are connected via telephone outlets.
Fig. 4 shows the wiring configuration of a prior-art telephope system

including a network 40 for a residence or other building, wired with a ielephone

ILO100954

Jine 5. The telephone line 5 consists of single wire pair which connects to &

junction-box 34, which in turn connects to a Public Switched Telephone Network
(PSTN) 41 via a cable 33, terminating in a public switch 32, which establishes
and enables telephony from one telephone to r;moth,er. The term. “analog
telephony” hereimn denotes traditional analog low-frequency audio voice signals
typically under 3KHz, sometimes referred to as “POTS” (“Plain Old Telephone
Service™), whereas the term “telephony” in general denotes any kind of teJephone
service, including digital service such. as Integrated Services Digital Network
(ISDN). The term “high-frequency™ herein denotes any frequency substantially
above such analog telephony audio frequencies, such as that used for data. JSDN
typically uses frequencies not exceeding 100KHz (typically the energy is
concentrated around 40Kkz). The ferm “telephone Jine” herein denotes
elecirically-conducting lines which. are intended primarily for the carrying and

distribution. of analog telephony, snd includes, but js not limited to, such

1341000 A0 N4 MiAae
AMENDED SHEET

Crmd  w—e s + 50207 20002 6= Q0 Eemmd - =040 D NNR



08-01-2003

.10

13

20

25

- CA 02452987 2004-01-05 :

01/08 '03 10:31 NO.241. 06/14

D

. glectrically-conducting lines which may be pre-existing within a buildillg and

which may currently provide analog telejphony service. The term “telephone
device” hercin denotes, without limitation, any apparatus for telephony
(inclnding - both analo ¢ telephopy and ISDN), as well as any device using
telephony signals, such as fax, voice-modem, and 50 forth.

The junction. box 34 is used to separate the in-home circuitry from the

PSTN and is used as a test facility for troubleshooting as well as for new wiring .

in the home. A plurality of telephones may conpect to telephone lines 5 via a
plurality of telephohe outlets 35a, 35b, 35¢c, and 35d. Each outlet has a connector
(often referred to as a “jack”), denoted in Fig. 4 as 36a, 36b, 36¢c, and 364,
réspecﬁvely. In North-America, RI-11 is commonly used for a jack. Each outlet
may be connected to a telephone unit via a “plug” connector that jnserts into the
jack., "

Network 40 is nommally conﬁ.gured into a serial or “daisy-chained™
topology, wherein the wiring is connected from one outlet to the next in a linear
manne:;, but other topologies such as star, iree, or any arbitrary topology may

also be used. Regardless of the ‘topol.og‘y, howeirer, the telephone wiring system

within a residence always uses wired media: two or four copper wires along with

one or more outlets which. provide direct access to these wires for connecting to
telephone sets.

It is often desirable to simultancously use existing telephone wiring

: simultaneously for both. telephony and data petworking. In this way, establishing

a new local area network in a home or other building 15 simplified, bec}ause’ there
is no need to install additional wiring. U.S. Patent 4,766,402 to Crane
(hereinafier referred t& as “'Cran é”‘) teaches a Local Area Network over standard
two-wire telephone lines, but doss not simultaneously support telephony.

As another example, relevant prior-art in this field is disclosed in U.S.
Patent 5.896.443 to Dichter (hercinafter referred to as “Dichter™). Dichter

sugzests a method and apparatus for applying a frequency domain / division

. 1344008-10.N4 NAn
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multiplexing (¥ DM) technique for residential telephone wiring, enabling the
simultapeous carrjing of telephony and data communication signals. The
available bandwidth over the wiring is split into a low-frequency band capable of
- carrying ap. analog telephony signal, and a high-frequency band capable of
5 canyingN data co;nmunication signals. In such a méchan,i.sm, telephony is not
affected, while a data cormnmﬁcation capability 1s provided over existing
- telephone wiring within & bome. ’
The concept of requency domain. / division multiplexing (FDM) 15 well-
known in the art, and provides means of splitting the baodwidth carried by a wire
10  into a low-frequency band capable of carrying an an.alog telephony signal and a
high-frequency band capable of carfyin.g data communication or other signals.
Such. a mechanism is described, for example, m U.S. Patent 4,7 85,448 to
Reichert et al. (hereinafier referred to as “].{eichérf ). Also widely used ars XIDSL |
systems, primarily Asymmetric Digital SubscriberLoop (ADSL) systems.
15 In addition to illustrating a residential tel,eﬁh.on.e: system, Fig. 4 also shows
the arrangement of a Dichter network. Network 40 serves both analog telephones
~ and provides a loc;al area network of data units. Data Terminal Equipment (DTE)
units 7a, 7b, and 7c¢ are connected to the Jo cal area nétwork via. Jata
Communication Equipment (DCE) units 39a, 39b, and 39c, respectively.
20 Examples of Data Communication Eq‘uipment' include, but are not limited to,
modems, line drivers, line receivers, and transceivers (the term “transceiver”
herein denotes a combined fransmitter and receiver), which enables
communication over telephone line 5. DCE units 39a, 3%b, and 39c are
respectively connected to high pass filters (HPF) 38a, 38b, and 38e, which, allow
25 access to the high-frequency band carried by telephone line 5. Jn order to avoid
imterference to the data network caused by the tel.ephon.es,' low pass filfers
(LPF’'s) 37a, 37b, and 37¢ are added to isolate the POTS cartying band, so that
telephones 222, 22b, and 22¢ conpects to telephone line 5 for providing PSTN.

1344088.18.01 . Do
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Fuﬁhennﬁre, a l‘ow pass filter may also connected to Junction Box 34 (not shown
in the figure), in order to filter noise induced from or to PSTN wiring 33.
Fig. 5 shows a telephone line-based LAN 50 wherein the data network is
- used for carrying both VoIP telephony and regular DIE network data, Fiubs 31a,

5 31b, and 31c allow connecting respedtive DTE units 7a, 7b, and 7¢ as well as
respective IP telephones 17a, 17b, and 17¢ to respective single network
connections via DCE units 39a, 39b, and 39c..Ana.l.og telepbones 22a, 22b, and
22¢ are also shown connected via respective low pass filters (LPF’s) 37a, 37b,
and 37c to the telephone.outlets 35a, 35¢, 35d. Thus, the analog telephones are

10  connected directly to the analog telephone line 5.

