US 20120269133A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2012/0269133 A1

Hansen 43) Pub. Date: Oct. 25, 2012
(54) METHOD AND SYSTEM FOR HIGH SPEED (52) US.Cl .ot 370/328
WIRELESS DATA TRANSMISSION
BETWEEN COMMUNICATION DEVICES
(75) Inventor: Christopher James Hansen, Los (57) ABSTRACT
Altos, CA (US) Herein described are at least a method and a system for
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METHOD AND SYSTEM FOR HIGH SPEED
WIRELESS DATA TRANSMISSION
BETWEEN COMMUNICATION DEVICES

CROSS REFERENCES TO RELATED
APPLICATION

[0001] The present U.S. Utility Patent Application claims
priority under 35 U.S.C. §120, as a continuation of U.S.
Utility Patent Application No. 11/584,213, filed Oct. 20,
2006, which is incorporated herein by reference in its entirety
for all purposes.

FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT
[0002] [Not Applicable]
[0003] [MICROFICHE/COPYRIGHT REFERENCE]
[0004] [Not Applicable]
BACKGROUND OF THE INVENTION
[0005] Existing wireless networking standards, such as

802.11, 802.15, and Wimedia utilize CSMA (carrier sense
multiple access) protocols to transmit data using omni-direc-
tional antennas. However, when data rates increase, the use of
such standards becomes impractical. For example, the use of
the CSMA protocol is inefficient, since each data packet
header comprises a higher percentage of overhead compared
to the transmitted data, as the data rate increases. Further-
more, the required transmit power using an omni-directional
antenna is not practical when the data is transmitted at higher
rates. In addition, introduction of faster versions of these
wireless networking standards require that their correspond-
ing protocol be backward compatible to each of the previ-
ously existing versions. As a consequence, a new version of
such a wireless networking standard may be burdened with
additional software constraints and/or requirements.

[0006] The limitations and disadvantages of conventional
and traditional approaches will become apparent to one of
skill in the art, through comparison of such systems with
some aspects of the present invention as set forth in the
remainder of the present application with reference to the
drawings.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention is directed to apparatus and
methods of operation that are further described in the follow-
ing Brief Description of the Drawings, the Detailed Descrip-
tion of the Invention, and the Claims.

[0008] Other features and advantages of the present inven-
tion will become apparent from the following detailed
description of the invention made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1A is a block diagram illustrating two exem-
plary devices that transmit control signals over a first physical
connection and a high speed data signal over a second physi-
cal connection, in accordance with an embodiment of the
invention.

[0010] FIG. 1B is a block diagram illustrating exemplary
devices that transmit control signals over a first physical
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connection and a high speed data over a second physical
connection, in accordance with an embodiment of the inven-
tion.

[0011] FIG. 2 is a block diagram illustrating a single media
access control address and two physical layers, used by each
of two devices, in accordance with an embodiment of the
invention.

[0012] FIG. 3 is an operational flow diagram illustrating a
method by which high speed wireless data is transmitted
between two devices, in accordance with an embodiment of
the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Various aspects of the invention can be found in a
method and a system for wirelessly transmitting high speed
data between two devices. Each of the two devices may com-
prise any type of wireless communication device. For
example, the wireless communication device may comprise a
computer, multimedia or video player, or a high definition
(HD) digital camera. Various aspects of the invention utilize a
first physical layer (i.e., physical connection or PHY) to bidi-
rectionally transmit one or more control signals that manage
the transmission of the high speed data between a first device
and a second device. The various aspects of the invention may
utilize a second physical layer to transmit high speed wireless
data between the first device and the second device. In a
representative embodiment, the high speed data is transmitted
unidirectionally from one device to another device. Further-
more, the various aspects of the invention utilize a first band-
width to bidirectionally transmit one or more control signals
that manage the transmission of the high speed wireless data.
In a representative embodiment, the first physical layer may
operate in burst mode while the second physical layer may
operate in non-burst mode.

