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METHOD AND SYSTEM FOR ANTENNA
GEOMETRY FOR MULTIPLE ANTENNA
HANDSETS
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FIELD OF THE INVENTION

Certain embodiments of the invention relate to wireless
handsets. More specifically, certain embodiments of the
invention relate to a method and system for antenna geometry
for multiple antenna handsets.

BACKGROUND OF THE INVENTION

Mobile communication has changed the way people com-
municate and mobile phones have been transformed from a
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luxury item to an essential part of every day life. The use of
mobile phones is today dictated by social situations, rather
than hampered by location or technology. While voice con-
nections fulfill the basic need to communicate, and mobile
voice connections continue to filter even further into the fab-
ric of every day life, the mobile Internet is the next step in the
mobile communication revolution. The mobile Internet is
poised to become a common source of everyday information,
and easy, versatile mobile access to this data will be taken for
granted.

Third generation (3G) cellular networks, as well as digital
television terrestrial broadcasting (DTTB) networks, are
being deployed to fulfill subscriber needs. As these services
grow in popularity and usage, factors such as cost efficient
optimization of network capacity and quality of service
(QoS) will become even more essential to the service provid-
ers thanitis today. These factors may be achieved with careful
network planning and operation, improvements in transmis-
sion methods, and advances in receiver techniques. A very
important consideration will be transmission of signals and
reception of the signals at the mobile terminals.

In general, a high signal-to-noise ratio of the received
signals at the mobile terminal may reduce an error rate of the
received signals. However, transmitted signals are suscep-
tible to fading, especially since the mobile terminal may
change physical locations with respect to the transmitting
antenna. In this regard, as the mobile terminal moves with
respect to the transmitting antenna, the signal strengths of the
received signals may vary. This variation may be due to
factors such as, for example, multipath fading resulting from
reflections and/or “dead zones.” It is desirable to mitigate the
variation effects at the receiving mobile terminal.

Further 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

A system and/or method for a method and system for
antenna geometry for multiple antenna handsets, substan-
tially as shown in and/or described in connection with at least
one of the figures, as set forth more completely in the claims.

Various advantages, aspects and novel features of the
present invention, as well as details of an illustrated embodi-
ment thereof, will be more fully understood from the follow-
ing description and drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FIG. 1a is a block diagram illustrating various exemplary
wireless communication services that may be available to
mobile terminals, which may be utilized in connection with
an embodiment of the invention.

FIG. 15 is a block diagram of exemplary transmitter and
mobile terminal, which may be utilized in connection with an
embodiment of the invention.

FIG. 1¢ is a block diagram of an exemplary mobile terminal
shown in FIG. 15, which may be utilized in connection with
an embodiment of the invention.

FIG. 1d is a block diagram illustrating exemplary receive
processing circuitry that combines analog baseband signals,
in accordance with an embodiment of the invention.
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FIG. 1e is a block diagram illustrating exemplary receive
processing circuitry that keeps processed signals separate, in
accordance with an embodiment of the invention.

FIG. 1f'is a block diagram illustrating exemplary transmit
processing circuitry, in accordance with an embodiment of
the invention.

FIG. 2a is a diagram of an exemplary antenna for a mobile
terminal, in accordance with an embodiment of the invention.

FIG. 25 is a block diagram of an exemplary quad hybrid
shown in FIG. 2a, in accordance with an embodiment of the
invention.

FIG. 3 is a flow chart illustrating exemplary steps for
receiving signals with a patch antenna, in accordance with an
embodiment of the invention.