In order to eliminate the need for 1P telephones 17a, 17b, and 17c, and to
permit using analog telephoné sets 22a, 22b, and 22c¢ instead, adapters 21a, 21b,
and 21c (Fig. 3) must be added, as described previously. Fig. 6 ShO:WS a network
60, where this 1s done. I’ telephones 175, 17b, and 17c of network 50 are

15 replaced by analog telephone sets 22d, 22e, and 22f, respectively, connected to
hubs 41a,41b , and 4le, respectively, via adapters 21a, 21b, and 2lc
respectively. |

Fig. 6 demonstrates the complexity of such a configuration. At least three
types of external devices are required: DCE units 39a, 39h, and 39c; hubs 41a,

20 41b, and 41c; and adapters 21a, 21b, and 21c. Each of these devices usually
requires a separaté power connection, which adds to the complexity of the
connections. Thus, such a network is complex and difficult to install, operate,
and maintain. Tn the prior art, it is suggested to integrate the DCE, HPF, and LPF
components iﬁ.to outlets 35a, 35h, and 35c. Neveﬁheless, external hubs 41a, 41b,

25 and 41c, as well as adapters 21a, 21b, and 21c still impose additional complexity
in such a network. |

Similarly, WO 01/28215 to Bullock et al. describes a systern used to carry
analog telephony over existing power lines within a premises, This solution

requires many external units such as base unit 102, PLC I/F 103, PLC I/F 106
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AMENDED SHEET

ol 20NN 20NN N0 A Emmd - "Q04 D OND



08-01-2003

10

15

20

CA 02452987 2004-01-05

01/08 '03 10:32 NO.2471 U3/14

5

and extension unit 107. The requirement for such multiple and different units
adds complexity and makes the installation cumbers ome and difhicult.

There is thus 2 widely recognized need for, and it would be highly
advantageous to have, a2 means for allowing the use of analog (POTS) telephone
sets in. LAN / VoIP environments without requiring additional external devices or
power sources and allowing easy installation, operation, and maintenance. This

goal is met by the present invention.

SUMMARY OF THE INVENTION

The present invention makes it easy and convénient to use analog
(‘ﬁ? OTS™) telephone sets in a packet telephony environment, including, but not
limited to, IP telephony via VoIP technology. The invention provides an outlet
for a Local Area Network (LAN), with an integrated apalog/VolP adapter. The
outlet has a standard anaiog telephone jack (e.gz. RJ-11 in North America)
allowing an analog telephone set to be directly connected to, and used with, a
packet telephony system. |

In a frst embodiment, an outlet according to the present invention is used
with an ordinary LAN environment, such as Ethernet 10BaseT (IEEE802.3). The

ILO100954

outlet allows connecting analog telephone sets to the LAN via the integrated

analog/VoIP adapter, supports analog telephony over the LAN media, and can
also support a standard network data copnection using an integrated multi-port
unit (e.g. bub, switch, or router). For standard network data conn.ections,; the
outlet also includes & data networking jack (e.g. RJ-45 if 10BaseT or 100BaseTX

is used) connected to a port.
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In another embodiment, the outlet enables a LAN to be based on in-
building telephone wiring, in a home or Small Office / Home Office (SoHo)
environment. A packet-based LAN 1s implemented, and outlets according to the
present invention serve as both telephone outlets and network outlets. This
allows for direct and convenient connection of analog telephone sets to VolP
packet telephony over the data network. In such an arrangement, the regular
analog telephony service remains unaffected, because the low-frequency analog
portion of the spectrum 1s 1solated by the FDM technique. As noted above, the
outlet may also support a network data connection, using an integrated multi-port
unit (e.g. hub, switch or router), and in this case also 1ncludes a data network jack
(e.g. RJ-45 1f 10BaseT or 100BaseTX 1s used) connected to a port.

Outlets according to the present invention can be installed as part of an
original network installation, as a retrofit to an existing network, or to set up a

network over existing telephone wiring.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention 1s herein described, by way of non-limiting example only,
with reference to the accompanying drawings, wherein:

Fig. 1 shows a prior art local area network supporting IP telephony.

Fig. 2 shows a prior art local area network supporting IP telephony, using
analog telephone sets.

Fig. 3 shows a prior art local area network supporting both IP telephony
using analog telephone sets and DTE connectivity.

Fig. 4 shows a prior art local area network over telephone lines.

Fig. 5 shows a prior art local area network over telephone lines supporting
both IP telephony and DTE connectivity.

Fig. 6 shows a prior art local area network over telephone lines supporting

both IP telephony using analog telephone sets and DTE connectivity.
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Figs. 7a and 7b show schematically outlets according to different
embodiments of the mvention.

Fig. 8 shows a local area network supporting both IP telephony using
analog telephone sets and DTE connectivity, employing outlets according to the
present mvention.

Fig. 9 illustrates an outlet supporting analog telephony and packet
telephony according to the present invention.

Fig. 10 illustrates a local area network over telephone lines supporting
both IP telephony using analog telephone sets and DTE connectivity, employing
outlets according to the present invention.

Fig. 11 illustrates a first outlet according to the present invention for
providing life-line telephone capability for a telephone normally used 1n packet
telephony.

Fig. 12 1llustrates a second outlet according to the present invention for
providing life-line telephone capability in conjunction with a data network,
where analog telephone signals are provided via a separate conductor.

Fig. 13 1illustrates a third outlet according to the present invention for
providing life-line telephone capability in conjunction with a data network,
where analog telephone signals are separated using FDM.

Fig. 14 illustrates a global network connected via a gateway to a local
network existing within a building, and which provides packet telephony services
to analog telephones via in-building outlets according to the present invention.

Fig. 15 illustrates a general form of an outlet according to the present
invention, which can serve in various wired network environments, such as

CATYV and electrical power networks.
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DETAILED DESCRIPTION OF THE INVENTION

The principles and operation of a network according to the present
invention may be understood with reference to the drawings and the
accompanying description. The drawings and descriptions are conceptual only. In
actual practice, a single component can implement one or more functions;
alternatively, each function can be implemented by a plurality of components and
circuits. In the drawings and descriptions, identical reference numerals indicate
those components that are common to different embodiments or configurations.

