US005761292A

L
United States Patent o (111 Patent Number: 5,761,292
Wagner et al. (451 Date of Patent: Jun. 2, 1998
[54] SIMULTANEOUS TRANSFER OF CONTROL 2268665 6/1993  United Kingdom .
INFORMATION WITH VOICE AND DATA
OVER A PUBLIC SWITCHED TELEPHONE OTHER PUBLICATIONS
NETWORK LINE Technische Rundschau. vol. 84, No. 4, 24 Jan. 1992, Bern
. Ch pp. 36-38. XP247737 Braun “Auf der Schiene: zum
[75] Inventors: éagry't\l’:’agner. Oaklanfli)Cal.lf.; Ra(]:ph Conllg)utcr Integrated Railroading”.
E. mi I;Ft‘;)lrcit g rove; Daniel R. Cox. Muitel Corporation Data Sheet for “Data Over Voice Modem
ugene. both of Ureg. Chip”. Part #MT8840. issue 3. Dec. 1987.
; . s : Schwartz, Jeffrey. “User Deploys Data—~Voice System”.
[731  Assignee: Intel Corporation. Santa Clara. Calif article appearing in Communication Week, Sep. 28, 1992.
. Stockford. Paul, “VoiceView offers Voice and Data Over a
(211 Appl- No.: 912,947 Single Analog Line”, article appearing in Voice Processing
[22] Filed: Aug. 14, 1997 Magazine, Jul. 1992.
Related U.S. Application Data Primary Examiner—Ahmad F. Matar
Attorney, Agent, or Firm—Blakely. Sokoloff. Taylor &
[63] Continuation of Ser. No. 687,773, Jul. 26, 1996, abandoned, ~ Zafman
which is a continuation of Ser. No. 597,352, Feb. 6, 1996,
abandoned, which is a continuation of Ser. No. 254, Jan. 4, 571 ABSTRACT
1993, abandoned. R . .
A transceiver providing simultaneous transfer of control
[51] Int CL® HO4M 11/06 information with voice and data over a public switched
[52] US. CL e 379/229; 379/93.09; 379/93.26;  telephone network line is disclosed. In a typical system
370/468; 370/522 application, the transceiver ig cougled to a public s‘witchcd
[58] Field of Search ... 3791229, 93.01,  ‘clephone network (PSTN) via a single telephone line. The
379/93.00. 93.14. 93.26: 348/14. 15. 16.  transceiver includes logic for generating control information
370/522 264 '26’5 281. 437. 463  andfor combining the control information with voice signals
A or data signals for transmission and reception through the
. PSTN using a single telephone line. The present invention
561 References Cited provides a PSTN channel having two component
U.S. PATENT DOCUMENTS subchannels, a main channel and a side channel. The main
channel is provided for the transfer of voice signals and data
‘2“9‘;‘5‘%2} liﬁgg‘l‘ FMe(l):g;a:t;i """""""""""""""" 3739./]155{ signals at the same time the side channel is transferring
4435804 3/1984 Tan ) "370/69.1 control information and/or additional data signals. The con-
e nons e ——— 370/69.1 trol information transferred on the side chamnel is used
4476559 10/1984 Brolin et al. ..oocoveorcrrnee 3701101 primarily for selecting the transfer of either voice signals or
4,715,059 12/1987 Cooper-Hart et al. ...cvcererrrrccce 348718  data signals on the main channel. By providing a separate
4757495 7/1988 Decker et al. .. 370/69.1 and independent side channel for controlling the main
4,932,047 6/1990 Emmons et al. ...cceorcrrvirurenraens 348/18 channel. the present invention eliminates the inherent delays
caused in the prior art design by switching between a voice
FOREIGN PATENT DOCUMENTS transfer mode and a data transfer mode using a single
0084125 12/1982 European Pat. Off. . channel. The present invention also allows the transfer of
2187611 9/1987 European Pat. Off. . data signals on the side channel simultaneously with the
0501 485A2 2/1992  European Pat. Off. . transfer of voice signals on the main channel. These advan-
63-304759 12/1988  Japan . tages are provided by the present invention without rede-
11460 nos }:gx : fining the bandwidth of the standard PSTN channel.
2-198264 8/1990 Japan .
3-292047 12/1991 Japan . 15 Claims, 3 Drawing Sheets