FIG. 4 is a flow chart illustrating exemplary steps for trans-
mitting signals with a patch antenna, in accordance with an
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Certain embodiments of the invention may be found in a
method and system for antenna geometry for multiple
antenna handsets. Aspects of the method may comprise
receiving RF signals via a patch antenna coupled to a signal
processing circuitry within a mobile terminal. The dimen-
sions of the patch antenna may be chosen so as to optimize the
patch antenna for receiving and/or transmitting information
bearing signals at certain frequencies. The signal processing
circuitry may process the RF signals, which may comprise at
least one of a plurality of polarizations. The patch antenna
may be a dual-polarized antenna, and may comprise a plural-
ity of ports. RF signals at a first of the plurality of ports may
be orthogonally polarized to RF signals at a second of the
plurality of ports. The patch antenna may be optimized to
simultaneously receive multiple RF bands. This may be
accomplished by optimizing one dimension of the patch
antenna for one RF band and optimizing another dimension
of'the patch antenna for another RF band. Each ofthe multiple
RF bands may be communicated via different ports to be
processed by, for example, antenna front ends and baseband
processors.

FIG. 1a is a block diagram illustrating various exemplary
wireless communication services that may be available to
mobile terminals, which may be utilized in connection with
an embodiment of the invention. Referring to FIG. 1a, there is
shown terrestrial broadcasting network 102, wireless service
provider network 104, a wireless LAN (WLAN) 106, an
Internet service provider (ISP) 108, public switched tele-
phone network 110, and mobile terminals (MTs) 116a and
1164. The terrestrial broadcasting network 102 may comprise
VHF/UHF broadcast antennas 102a and 10254, and a trans-
mitter (Tx) 102¢. The wireless service provider network 104
may comprise a plurality of cellular base stations 104a, 1045,
104c¢, and 1044, and a mobile switching center (MSC) 104e.
The WLAN 106 may comprise at least one wireless hub 106a.
The WLAN 106 may be accessed for Internet browsing and/
or voice communication. The ISP 108 may comprise at least
one Internet server 1084 that may communicate with other
Internet servers and/or Internet nodes of other ISPs and/or
entities that connect to the Internet.

The terrestrial broadcasting network 102 may comprise
suitable equipment that may be adapted to encode and/or
encrypt data for transmission via the transmitter 102¢. The
transmitter 102¢ in the terrestrial broadcasting network 102
may be adapted to utilize VHF/UHF broadcast channels to
communicate information to the mobile terminals 116a and
116b.
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The wireless service provider network 104 may be a cel-
Iular or personal communication service (PCS) provider. The
term cellular as utilized herein refers to both cellular and PCS
frequencies bands. Hence, usage of the term cellular may
comprise any band of frequencies that may be utilized for
cellular communication and/or any band of frequencies that
may be utilized for PCS communication. The wireless service
provider network 104 may utilize cellular or PCS access
technologies such as GSM, UMTS, CDMA, CDMA2000,
WCDMA, AMPS, N-AMPS, and/or TDMA. The cellular
network may be utilized to offer bi-directional services via
uplink and downlink communication channels. In this regard,
other bidirectional communication methodologies compris-
ing uplink and downlink capabilities, whether symmetric or
asymmetric, may be utilized.

The WLAN 106 may be, for example, an IEEE 802.11
based wireless network, and the wireless hub 106a may be
adapted to provide 802.11 based wireless communication. In
this case, the mobile terminals 116a, 1165 may be compliant
with the 802.11 based wireless network. The WLAN 106 may
provide access to the Internet via the ISP 108, for example.

In operation, if the mobile terminal (MT) 1164 is within an
operating range of the VHF/UHF broadcasting antenna 102a
and moves out of the latter’s operating range and into an
operating range of the VHF/UHF broadcasting antenna 1025,
then VHF/UHF broadcasting antenna 1025 may be adapted to
provide UHF/VHF broadcast services to the mobile terminal
116a. If the mobile terminal 1164 subsequently moves back
into the operating range of the VHF/UHF broadcasting
antenna 102q, then the broadcasting antenna 102¢ may be
adapted to provide VHF/UHF broadcasting service to the
mobile terminal 116a. In a similar manner, if the mobile
terminal (MT) 1165 is within an operating range of the VHF/
UHEF broadcasting antenna 10256 and moves out of the latter’s
operating range and into an operating range of the broadcast-
ing antenna 102a, then the VHF/UHF broadcasting antenna
102a may be adapted to provide VHF/UHF broadcasting
service to the mobile terminal 1165. If the mobile terminal
1165 subsequently moves back into the operating range of
broadcasting antenna 1024, then the VHF/UHF broadcasting
antenna 1025 may be adapted to provide VHF/UHF broadcast
services to the mobile terminal 1165.