Figs. 7a and 7b shows schematically outlets 70 and 75 according to two
different embodiments of the imvention. As shown m Fig. 7b, the outlet 75
includes a VolIP to analog telephony adapter 21. Outlet 75 connects to data
network wiring via a connector 71. Connector 71 1s preferably located at the rear
of outlet 75, where outlet 75 mechanically mounts to an interior wall of a
building. Outlet 75 connects to an analog telephone set via a jack 72. Jack 72 1s
preferably located at the front, or “panel” of outlet 75, which 1s visible when
outlet 75 1s mounted on an mterior wall of a building. Jack 72 can be an RJ-11
jack, which 1s commonly used in North America for analog telephony. Outlet 75
allows connecting an analog telephone set (via jack 72) to the data network via
connector 71, bridged by an adapter 21. As shown in Fig. 7a, the outlet 70 also
includes the adapter 21, but further includes a hub 31 and a data jack 73, which 1s
connected directly to hub 31. Because of the hub 31, the outlet 70 allows both an
analog telephone (via jack 72) and a data unit (via jack 73) to be connected to the
data network via connector 71. Preferably, both jack 72 and jack 73 are located at
the front, or “panel” of outlet 70.

Fig. 8 shows a Local Area Network (LAN) 80 according to the present
invention. Basically, the mfrastructure of network 80 1s the same as that of prior
art network 10 (Fig. 1), in which hub 11 1s connected in a ‘star’ topology to

various end units via network wiring 13a, 13b, and 13¢, and outlets 15a, 15b,
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and 15¢. However, according to the present invention, outlets 15a, 15b, and 15¢
of the prior art network 10 are replaced by outlets 70a, 75b, and 70c,
respectively, each of which contain an adapter as previously described with
reference to Figs. 7a and 7b of the drawings. For example, outlet 75b has a built-
in adapter 21b. Outlet 75b allows for connection of an analog telephone set 22b
using a cable 6b. Stmilarly, outlets 70a and 70c allow analog telephone sets 22a
and 22c¢, respectively, to be connected to the network via cables 6a and 6c,
respectively, using internal adapters 21a and 21¢, respectively. Hubs 31a and 31¢
integrated within outlets 70a and 70¢, respectively, allow for the connection of
DTE units 7a and 7c, respectively, to the network, i addition to analog
telephones 22a and 22c¢, respectively. Network 80 allows networking of both
DTE units 7a and 7¢ and analog telephone sets 22a, 22b, and 22c¢, and instances
of such a network may consist solely of instances of outlet 75 (Fig. 7b),
supporting only analog telephony over the network, may consist solely of
instances of outlet 70 (Fig. 7a), supporting both telephony and data networking,
or a mixed configuration as shown 1 Fig. 8.

Network 80 offers the advantages of the VolP technology, yet allows the
use of common analog telephones, in the normal way of connecting an ordinary
telephone, simply by plugging the telephone’s standard connector into the jack
72 within the outlet.

Although outlets 70 and 75 so far have been described as having a single

analog telephone connection, it 1s understood that multiple analog telephone

jacks 72 can be supported, wherein separate adapters 21 are used to interface to

each telephone jack within the outlets. Similarly, multiple data networking
interfaces 73 can be supported in each outlet 70, each connected to different port
of hub 31 as shown 1 Fig. 7a.

Powering outlets 70 and 75, as well as the analog telephones (via adapter
21) can be implemented either locally by connecting a power supply to each

outlet, or, preferably, via the network 1tself. In the latter case, commonly known
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as “Power over LAN”, the power can be carried to the outlet from a central
location either by an additional wire pair, using the well-known phantom
configuration, or by the FDM (Frequency Division / Domain Multiplexing)
method. The latter commonly employs DC feeding, which is frequency-isolated
from the data carried in the higher part of the spectrum.

In another embodiment, the mvention 1s used m a data network over in-
building telephone lines, where the analog telephony signals are carried in the
low-frequency portion of the spectrum, and the data communication signals are
carried 1n the high-frequency portion. F1g. 9 shows an outlet 90 according the
present invention, which 1s able to separate and combine signals i different
portions of the spectrum. Outlet 90 connects to the telephone wiring via a
connector 91, preferably located at the rear part of outlet 90, where outlet 90
mechanically mounts to an interior wall of the building. A Low Pass Filter (LPF)
37 1 outlet 90 1s used for 1solating the analog telephony part of the spectrum, for
connecting an analog telephone via a jack 92. Jack 92 is preferably a standard
telephone jack, such as RJ-11 in North-America. Data communication signals are
isolated by a High Pass Filter (HPF) 38, which connects to a Data
Communications Equipment (DCE) unit 39, containing a modem for data
communications over the telephone line media. An integrated hub 41 allows
sharing data between VoIP adapter 21 and a data jack 93, for connecting external
devices to the network via DEC unit 39 with a standard data networking interface
(such as a 10BaseT interface per IEEE802.3). The adapter 21 allows connection
of an analog telephone set to a jack 94, similar to jack 92, as previously
described, thereby allowing digitized / packetized analog voice signals used by
an analog telephone connected to the jack 94 to be multiplexed on data signals
received by the data jack 93. Jack 94 is preferably a standard telephone jack,
such as RJ-11 in North-America. Outlet 90 supports both standard analog
telephony (via jack 92) as well as VoIP telephony using a standard analog

telephone, via jack 94.
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Thus, outlet 90 supports three types of mterface: Regular analog telephony
(via jack 92), data communications (via jack 93), and VolP telephony (via jack
94). A subset of such functionalities can also be provided. For example, an outlet
solely supporting VoIP telephony can be implemented, eliminating the need for
LPF 37 and jack 92, as well as eliminating hub 41 and jack 93. In such a case,
adapter 21 directly connects to DCE unit 39.

Fig. 10 illustrates a network 100 that operates over telephone lines Sa, 5b,
Sc, 5d, and S5e according to the present mvention. Network 100 employs outlets
90a, 90d, 95b and 96¢. Outlet 95b differs from outlet 90a and outlet 90d by not
having PSTN support, because no low-pass filter (LPF) and associated jack are
present in outlet 95b as in outlet 90a and outlet 90d. Similarly, outlet 96¢ allows
only for PSTN connection by employing LPF 37b and an analog telephone
connector jack. Any mixture of such outlets (90a, 90d, 95b and 96c¢) 1s possible.