[0014] A first bandwidth may be used in association with
the first physical layer while a second bandwidth may be used
in association with the second physical layer. For example,
two devices that communicate using the IEEE 802.11 stan-
dard may adapt the various aspects of the invention. The
computing devices may utilize IEEE 802.11, for example, for
transmitting the one or more control signals over the first
bandwidth through each device’s first physical layer. Further,
these two devices may be adapted to utilize the second band-
width for transmitting the high speed wireless data through
each device’s second physical layer. In a representative
embodiment, the high speed data may be transmitted or
received in a particular direction by way of using a directional
antenna on a transmitting or receiving device. For example,
the direction of an antenna’s beam may be determined by way
of using the one or more control signals to manage the rota-
tion or movement of the directional antenna. The one or more
control signals may be used to obtain and communicate vari-
ous handshaking and/or device management data between the
first and second devices. The rotation or movement of the
directional antenna of the first device or the second device
may be based on the position or location of the first device
relative to the second device, for example.

[0015] FIG. 1A is a block diagram illustrating two exem-
plary devices that transmit control signals 116 over a first
physical connection (i.e., PHY or physical layer) and high
speed data 112 over a second physical connection (i.e., PHY
or physical layer), in accordance with an embodiment of the
invention. As shown, bidirectional control signals 116 are
transmitted between a digital video recorder (DVR)/high
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definition (HD) video source 104 and a television 108 while
high speed data 112 is transmitted unidirectionally from the
DVR/HD video source 104 to the television 108. The control
signals 116 may be used for setup, initialization, and configu-
ration management of the DVR/HD video source 104 and the
television 108 such that the high speed data 112 is properly
transmitted and received between the video source 104 and
the television 108. The control signals 116 may be used to
perform “handshaking” between two devices, prior to the
transmission of high speed data. Additionally, the control
signals 116 may perform “traffic management™ of the high
speed data 112 that is transmitted from the DVR/HD video
source 104 and the television 108. The DVR/HD video source
104 may be used to transmit a movie to the television 108, for
example. In a representative embodiment, the control signals
116 may be transmitted over a low bandwidth connection
while the high speed data 112 may be transmitted over a high
bandwidth connection. In a representative embodiment, the
low bandwidth connection may conform to IEEE 802.11,
TEEE 802.15, or ECMA-368/369 (Wimedia UWB) commu-
nication standards. Details of the IEEE 802.11 and IEEE
802.15 standards may be readily obtained from the Institute
of Electrical and Electronics Engineers while the details of
the ECMA-368/369 standards may be obtained from ECMA
International (an industry standards organization). The high
bandwidth connection may be associated with a point to point
wireless communication channel for transmitting the high
speed data 112. The high speed data transmission may utilize
any available spectrum. In a representative embodiment, the
high speed data 112 is transmitted over an available spectrum
between 59-66 GHz. The high speed data may be transmitted
at a speed up to approximately 10 Gbps, for example.

[0016] FIG. 1B is a block diagram illustrating exemplary
devices that transmit control signals 116 over a first physical
connection (i.e., PHY or physical layer) and a high speed data
112 over a second physical connection, in accordance with an
embodiment of the invention. Bidirectional control signals
116 may be transmitted between a computer 120 and a video
player 124 and between the computer 120 and a high defini-
tion (HD) camera 128, for example. The bidirectional control
signals 116 may be transmitted using a low bandwidth con-
nection while the high speed data 112 may be transmitted
over a high bandwidth connection. The video player 124 may
comprise a video IPOD, for example. The computer 120 may
be used to stream the high speed data 112, such as a high
definition (HD) video, to the video player 124, for example.
In this fashion, a viewer may conveniently watch a HD movie
using his video IPOD, for example. In the representative
embodiment of FIG. 1B, the HD camera 128 may be used to
stream a high definition (HD) video or photograph to the
computer 120. When using either the video player 124 or the
HD camera 128 with the computer 120, bidirectional control
signals 116 may be used to configure, initiate, setup, and
tear-down any high speed data 112 that is transmitted. In a
representative embodiment, an antenna positioned within
each device (i.e., computer 120, video player 124, or HD
camera 128) may be controlled by way of the control signals
116. The antenna may be used for receiving and/or transmit-
ting the high speed data 112. For example, an antenna may
position its beam in a particular direction by way of using
these control signals 116. The antenna may be positioned to
maximize transmission gain in a particular direction, such
that a high speed data transmission may be efficiently
received, for example. In a representative embodiment, the
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directional antenna operates by using a beamwidth of
approximately 6.4 to 64 degrees.