The mobile terminals 116a and/or 1165 may be used to
access the wireless service provider network 104 to commu-
nicate with other users via voice and/or text messaging. The
wireless service provider network 104 may also allow users
of the mobile terminals 116a and/or 1165 to access the Inter-
net. The mobile terminals 1164 and 1165 may also be used to
access the WLAN 106. The WLAN 106 may be used to
communicate with others using voice over IP (VOIP) proto-
col, for example. The mobile terminals 116a and 1165 may
also, for example, access the Internet viathe WLAN 106. The
WLAN 106 may be coupled to the Internet via Internet serv-
ers, for example, the server 108a.

The public switched telephone network (PSTN) 110 may
be coupled to the MSC 104e. Accordingly, the MSC 104e
may be adapted to switch calls originating from within the
PSTN 110 to one or more mobile terminals serviced by the
wireless service provider 104. Similarly, the MSC 104e may
be adapted to switch calls originating from mobile terminals
serviced by the wireless service provider 104 to one or more
telephones serviced by the PSTN 110.

The mobile terminals (MTs) 1164 and 1165 may comprise
suitable logic, circuitry and/or code that may be adapted to
handle the processing of uplink and downlink cellular chan-
nels for various access technologies and broadcast UHF/VHF
technologies. In an exemplary embodiment of the invention,
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the mobile terminals 116a, 1165 may be adapted to utilize one
or more cellular access technologies such as GSM, GPRS,
EDGE, CDMA, WCDMA, and CDMA2000. The mobile
terminal may also be adapted to receive and process VHEF/
UHF broadcast signals in the VHF/UHF bands. For example,
a mobile terminal may be adapted to receive and process
DVB-H signals. A mobile terminal may also be adapted to
request information via a cellular service and in response,
receive corresponding information viaa VHF/UHF broadcast
service. A mobile terminal may be adapted to request infor-
mation from a service provider via a cellular service and in
response, receive corresponding information via a data ser-
vice, which may be provided via the cellular service. A
mobile terminal may also be adapted to request Internet infor-
mation from an Internet service provider.

FIG. 15 1s ablock diagram of an exemplary transmitter and
mobile terminal, which may be utilized in connection with an
embodiment of the invention. Referring to FIG. 15, there is
shown a base station 150, which may be, for example, the
transmit portion of the wireless service provider network 104,
and a mobile terminal 160, which may be, for example, the
mobile terminals 1164 and 11654. There is also shown corre-
sponding antennas 150a . . . 150m for the base station 150, and
the antennas 160q . . . 1607 for the mobile terminal 160.

In operation, the base station 150 may transmit signals via
at least one of the plurality of antennas 150q . . . 150m. The
signals may be received by the mobile terminal 160 via at
least one antenna. The mobile terminal 160 may demodulate
the received signals from the antennas. Although a plurality of
antennas 160q . . . 160z may be shown for the mobile terminal
160, the mobile terminal 160 may use only one antenna to
receive signals. The mobile terminal 160 may be adapted to
generate channel estimates from the received signals to feed
back to the base station 150 via an uplink channel. The base
station 150 may then use the channel estimates to control
signals to be transmitted from at least one of the plurality of
antennas 150a . . . 150m. The mobile terminal 160 may
transmit signals via the antennas 160a . . . 160n. The signals
transmitted by the base station 150 may be received by at least
one of the plurality of the antennas 150a . . . 150m.

FIG. 1c¢isablock diagram of an exemplary mobile terminal
shown in FIG. 15, which may be utilized in connection with
an embodiment of the invention. Referring to FIG. 1¢, the
mobile terminal 160 may comprise an antenna front end 162,
a baseband processor 164, a processor 166, and a system
memory 168. The antenna front end 162 may comprise suit-
able logic, circuitry, and/or code that may be adapted to
process received RF signals to a baseband signal. The antenna
front end 162 may also be adapted to process baseband sig-
nals to RF signals for transmission. Accordingly, the antenna
front end 162 may comprise separate RF paths for receiving
and transmitting. The antenna front end 162 may be coupled
to at least one external antenna for signal reception and/or
transmission.