Network 100 of Fig. 10 supports regular PSTN telephony service via
analog telephone sets 22a, 22b, and 22c¢. Simultaneously, VolP telephony
services can be accessed by analog telephone sets 22d, 22e, and 22f. In addition,
data networking can be accomplished by data units 7a, 7b and 7c.

Although outlets 90a and 90d are each described above as having a single
PSTN/POTS telephone connection, it 1s understood that multiple PSTN/POTS
telephone interfaces can be supported within a single outlet. Similarly, it 1s
understood that multiple VoIP/POTS telephone interfaces can be supported via
multiple adapters (such as adapter 21a) within an outlet. Similarly, multiple data
network interfaces can be included within an outlet, each connected to different

port of the respective hub (such as hub 41a).

[ife-line

The term “life-line” refers to the concept of the telephone as a basic and
emergency service, whose functionality must be maintained. As such, it is
required that malfunctions in any other system or service (e.g. electricity) will

not degrade the telephone system capability. In practical terms, this means that as
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long as an operative telephone set is actively connected to the telephone
exchange via uninterrupted two-wires, the telephone service will be maintained,
even 1n the case of a failure of electrical power.

A major drawback of using VolP technology according to hitherto-
proposed schemes 1s that life-line capability 1s not supported, and any failure of
the data network (e.g. power outage, or hub, DCE, or software failure) will result
in loss of the IP-telephony based service. The absence of “life-line” capability
with regard to analog telephone 22d may be seen 1 Fig. 10. Thus, analog
telephone 22d 1s connected via the data network through adapter 21a, hub 41a,
and DCE unit 39a, and thus a power failure or failure of any one of these active
devices will cause a loss of service via analog telephone 22d. Hence analog
telephone 22d does not have “life-line” capability. The same 1s true of analog
telephones 22e and 22f.

In contrast, however, analog telephone 22a 1s connected to telephone line
S5a / Sb through a low-pass filter 37a. LPF 37a 1s a passive device of relatively
high reliability and mimmunity to failure. Thus, analog telephone 22a retains life-
line capability as part of the PSTN network. This also holds for analog telephone
22¢. Thus, network 100 has partial life-line capability.

Fig. 11 illustrates an outlet 110 according to the present invention for
insuring universal life-line capability. Outlet employs a relay 112 which operates
in a ‘fall-away’ mode, as 1s well-known 1n the art. Relay 112 is the principal
component added to those components in outlet 90a to provide a telephone
connection which for the most part 1s based on packet telephony, but which also
provides life-line capability. Outlet 110 has several jacks. A jack 93 connects
directly to a hub 41 to provide a full-time data connection. A jack 92 connects
directly to a low-pass filter 37 to provide a full-time analog telephony
connection. A jack 117 connects to a pole 112a of relay 112. A throw 112b of
relay 112 is connected to adapter 21, which provides conversion between VolP

packet telephony and analog telephony. A throw 112¢, however, is connected to
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LPF 37. In non-energized state, pole 112a connects to pole 112¢. A Sensor 111
controls the state of relay 112, depending on the availability of data
communications on the network. Inputs 113, 114, 115, and 116 to sensor 111
come from adapter 21, hub 41, DCE unit 39, and the input to high-pass filter 38,
respectively and thus sensor 111 1s able to detect any failure of the local or
network data path, such as no network activity, loss of network power, or any
other fault condition. In normal operation, when network data communications
are functioning, relay 112 is triggered to connect jack 117 to adapter 21, and thus
jack 117 normally connects an analog telephone to a packet telephony network
via a VoIP / analog adapter. In the event of any failure of network data
communications or power outage, sensor 111 releases relay 112 to switch jack
117 to LPF 37, and thus an analog telephone connected to jack 117 remains
active even 1f the data network 1s inoperative, provided that the analog telephone
service 1s available. Outlet 110 thus has life-line capability while normally
supporting packet telephony. Under these circumstances, jack 92 may not be
necessary and can be eliminated. It will be understood that while in the preceding
description, a mechanical relay is used for the above switching functionality, any
switching mechanism can be equally employed. Thus, within the context of the
description and the appended claims, the term “relay” encompasses any electro-
mechanical and electronic switches adapted to connect a common connection to
either of two possible connections in response to an external trigger.

Fig. 12 illustrates another embodiment of an outlet according to the
present invention for providing life-line capability. Whereas outlet 110 (Fig. 11)
has been described with reference to a telephone line data networking
environment, which has analog telephony inherently available, Fig. 12 illustrates
an outlet 120 which can be applied to any LAN. Relay 112 and sensor 111
perform the same functions as previously described for outlet 110. However,
analog telephone signals are not commonly available in network environments

used strictly for data, and are therefore provided to outlet 120 via a connector 122
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by dedicated wiring, preferably carried along with the network wiring structure.
A line 121 carries the signals from connector 122 to a throw of relay 112.
Alternatively, the analog telephony signals may be carried on the network wiring,
such as by using FDM. Fig. 13 illustrates an outlet 130 for use m such a case,
where a POTS isolation unit 131 feeds the analog signal via line 121 to relay
112.

Fig. 14 illustrates the main application of the present mmvention. A network
140 includes part or all of network 100, which exists within a building. Network
140 connects to an IP network 142, operated by a service provider or ‘IP-carrier’,
and which carries both data and voice (using the VoIP technique). A gateway
141 is used for bridging the in-building network to IP network 142, and 1s
connected to existing in-home telephone wiring 5a, 5b, and Sc. This
configuration allows the IP-carrier to provide both data and voice services,
eliminating the need to modify or add in-building wiring, and requiring only
replacement of the telephone outlets.