©
L

CKE

1]0

Data | Data Data | Data
In Qut in QOut
-120- | -122- -120- | -122-
1j4 Public 114
Confral Switched Control
Logic Telephcne Logic
-130- Network -130-
-112-
Voice | Voice Voice | Vaice
in Out In Cut
-124- | -126- -124- | -126-
312 F————PSTN Channel——1i314
3N 0—u
200 b 3400 Hz

2000 a

T
M

A R

Find authenticated court documents without watermarks IaEtrI g&%pa

Broadcom v. Ericsson

IPR2013-00602

x. 2024

arm.com.



shellyg
Typewritten Text
Broadcom v. Ericsson
IPR2013-00602
Ericsson Ex. 2024

https://www.docketalarm.com/

U.S. Patent Jun. 2, 1998 Sheet 1 of 3 5,761,292

P i

Data | Data Data | Data
In Out In Out
-120- | -122- -120- | -122-
114 | Public 114
Control Switched Control
Logic Telephone Logic
-130- Network -130-
-112-
Voice | Voice Voice | Voice
In Out in Out
-124- | -126- -124- | -126-
FIGURE 1

F———PSTN Channel—

-210-
j/////

200 3400 HZ
FIGURE 2 (Prior Art)

200 2000 a b 3400 HZ

FIGURE 3

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

5,761,292

Sheet 2 of 3

Jun. 2, 1998

U.S. Patent

fr—— e e e — — — — ——— d—— i St sttt e, et e— —— — — — — — a——— — S— — —

NLSd || -gpb-

0l 21607
“@—uonewwng
99t/

¥ 34NSOId
Y- -v2y-
@ U4 g~ J3yng <
prp’ | ssed Mol | g | iBUET poXIy
a ocy
2
[onuon 2 epng”
Lmﬁﬂ.m -2Eb- -Zer-
: @ JOIEINPON |t leyng —
HWSUBLLTS L/ | eieq urepy mmq yibua a|qeue . “ m_uwm_
- ﬂ
\ \\l
0st < 8¢¥ j01u0) | _mt:mj
ovy” 1003G BIEQ/30I0N
-09%-
- 10lBINPON
yoy-/ ele( 8pIS A

<lv-
01607
jonuon
feuueyd
Janiwsuesy

5184 _
ndla w;
| paeg |
den) a210 |u| mo_o>_
Ocv _

¢ J
joNuoD) _mccmco_
|

B

o1y~ yl Smo_
|
|

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

5,761,292

Sheet 3 of 3

Jun. 2, 1998

U.S. Patent

S 3HNYI4
_ 8€S _
cvg | N / 2es “bIG- |
<l | 960 < 2 U g |
no | Juswsoueyuz[ Bleq UBW/B2I0A | SSBY MO
aolop ! 6ES 90107 gz _
| P YOUMS _
| _0eg- 9AI809Y ~| |
Joreinpowa( 91§
vv/m _ X Bleq .y 0gs \ _
Tora| Lo | | s we Jom [ | |
EJEQ/30I0A ; ) “ola
EleQ ovs [OJUOD | JOIBINPOWIO(] [ pumeeent  1ONI] | I_..
_ | W, [auuey) BleQg apis BleQ (ssed soybiq| N1Sd
| £€5 »| 1enBo8Y apIS wou |
[04U0D | /
EXI) ctS |
rllllu\ulllllllnlllllllllll.llllllllllllllllll iiiii J—
0Ls

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

5.761.292

1

SIMULTANEOUS TRANSFER OF CONTROL
INFORMATION WITH VOICE AND DATA
OVER A PUBLIC SWITCHED TELEPHONE
NETWORK LINE

This is a continuation of application Ser. No. 08/687.773.
filed Jul. 26. 1996. now abandoned. which is a continuation
of application Ser. No. 08/597.352, filed Feb. 6, 1996, now
abandoned, which is a continuation of application Ser. No.
08/000.254, filed Jan. 4, 1993, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of information
transfer across public switched telephone systems.
Specifically. the present invention pertains to the transmis-
sion of binary information or facsimile data with voice
signals on a public switched telephone network.