Moreover, the antenna front end 162 may comprise other
functions, for example, filtering the received RF signal,
amplifying the received RF signal, and/or downconverting
the received RF signal to an analog baseband signal. The
antenna front end 162 may also convert the analog baseband
signal to a digital baseband signal. The antenna front end 162
may also perform various functions for transmission. For
example, the antenna front end 162 may convert a digital
signal from the baseband processor 164 to an analog base-
band signal. The antenna front end 162 may upconvert the
analog baseband signal to an RF signal, filter the RF signal,
and amplify the RF signal, for example.
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The baseband processor 164 may comprise suitable logic,
circuitry, and/or code that may be adapted to process base-
band signals from the antenna front end 162 and/or provide
digital baseband signals to the antenna front end 162 for
transmission. The processor 166 may comprise suitable logic,
circuitry, and/or code that may be adapted to control the
operations of the antenna front end 162 and/or the baseband
processor 164. For example, the processor 166 may be uti-
lized to update and/or modify programmable parameters and/
or values in a plurality of components, devices, and/or pro-
cessing elements in the antenna front end 162 and/or the
baseband processor 164. Control and/or data information
may be transferred from at least one controller and/or proces-
sor external to the receiver block 160 to the processor 166.
Similarly, the processor 166 may transfer control and/or data
information to at least one controller and/or processor exter-
nal to the receiver block 160.

The processor 166 may utilize the received control and/or
data information to determine a mode of operation for the
antenna front end 162. For example, the processor 166 may
select a specific frequency for a local oscillator, or a specific
gain for a variable gain amplifier. Moreover, the specific
frequency selected and/or parameters needed to calculate the
specific frequency, and/or the specific gain value and/or the
parameters needed to calculate the specific gain, may be
stored in the system memory 168 via the controller/processor
166. This information stored in system memory 168 may be
transferred to the antenna front end 162 from the system
memory 168 via the controller/processor 166. The system
memory 168 may comprise suitable logic, circuitry, and/or
code that may be adapted to store a plurality of control and/or
data information, including parameters needed to calculate
frequencies and/or gain, and/or the frequency value and/or
gain value.

Accordingly, the antenna front end 162 may comprise cir-
cuitry that receives RF signals from, for example, at least one
of the antennas 160q . . . 1607, and circuitry that communi-
cates RF signals to at least one of the antennas 160a . . . 160z
for transmission. At least one of the antennas 160a . . . 160n
may receive the RF signals transmitted by the antennas
102a . . . 102m. The antenna front end 162 may filter the
received RF signals, amplify the RF signals, and/or downcon-
vert the RF signals to an analog baseband signal. The antenna
front end 162 may also convert the analog baseband signal to
a digital baseband signal. The digital baseband signal may be
communicated to the baseband processor 164. The baseband
processor 164 may process the digital baseband signal to
extract information that may have been transmitted. The
extracted information may be communicated to the processor
166, which may store the information in the system memory
168.

For transmission, the antenna front end 162 may convert
digital signals from the baseband processor 164 to an analog
signal and upconvert the analog signal to a higher RF fre-
quency. The RF frequency may be filtered and amplified, and
the amplified RF signal may be communicated to at least one
of the antennas 160q . . . 160x for transmission.

FIG. 1d is a block diagram illustrating exemplary receive
processing circuitry that combines analog baseband signals,
in accordance with an embodiment of the invention. Refer-
ring to FIG. 14, there is shown an antenna front end 162 and
a baseband processor 164. The antenna front end 162 may
comprise bandpass filters 170, amplifiers 172, mixers 174, a
low pass filter 176, and an analog-to-digital converter (A/D)
178.

The antennas 160a and 160~ may receive signals S1 and
S2, which may be communicated to inputs of the bandpass


