Although the invention has been so far demonstrated as relating to
telephone wiring and telephone outlets, the invention can be similarly appled to
any type of wired networking within a building, such as CATV or electrical
power wiring. Fig. 15 illustrates an outlet 150, which is a general embodiment of
the present invention. Qutlet 150 is similar in overall layout to outlet 90 (Fig. 9).
Outlet 150 connects to the relevant wiring via a connector 151 and contains an
integrated data/service splitter/combiner unit 152, which isolates the data carried
over the wiring from the main service signal. In the case of telephony, unit 152
contains a low-pass filter (such as LPF 37) and a high-pass filter (such as HPF
38). In the case of electrical power wiring, the AC power 1s split by unit 152 and
fed to a socket 154, for supplying electrical power as normal. In such a case, a
modem 153 being a power-line carrier (PLC) modem interfaces the hub 41 to the
integrated data/service splitter/combiner unit 152, and allows data communi-

cation over the power line. Similarly, in the case of a CATV application, where
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the CATV wiring is used for the network infrastructure, a coaxial cable modem
is used as modem 153 and unit 152 isolates the CATYV signal from the data
signal.

Although the invention has been so far described as relating to IP-based
data networks, the invention can be similarly applied to any type of packet data
network. Furthermore, although packet networks are the most important for wide
area networks, the invention is not restricted to packet networks only, and can be
applied to any digital data network, where voice signals are digitized and carried
in digital form.

Furthermore, although the invention has been described as relating to
networks based on continuous electrical conducting media (telephone, CATV, or
electrical power), and the relevant modem and associated circuitry are connected
in parallel to the wiring infrastructure, the invention can be applied equally to the
case wherein the wiring is not continuous, but is cut mto discrete segments as
disclosed in WO 00/07322 to the present inventor, which i1s incorporated by

reference for all purposes as if fully set forth herem.

While the invention has been described with respect to a limited number
of embodiments, it will be appreciated that many variations, modifications and

other applications of the invention may be made.
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WHAT IS CLAIMED IS:

1. An outlet for connecting an analog telephone set to a digital data network carrying
voice signals in digital form, the digital network based on wiring in a building, the outlet
being adapted for mechaniéal attachment to, or mounting in, a wall of the building and
comprising:

a connector for connecting the outlet to the wiring within a building;

a telephone jack for connecting an analog telephone set; and

an adapter coupled between the connector and the telephone jack for converting

between voice signals in digital form and analog telephone signals,

said outlet further comprising a low-pass filter coupled to a telephone jack for

allowing connection of an analog telephone.

2. The outlet of claim 1, being furthermore operative to establishing life-line

communications, and further comprising a relay operative to disconnect the telephone

jack from the adapter and connect the telephone jack to the low-pass filter.

3. An outlet for connecting an analog telephone set to a digital data network carrying
voice signals in digital form, the digital network based on wiring in a building, the outlet
being adapted for mechanical attachment to, or mounting in, a wall of the building and
comprising:

a connector for connecting the outlet to the wiring within a building;

19
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a telephone jack for connecting an analog telephone set; and
an adapter coupled between the connector and the telephone jack for converting
between voice signals in digital form and analog telephone signals,

said outlet further including an integrated unit, for isolating data carried over the

wiring from a main service signal.

4. The outlet of claim 3, wherein the main service signal carried by said wiring 18 an
electrical AC power signal and the integrated unit is adapted to split the AC power and
feed it to a socket, there being further included a power-line carrier (PLC) modem for
interfacing the hub to the integrated unit, and allowing data communication over the AC

power line.

5. The outlet of claim 3, wherein the main service signal carried by said wiring is a
CATV signal and the integrated unit is adapted to isolate the CATV signal from the data
signal, there being further included a coaxial cable modem for interfacing the hub to the

integrated unit, and allowing data communication over the CATV wiring,

6. An outlet for connecting an analog telephone set to a digital data network carrying
voice signals in digital form, the digital network based on wiring in a building, the outlet
being adapted for mechanical attachment to, or mounting in, a wall of the building and
comprising: ‘

a connector for connecting the outlet to the wiring within a building;

a telephone jack for connecting an analog telephone set; and

20
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an adapter coupled between the connector and the telephone jack for converting
between the voice signals in digital form and analog telephone signals,

said outlet further including an integrated unit, for isolating data carried over the
wiring from a main service signal,

wherein the main service signal carried by said wiring is telephony, and the

integrated unit includes a low-pass filter and a high-pass filter.

7. The outlet of claim 6, being furthermore operative to establishing life-line
communications, and further comprising a relay-operative to disconnect the telephone

jack from the adapter and connect the telephone jack to the low-pass filter.

8. A network opemative to carrying voice signals in digital form and operative to
connecting an analog telephone set, the network comprising wiring and st least one
outlet, wherein said at least one outlet includes:

a connector for connecting said at least one outlet to said wiring;

a telephone jack for connecting an analog telephone set; and

an adapter coupled between the connector and the telephone jack for converting
the voice signals in digital form to an analog telephone signal,

wherein the outlet further comprises a low-pass filter coupled to a telephone jack

for allowing connection of an analog telephone.
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9. The network of claim 8, being furthermore operative to establishing life-line
communications, wherein the outlet further comprises a relay operative to disconnect the

telephone jack from the adapter and connect the telephone jack to the low-pass filter.

10. A network operative to carrying voice signals in digital form and operative to
connecting an analog telephone set, the network comprising wiring and at least one
outlet, wherein said at least one outlet includes:

a connector for connhecting said at least one outlet to said wiring;

a telephone jack for connecting an analog telephone set; and

an adapter coupled between the connector and the telephone jack for converting
the voice sipnals in digital form to an analog telephone signal,

said network further including an integrated unit, for isolating data carried over

the wiring from a main service signal.

11,  The network of claim 10, wherein the main service signal carmed by said wiring is

telephony, and the integrated unit includes a low-pass filter and a high-pass filter.

12.  The network of claim 10, wherein the main service signal carried by said wiring 1S
an electrical AC power signal and the integrated unit is adapted to split the AC power and
feed 1t to a socket, there being further included a power-line carrier (PLC) modem for
interfacing the hub to the integrated unit, and allowing data communication over the AC

power line.
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13.  The network of claim 10, whetein the main service signal carried by said wiring is
a CATV signal and the integrated unit is adapted to isolate the CATV signal from the
data signal, there being further included a coaxial cable modem for interfacing the hub to

the integrated unit, and allowing data communication over the CATV wiring.