[0017] FIG. 2 is a block diagram illustrating a single media
access control (MAC) address and two physical layers, used
by each of two devices, in accordance with an embodiment of
the invention. The first of the two devices utilizes a first MAC
address 204 and two physical layers 212,216 (i.e., two physi-
cal connections or “PHYs”). The first physical layer 212 may
comprise a physical layer that supports Ultrawideband
(UWB) Wimedia transmission while the second physical
layer 216 may support high speed transmission at a band-
width centered at approximately 60 GHz. Likewise, the sec-
ond of the two devices utilizes a second MAC address 208 and
the two physical layers 212, 216. For example, the first physi-
cal layer 212 may conform to the Ultrawideband (UWB)
Wimedia physical layer (as specified in the ECMA-368/369
standard) while the second physical layer 216 may comprise
any physical layer that supports a high speed unidirectional
data transmission over a bandwidth centered at approxi-
mately 60 GHz. The first physical layer 212 may conform to
any wireless standard that utilizes a CSMA protocol in its
physical layer. The first physical layer 212 may conform to
IEEE 802.11 or IEEE 802.15, or ECMA-368/369, for
example. As shown in FIG. 2, the second physical layer 216
may be configured for transmission in only one direction as a
means for providing uninterrupted unidirectional data trans-
mission from one device to the other. However, the first physi-
cal layer 212 may be used for providing one or more bidirec-
tional control signals between the two devices. The
bidirectional control signals may carry device management
data such as configuration, timing, and/or control data. The
one or more control signals may facilitate authentication and
association of devices, assignment of a communication chan-
nel for transmitting high speed data between the two devices,
and may also facilitate antenna training and setup for the two
devices. The communication channel is implemented using
the second physical layer 216 provided in the two devices.
The second physical layer 216 may be used to carry the high
speed data that is transmitted unidirectionally from the first
device to the second device. The second physical layer 216
may transmit the high speed data using a frequency division
multiple access (FDMA) or a time division multiple access
(TDMA) protocol. In a representative embodiment, the high
speed data may be transmitted at rates of up to approximately
10 Gbps.

[0018] FIG. 3 is an operational flow diagram illustrating a
method by which high speed wireless data is transmitted
between two devices, in accordance with an embodiment of
the invention. At step 304, a first physical layer is used to
establish communication between a first device and a second
device. The first physical layer may conform to a CSMA
protocol. For example, the first physical layer may conform to
IEEE 802.11, 802.15, or ECMA-368/369. In a representative
embodiment, the first or second device may transmit a beacon
for communicating its presence and availability by using the
CSMA protocol. The first or second device may transmit one
or more control signals for managing the transmission of the
high speed wireless data. The beacon and/or one or more
control signals may be transmitted over a first bandwidth. The
first or second device may transmit the beacon omni-direc-
tionally. Next, at step 308, the first physical layer may be used
for authenticating and assigning a communication channel
between the first and second devices, for example. The com-
munication channel may be used by a second physical layer to
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transmit the high speed wireless data. Thereafter, at step 312,
each of the directional antennas associated with the first and
second devices is initialized and trained, in preparation for
positioning each directional antenna for optimal transmission
and reception of the high speed wireless data. At step 316, the
directional antennas are optimally positioned to provide
effective transmission of the high speed wireless data
between the first device and the second device. Next, at step
320, a high speed communication channel is properly estab-
lished using a second physical layer in the first and second
devices. The second physical layer may transmit the high
speed wireless data over a second bandwidth (that is distinct
from the first bandwidth). Finally, at step 324, the high speed
wireless data is transmitted between the first and the second
devices. The high speed wireless data may comprise any type
of data and may comprise multimedia, video, audio, and/or
voice data. In a representative embodiment, the high speed
wireless data is transmitted unidirectionally, for example,
from the first device to the second device. In a representative
embodiment, the transmitted power may range from +5 to
+10 dBM, the transmitter and/or receiver gain may range
from +10 to +30 dB, the RF bandwidth may be approximately
2 GHz, while the system noise figure may range from 8 to 20
dB.