2. Related Art

Several prior art designs provide various levels of voice
and data transmission capabilities. In one implementation. a
system provides two separate communication links: one link
for data and the other link for voice signals. In a typical
implementation of this type, two telephone lines are used to
handle a data conference. One telephone line is used for
transmission of data. The other telephone line is used for the
transmission of voice. This implementation, however, con-
sumes at least two telephone lines for each such data
conference. In a multipoint conference configuration. two
separate telephone bridges would be required to handle such
a data conference.

In another implementation of systems combining voice
and data information, a communications medium separate
from the telephone network is provided. This separate
communications medium can be implemented as a separate
and independent twisted pair high speed data communica-
tions medium. Because these independent transmission
media can be optimized for the transmission of voice and
data, satisfactory data and voice information rates can be
achieved. These systems., however, require that costly instal-
lation of the independent communications medium be
undertaken. In many cases, the high cost of such an instal-
lation is not justified by the need for a combined voice and
data system. In other cases, the installation of such a
communications medium may not even be possible.

Still other prior art systems can transmit voice signals and
data on a single telephone line; however, the transmission of
data and voice does not occur simultaneously with control
information. In various forms, these systems provide a
means to select between a voice transmissior mode or a data
transmission mode. Each of these modes of transmission are
mutually exclusive of the other mode. Thus, a single tele-
phone line may be used to transfer voice information during
a first time frame and binary computer data during a second
time frame. In many of these systems. a significant time
delay is required to change from one mode to the other;
because no independent control method is provided.
Although these systems carry the benefit of using only a
single line of a public switched telephone network., several
inefficiencies result from the need to switch between a voice
mode or a data mode without independent control. Because
in some cases switching between modes is a siow operation,
loss of voice or data signals may occur. At the very least, the
speed of information transfer across the public switched
telephone line is significantly reduced. In other cases, the
lack of an independent control mechanism for switching
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between a voice transfer and a data transfer mode causes the
need for a significant level of operator interaction with the
system. Increased levels of operator interaction again
decrease the speed of information transfer.

Thus. a better means for transferring voice information
and data across a single public switched telephone network
line is needed.

SUMMARY OF THE INVENTION

The present invention is a transceiver providing simulta-
neous transfer of control information with voice and data
over a public switched telephone network line. In a typical
system application, the transceiver is coupled to a public
switched telephone network (PSTN) via a single telephone
line. The transceiver includes a Voice In interface. a Voice
Qut interface, a Data In interface. and a Data Out interface.
The transceiver includes logic for generating control infor-
mation and for combining the control information with voice
signals or data signals for transmission through the PSTN
using a single telephone line. Similarly. this control logic
includes logic for receiving the control information as
combined with voice and data signals via a single telephone
line. The control logic further includes logic for isolating the
voice signals received via the telephone line and routing the
voice signals through the Voice Out interface. The control
logic includes logic for isolating data signals received on the
telephone line and for transferring the data signals to a host
computer through the Data Out interface. In this manner, the
present invention provides a means for transmitting and
receiving control information with voice information and
computer data via a single standard telephone line.

The present invention modifies the prior art PSTN chan-
nel to create a new PSTN channel having two component
subchannels, a main channel and a side channel. By dividing
the PSTN channel into a main channel and a side channel.
the present invention gains the advantage of providing the
main channel for the transfer of voice signals and data
signals at the same time the side channel is transferring
control information and/or additional data signals. The con-
trol information transferred on the side channel is used
primarily for selecting the transfer of either voice signals or
data signals on the main channel. By providing a separate
and independent side chamnel for controlling the main
channel. the present invention gains the advantage over the
prior art of eliminating the inherent delays caused in the
prior art design by switching between a voice transfer mode
and a data transfer mode using a single channel. The present
invention also provides the advantage of allowing the trans-
fer of data signals on the side channel simultaneously with
the transfer of voice signals on the main channel. In this
manner, the transfer of voice signals does not completely
suppress the simultaneous transfer of computer information.
These advantages are provided by the present invention
without redefining the bandwidth of the standard PSTN
channel.

It is therefore an object of the present invention to provide
a system for the simultaneous transfer of control information
with voice and data across a single public switched tele-
phone network line. It is a further object of the present
invention to provide a system wherein two transmission
channels are provided on a single public switched telephone
line. It is a further object of the present invention to provide
a system wherein control information is transmitted simul-
taneously on the same public switched telephone network
line with voice signals and data signals. It is a further object
of the present invention to provide a system for automati-
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