14. A wired digital network within a building, operative to carry voice signal in
digital form, said network including wiring and at least one outlet mechanically attached
to, or mounted in, a wall of the building and connected to said wiring, and being
configured for connection of at least one analog telephone set via at least one standard
telephony connector included in the at least one outlet, wherein the wiring is telephone
wiring for supporting a telephone service, the at Ieast one outlet includes a telephone
connector for connecting a feeder of the telephone service thereto, and the at least one
outlet is configured to retain life-line capability of the telephone service even during 2

power failure.

15.  The network according to claim 14, wherein the outlet includes a low-pass filter
coupled to the telephone connector and a relay operative to disconnect the telephone

connector from the adapter and connect the telephone connector to the low-pass filter.

-16. A wired digital network within a building, operative to carry voice signal in
digital form, said network including wiring and at least one outlet mechanically attached
to, or mounted in, a wall of the building and connected to said wiring, and being

configured for connection of at least one analog telephone set via at least one standard
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telephony connector included in the at least one outlet, wherein the wiring is electricity

wiring for supporting an AC power service.

17. The network as in claim 16, wherein the at least one outlet includes an AC power

connector for connecting a feeder of the AC power service thereto.

18. A wired digital network within a bwlding, opérative to carry voice signal in
digital form, said network including wiring and at least one outlet mechanically attached
to, or mounted in, a wall of the building and connected to said wiring, and being
configured for connection of at least one analog telephone set via at least one standard
telephony connector included in the at least outlet, wherein the wiring is CATV wining

for supporting a CATV service.

19. The network as in claim 18, wherein the at least one outlet includes 8 CATV

connector for connecting a feeder of the CATV service thereto.

20.  An outlet for coupling wiring installed in a wall for carrying serial digital data
over a digital data frequency band, the serial digital data comprising digitized analog
data, to an analog device, the outlet comprising;

a wiring connector operative for connecting to the wiring;

data conducting means consisting of a selected one of a transceiver, a receiver and

a transmitter coupled to said wiring connector for conducting communication of the serial

digital data over the wiring;

24

.“- ﬂfﬂﬁi..}ﬂ AR AA2ealimas=s & == ==



CA 02452987 2009-10-29

an analog connector connectable to the analog device for coupling an analog
signal to the analog device;

a converter for converting between analog and digital signals coupled between
said analog connector and said data conducting means, said converter including at least
one of an analog-to-digital converter and a digital-to-analog converter;

a power port couplable to a power source and coupled to said data conducting
means and to said converter for powering said conducting means and said converter from
the power source; and

a single enclosure housing said wiring connector, said data conducting means,
said analog connector, said converter, and said power port,

wherein said enclosure is dimensioned to be mountable into a standard outlet

receptacle or opening in the wall.

21.  The outlet according to claim 20, wherein said in-wall wiring is one of: a twisted-
wire pair; & coaxial CATV c¢able; a telephone wire-pair; and AC power wiring, and
further wherein said data conducting means is adapted to conduct the serial digital data

over the wiring.

22.  The outlet according to claim 21, wherein:

the wiring is connected to simultaneously carry a service signal over a service
signal frequency band using frequency multiplexing;

the service signal frequency band is distinct from the digital data frequency band;

and
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the outlet further comprises a filter for substantially passing only the digital data

is coupled between said wiring connector and said data conducting means.

23.  The outlet according to ¢laim 20, wherein said converter includes both an analog-
to-digital converter and a digital-to-analog converter, and said data conducting means

comprises a transceiver operative for bi-directional communication over the wiring.

24.  The outlet according to claim 20, wherein said single enclosure is constructed to
have at least one of the following: a form substantially similar to that of a standard outlet;
wall mounting elements sybstantially similar to those of a standard wall outlet; a shape
allowing direct mounting in an outlet opening or cavity; and a form to at least in part

substitute for a standard outlet.

25.  The outlet according to claim 20 operative for coupling voice or audio signals,
wherein the analog device is a voice device, said analog connector is a standard voice

connector, and the digitized analog signal is a digitized voice signal.

26.  The outlet according to claim 20 operative for telephony, wherein the analog
device is an analog telephone set, said analog connector is a standard telephone
connector, the analog signal is a telephone signal, and the digitized analog data is

digitized telephony data.
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27.  The outlet according to claim 26, wherein the digitized telephony data is based on

a Voice over Internet Protocol standard.

28.  The outlet according to ¢laim 20, wherein the serial digital data is packet-based.

29.  The outlet according to claim 20, wherein the wiring 1s connected to concurrently
carry a power signal, and said power port is coupled to said wiring connector for

receiving the power signal,

30. The outlet according to claim 29, wherein the wiring is AC power wiring carrying

AC power, and said power port is coupled to said wiring connector for receiving the AC

power signal.

31.  The outlet according to claim 29, wherein the wiring is a LAN twisted-pair wiring
connected to carry DC power, and said power port 1S coupled to said winng connector for

receiving the DC power signal.

32.  The outlet according to claim 31, wherein the DC power is carmed according to a

Power-over-Ethernet standard.

33.  The outlet according to claim 29, wherein the power signal is carried using a

phantom connection or frequency multiplexing.
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34, ' The outlet according to claim 20, wherein said data conducting means includes a
transceiver that is operative to bi-directionally communicate with one or more identical

transceivers over the wiring.

35. The outlet according to claim 20, wherein said data conducting means includes a
transceiver that is operative to bi-directionally point-to-point communicate with only a

single mating transceiver over the wiring.

36. The outlet according to claim 20 further operative for coupling an analog
telephone signal carried over the wiring to an analog telephone set, the analog telephone
signal being frequency multiplexed in an analog telephone frequency band distinct from
the digital data frequency band, and the outlet further comprising:
standard analog telephone connector for connecting the analog telephone set, and
a filter coupled between said wiring connector and said standard telephone

connector for substantially passing only the analog telephone signal.

37.  The outlet according to claim 36 wherein the wiring is a telephone wire pair and

said filter is a low pass filter.