[0019] While the invention has been described with refer-
ence to certain embodiments, it will be understood by those
skilled in the art that various changes may be made and
equivalents may be substituted without departing from the
scope of the invention. In addition, many modifications may
be made to adapt a particular situation or material to the
teachings of the invention without departing from its scope.
Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed, but that the invention
will include all embodiments falling within the scope of the
appended claims.

What is claimed is:

1. A method comprising:

communicating between a first wireless device and a sec-

ond wireless device to wirelessly transfer control signals
between the first wireless device and the second wireless
device over a first bandwidth, wherein the control sig-
nals include an antenna training signal to directionally
position an antenna of the first wireless device and an
antenna of the second wireless device to establish a
directional communication path between the two wire-
less devices; and

using the directional communication path to transfer high

speed data wirelessly from the first wireless device to the
second wireless device over a second bandwidth.

2. The method of claim 1, wherein the second bandwidth is
higher in frequency that the first bandwidth.

3. The method of claim 2, wherein the first bandwidth
utilizes a protocol that conforms with Ultrawideband Wime-
dia or an ECMA-368/369 standard.

4. The method of claim 2, wherein the second bandwidth is
centered approximately around 60 GHz.

5. The method of claim 2, wherein the second bandwidth is
in the range of approximately 59-66 GHz.

6. The method of claim 2, wherein the directional commu-
nication path is used to transmit video data.
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7. The method of claim 6, wherein the directional commu-
nication path that is used to transmit video data transmits the
video data to the second wireless device, which is a television
display.

8. The method of claim 6, wherein the directional commu-
nication path that is used to transmit video data transmits the
video data to the second wireless device, which is a video
player.

9. The method of claim 2, wherein the directional commu-
nication path is used to transmit multimedia data.

10. A method comprising:

communicating between a first wireless device and a sec-
ond wireless device to wirelessly transfer control signals
bidirectionally between the first wireless device and the
second wireless device over a first bandwidth, wherein
the control signals include an antenna training signal to
directionally position an antenna of the first wireless
device and an antenna of the second wireless device to
establish a directional communication high-speed chan-
nel between the two wireless devices; and

using the directional communication high-speed channel
to transfer high-speed data wirelessly from the first wire-
less device to the second wireless device over a second
bandwidth, in which the second bandwidth is higher in
frequency than the first bandwidth.

11. The method of claim 10, wherein the second bandwidth

is approximately around 60 GHz.

12. The method of claim 10, wherein the directional com-
munication high-speed channel is used to transmit video data.

13. The method of claim 12, wherein the second wireless
device is a television display.

14. The method of claim 12, wherein the second wireless
device is a video player.

15. The method of claim 10, wherein the directional com-
munication high-speed channel is used to transmit multime-
dia data.

16. An apparatus comprising:

a first physical layer of the apparatus to wirelessly transfer
control signals between the apparatus and another wire-
less device over a first bandwidth, wherein the control
signals to include an antenna training signal to direction-
ally position an antenna of the apparatus and an antenna
of the other wireless device to establish a directional
communication path between the apparatus and the
other wireless device; and

a second physical layer of the apparatus to transmit high-
speed data wirelessly to the other wireless device by use
of the directionally positioned antennas over the estab-
lished directional communication path, in which the
high-speed data is transmitted over a second bandwidth,
in which the second bandwidth is higher in frequency
than the first bandwidth.

17. The apparatus of claim 16, wherein the second band-

width is approximately around 60 GHz.

18. The apparatus of claim 16, wherein the directional
communication path is used to transmit video data.

19. The apparatus of claim 16, wherein the apparatus is a
computer.

20. The apparatus of claim 16, wherein the apparatus is a
video source for generating video to a video display.
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