38.  The outlet according to claim 20 wherein.
the serial digital data further comprises first digital data distinct from, and time

multiplexed with, the digitized analog data;
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said outlet is further operative for coupling the first digital data to a data unit; and

said outlet further comprises: a standard digital data connector for connecting to
the data unit; and a time multiplexet/demultiplexer coupled between said data conducting
means, said digital data connector and said converter, said time multiplexer/demultiplexer
being operative to pass only the digitized analog data between said data conducting
means and said converter and to pass only the first digital data between said data

conducting means and said digital data connector.

39.  The outlet according to claim 38, wherein connection with the data unit is
Ethernet based, and said time multiplexer/demultiplexer comprises one of: a hub; a

switch; a router; and a gateway.

40.  An outlet for coupling first and second data units to wiring installed in a wall, the
~ wiring being connected to carry bi-directional serial digital data over a digital data
frequency band, the serial digital data comprising first and second digital data, and said
outlet comprising:

a wiring connector operative for connecting to the wiring;

a transceiver coupled to said wiring connector for conducting bi-ditrectional serial
digital data commmunication over the wiring;

first and second digital data ports for respectively coupling to first and second
data units;

a time multiplexer/demultiplexer coupled between said transceiver and said first

and second digital data ports, said time multiplexer/demultiplexer being operative to pass
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only the first digital data between said transceiver and said first digital data port and to
pass only the second digital data between said transceiver and said second digital data
port,

a power port couplable to a power source and coupled to said transceiver and said
time multiplexer/demultiplexer for powering said transceiver and said time
multiplexer/demultiplexer from the power source; and

a single enclosure housing said wiring connector, said transceiver, said first and
second digital data ports, said time multiplexer/demultiplexer, and said power port,

wherein said enclosure is dimensioned to be wall-mountable into a standard outlet

receptacle or opening.

41.  The outlet according to claim 40, wherein the wiring is one of; a twisted-wire
pair; a coaxial CATV cable; a telephone wire-pair; and AC power wiring, and further
wherein said transceiver is adapted to conduct the scrial digital data over the wiring and

said wiring connector is adapted to connect 10 the winng.

42.  The outlet according to claim 41, wherein the wiring 1s connected to
simultaneously carry a service signal over a service signal frequency band using
frequency multiplexing, the service signal frequency band is distinct from the digital data
frequency band, and the outlet further comprises a filter for substantially passing only

said dipital data signal is coupled between said wiring connector and said transceiver.
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43.  The outlet according to claim 40, wherein at least one of the data units is a wired
data unit, and said outlet further comprises a standard digital data connector coupled to

said first digital data port and connectable to at least one wired data unit,

44.  The outlet according to claim 40 wherein the first digital data is digitized analog
signal data and the outlet is further operative for coupling a wired analog unit to the
digitized analog signal data, and said outlet further comprses:

an analog connector connectable to the wired analog unit for coupling the
digitized analog signal data to the wired analog unit; and

a converter for converting between analog and digital signals coupled between
said analog connector and said first digital data port, said converter including at least one

of an analog-to-digital converter and a digital-to~analog converter.

45.  The outlet according to claim 44 operative for voice or audio, wherein the wired
analog unit is a voice device, said analog connector is a standard voice connector, and

digitized analog signal data is digitized voice data.

46. The outlet according to claim 44 operative for telephony, wherein the wired
analog unit is an analog telephone set, said analog connector is a standard telephone
connector, the analog signal is a telephone signal, and the digitized analog signal data is

digitized telephony data.
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47.  The outlet according to ¢laim 46, wherein the digitized telephony data is based on

a standard Voice over Internet Protocol.

48.  The outlet according to claim 40, wherein said single enclosure 1s constructed o
have at least one of the following:
a form substantially similar to that of a standard outlet,
wall mounting elements substantially similar to those of a standard wall outlet;
a shape allowing direct mounting in an outlet opening or cavity; and

a form to at least in part substitute for a standard outlet.
49.  The outlet according to claim 40, wherein the serial digital data is packet-based.

50. The outlet according to claim 40, wherein the wiring is connected to concurrently
carry a power signal, and said power port is coupled to said wiring connector to be

powered by the power signal.

S1.  The outlet according to claim 50, wherein the wining is AC power wiring.
connected to carry AC power, and said power port is coupled to said wiring connector for

receiving the AC power signal.

52.  The outlet according to claim 50, wherein the wiring is a LAN twisted-pair winng
connected to carry DC power, and said power port is coupled to said wiring connector for

receiving the DC power signal.
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53.  The outlet according to claim 52, wherein the DC power is carried according to a

Power-aover-Ethernet (PoE) standard.

54. The outlet according to claim 53, wherein the power signal is carried using a

phantom connection or frequency multiplexing.

55.  The outlet according to claim 40, wherein said transceiver is operative to conduct

bi-directional communication with one or more identical transceivers over the wiring.

56,  The outlet according to claim 40, wherein said transceiver is operative to conduct

full-duplex point-to-point communication with only a single mating transceiver over the

winng.

57.  The outlet according to claim 40 further operative for coupling an analog
telephone signal to an analog telephone set, the analog telephone signal being carried
frequency multiplexed over the witing over an analog telephone frequency band distinct
from the digital data band, and said outlet further comprises:

3 standard analog telephone connector for connecting the analog telephone set;

a filter coupled between said wiring connector and said standard telephone

connector for substantially passing only the analog telephone signal.
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58.  The outlet according to claim 57 wherein the wiring is a telephone wire pair and

said filter is a low pass filter.

59.  The outlet according to claim 40, wherein connection with the data units is
Ethernet based, and wherein said time multiplexer/demultiplexer comprises one of: a hub;

a switch; a router; and a gateway.

60. An outlet for coupling an analog telephone set to wiring installed in a wall and
carrying a first télephone signal over a telephone signal band, and said outlet comprising:

a wiring connector operative for connecting to the wiring;

an analog telephone port couplable for conducting an analog telephone signal;

a standard analog telephone connector connectable to the analog telephone set;

a switch having first, second and third ports and first and second states, said
switch being connected and actuatable such that in the first state said first port connects
only to said second port and in the second state said first port connects only to said third
port, wherein said first port is coupled to said standard analog telephone connector, said
second port is coupled to said wiring connector and said third port is coupled to said
analog telephone port; and

a single enclosure housing said switch, said wiring connector, said analog
telephone port and said standard analog telephone connector,

wherein said enclosure is dimensioned to be wall-mountable in a standard outlet
receptacle or opening, and said outlet is operative when said switch is in the first state to

couple the first telephone signal to the analog telephone set, and said outlet is operative
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when said switch is in the second state for coupling the analog telephone set to satd

analog telephone port.

61.  The outlet according to claim 60, wherein said switch is part of a relay that has an
energized state for placing said switch in the first state and a de-energized state for
placing said switch in the second state, and said outlet further comprises a power port
couplable to a power source and coupled to said relay for powering said relay from the

power source.

62.  The outlet according to claim 61, wherein the wiring is AC power wiring
connected to carry AC power, and said power port is coupled to said wiring ¢connector for

being powered by the AC power.

63. The outlet according to claim 61, wherein the wiring concurrently carries a power
signal, and said power port is coupled to said wumg connector for being powered by the

power signal.

64. The outlet according to claim 63, wherein the power signal is carried using a

phantom connection or frequency multiplexing.

65.  The outlet according to claim 63, wherein the wiring is a LAN twisted-pair wiring
connected for carrying DC power, and said power port is coupled to said winng

connector for being powered by the DC power,
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66.  The outlet according to claim 65, wherein the DC power is carried according to

Power-over-Ethemet (PoRB) standard.

67.  The outlet according to claim 60, wherein the wiring is one of: a twisted-wire
pair; a coaxial CATV cable; a telephone wire-pair; and AC power wiring, and said wiring

connector is adapted to connect to the wiring.

68.  The outlet according to claim 67, wherein the wiring is connected to
sunultaneously camry a service signal over a service signal frequency band using
frequency multiplexing, the service signal frequency band is distinct from the telephone
signal band, and wherein the outlet further comprises a filter for substantially passing

only said first telephone signal is coupled between said wiring connector and said switch,

69.  The outlet according to claim 60, wherein said single enclosure is constructed to

have at least one of the following:
a form substantially similar to that of a standard outlet;
wall mounting elements substantially similar to tﬁose of a standard wall outlet;
a shape allowing direct mounting in an outlet opening or cavity; and

a form to at least in part substitute for a standard outlet.

70,  The outlet according to claim 60, wherein the first telephone signal is an analog

POTS telephone signal, and wherein said outlet further comprises a filter for substantially
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passing only said analog POTS telephone signal is coupled between said wiring

connector and said switch.

71.  The outlet according to claim 70 wherein the wiring is a telephone wire pair and

said filter is a low pass filter.

72.  The outlet according to claim 60, wherein the first telephone signal is a bi-
directional digitized telephony data signal, and said outlet further compnses:

a transceiver coupled to said wiring connector for conducting the digitized
telephony data signal over the wiring; and

a converter for converting between analog and digital telephony signals coupled

between said transceiver and said switch.

73.  The outlet according to claim 72, wherein the digitized telephony data signal is

based on a standard Voice over Internet Protocol.

74.  The outlet according to claim 72, wherein the digital data is serial and packet-

based.

75.  The outlet according to claim 72, wherein said transceiver is operative to b~

directionally communicate with one or more identical transceivers over the wiring.
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76.  The outlet according to claim 72, wherein said transceiver is operative to bi-
directionally point-to-point communicate with only a single mating transceiver over the

wiring.

77.  The outlet according to claim 60 wherein the wiring is connected to further
simultaneously carry a second telephone signal, and wherein said analog telephone port is

coupled to said wiring connector for coupling to the second telephone signal.

78.  The outlet according to claim 60 wherein said switch is operative to shift between
the first and second states upon occurrence of at least one of: a power outage; a failure,

and a communication loss.

79. A network comprising the outlet according to claim 60, wherein the analog

telephone signal is provided by an IP-carrier or a gateway.

80. A telephone network in a building, said network comprising:

at least two outlets;

pre-existing wiring in a wall of the building, said wiring comprising at least two
conductors and being connected to said at least two outlets, said wiring comprising one
of: a twisted-wire pair; a CATV coaxial cable; a telephone wire pair; and AC power
wiring, said witing being connected to carry an analog service signal over an analog
service signal frequency band, the analog service signal being a sclected one of: a CATV

signal; an analog telephone signal; and AC power signal, said wiring concurrently
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carrying a frequency multiplexed bidirectional serial digital data signal over a digital data
signal frequency band distinct from the analog service signal frequency band, the digital
data signal comprising at least one packetized and digitized telephony data signal; and
multiple similar telephone systems connected to said wiring at distinct locations
via said outlets, each of said systems comprising a telephonic appaiﬂua and a converter
for converting between telephonic apparatus signals and a packetized and digitized
telephonic signal, for coupling each telephonic apparatus to at least one of the packetized

and digitized telephony data signals carried over said wiring.

81.  The network according to claim 80, wherein at least part of at least one of said

telephone systems is housed in a single enclosure dimensioned to be wall-mountable in a

standard outlet receptacle or opening.

82.  The network according to claim 81, wherein said single enclosure is constructed
to have at least one of the following: a form substantially similar to that of a standard
outlet; wall mounting elements substantially similar to those of a standard wall outlet; a
shape allowing direct mounting in an outlet opening or cavity, and a form to at least in

part substitute for a standard outlet,

83.  The network according to claim 81, wherein said telephonic apparatus of one of

said telephone systems is an analog telephone set, and said converter of said one of said
telephone systems is operative for converting between analog telephone signals and

digitized and packetized data signals.
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84.  The network according to claim 80, wherein the packetized and digitized

telephony data signal is based on standard Voice over Intemmet Protocol.

85.  The network according to claim 80, wherein said wiring is connected to
concurrently carry a power signal, and at least part of at least one of said telephone

systems is coupled to be powered from the power signal.

86.  The network according to claim 80 further comprising a gateway coupled
between an IP network external to the building and said wiring, said gateway being

operative to couple said network to an IP-carrier over the Internet.

87,  The network according to claim 80 wherein:
said wiring is a telephone wire-pair;
the analog service signal is an analog telephone signal; and
said network is operative to have a life-line state wherein at least one of said

telephonic apparatuses is coupled to the analog telephone signal.
88.  The network according to claim 87 wherein said network is operative to switch to

the life-line state upon sensing at least one of* a power outage; a failure; or a

commumication loss.
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