
Express Mail Label No. EV749500332US [0001] METHOD AND
APPARATUS TO TRANSMIT AND RECEIVE DATAIN A WIRELESS
COMMUNICATION SYSTEM HAVING SMARTANTENNAS [0002] FIELD
OF INVENTION [0003] This invention relates tothe
transmission and reception of data in a wireless
communication system. In particular, the present
invention relates to a method and apparatus totransmit
and receive data in a wireless communication system
having smart antennas. [0004] BACKGROUND [0005] In an
access point (AP)-based wireless local area network
(WLAN), multiple stations (STAs)may be associated with
a given AP at any given time. If the multiple-access
scheme is Carrier Sense Multiple Access /
CollisionAvoidance (CSMA/CA) such as in 802.11 WLANs,
any STAmay transmit a data packet (also called
"frame") to its associated AP at any given time.
Typically, the AP determines which of its associated
STAs has transmitted a packet after the packet has
been completely received and decoded, based on the
source address contained in the medium access control
(MAC) header of the packet. In order to make this
determination, the AP generally needs to have received
the whole packet, because the error detection bits
covering both the MAC header and the MAC payload are
usually received at the end of the packet
transmission. [0006] An AP may also be equipped with a
smart antenna in order to improve the signal-to-noise
ratio (and hence the throughput and/or coverage) of
AP-to-STAtransmissions as well as
STA-to-APtransmissions. The term "smart 



antenna" in this context may refer to a set of N
antennas that have different radiation patterns, such
as by pointing in different directions, or a smart
antenna may include an omni-directional antenna, which
is capable of transmitting beams in a plurality of
separate directions. [0007] Ordinarily, the
transmitter or receiver of a node (AP or
STA)selectsthe most appropriate antenna, or beam, for
communicating with its counterpart. The most
appropriate beam is typically the one that results in
the highest signalto- noise-plus-interference ratio
(SINR) at the receiving node in the case of dedicated
connections, where a node is transmitting a data
packet to another specific node. [0008] Additionally,
Mesh Points (MPs), which are similar to STAs in a mesh
architecture, may also be equipped with smart antennas
in order t o improve the signal-to-noise ratio of
received signals or for other purposes such as
interference reduction. [0009] In the case where more
than one STAis associated with an AP, the
multiple-access scheme in 802.11 may render difficult
the selection of the most appropriate beam for the
reception of packets at the AP. This is because STAs
may be located in any direction relative to the AP. As
a result, the most appropriate beam may not be the
same for different STAs. Since the identity of the STA
is not known before completion of the reception of the
packet, the AP cannot use this information to decide
which antenna or beam to select for the reception of
the packet. The same problem exists for MPs in a mesh
architecture when an MP can be linked to more than one
other MP. [0010] To address this difficulty, several
alternatives may be employed. However, there are
drawbacks to each alternative. For example, the AP
could 



restrict itself tothe use of an omni-directional beam
for all packet receptions, but it would then lose the
potential gain from the use of a smart antenna. [0011]
Alternatively, the AP could use the signals from
multiple beams simultaneously and combine them or
select the best among them. The drawback to this
solution, however, is that it increases the complexity
of the receiver, because the signal from multiple
beams must be demodulated. [0012] In another
alternative, the AP could, just after the start of
packet reception, switch among all its available beams
in a successive manner, pick the beam that resulted in
the best signal quality, and switch to this beam for
the remaining duration of the packet reception. This
approach has the drawback that the AP risks
incorrectly receiving some bits while it is cycling
through the leastsuitable beams for a particular
packet, resulting in the loss of the packet. [0013]
Another alternative is that the AP could try decoding
the medium access control (MAC) address of the sender
(contained in the MAC header of the packet) using an
omni-directional antenna, and then use the most
appropriate beam for the particular STA identified in
this way for the remaining of the packet. The problem
with this approach is that the MACheader is
transmitted at the same rate as the remaining portion
of the packet. If the omni-directional antenna does
not offer sufficient gain for adequate signal quality
for the MAC payload, it is unlikely that the MAC
header would be decoded correctly. In the opposite
case, there would be no need for the use of a smart
antenna in the first place. [0014] In yet another
alternative, the STAs could be constrained to send
every packet using Request-to-Send/Clear-to-Send
(RTS/CTS) procedure. This would allow the AP to
identify the sending STA before the arrival of the
data 



packet. However, this is at the cost of a significant
throughput penalty due tothe overhead of the RTS and
CTS packets, which has the effect of potentially
nullifying the purpose of using smart antennas. [0015]
The AP could poll STAs using different beams in
succession. However, it is inconvenient to attempt to
predict the time to spend on each beam in a system
with bursty traffic such as that in a wireless LAN,
and it is also difficult toprevent STAsfrom responding
to a poll sent using a beam that is suboptimal, but
recognizable, for them. This is due tothe necessary
overlap between antenna patterns and the
irregularities of the radio environment, such as
shadowing. [0016] Another alternative could be to add
an identifier to the Physical Layer Convergence
Protocol (PLCP) header to allow the AP to determine
which beam it should use for the reception of the MAC
frame. This identifier could correspond to a beam
identifier or to a station identifier. Although this
solution may have the least overhead, it involves
changes in the lower layers of the WLAN protocol,
which may not be acceptable in some scenarios. [0017]
Another problem associated with some of the solutions
above is thatthey rely on the assumption that if the
AP is able toidentify from which STAthe frame
originates, the AP will automatically know what beam
it should use when receiving packets from this STA.
This may only be true if the AP performed a beam
scanning procedure prior to the transmission and
reception of frames. In fact, even in the case where
an AP has already performed such a beam scanning
procedure, the AP might not be able to determine which
beam will maximize the reception of packets from the
desired STA since each STA can move and the RF
environment may vary. 



[0018] It should be noted that all of the above
problems are present in a mesh network when an MP is
equipped with smart antennas. Like an AP, an MP can
receive packets from a multitude of WLAN nodes, such
as neighboring MPs. Thus, in a mesh system using an
access mechanism similar to the contention-based mode
used in typical 802.11 systems, an MP equipped with
smart antennas has no means for knowing which MP will
send the next packet prior to the packet being sent.
Accordingly, this is an obstacle to the use of the
smart antenna capabilities of the MP when receiving
packets. [0019] It would therefore be desirable if a
method and apparatus existed that overcomes the
drawbacks of prior art wireless systems. [0020]
SUMMARY [0021] In a wireless communication system
having smart antennas and comprising a plurality of
wireless transmit/receive units (WTRUs), a method and
apparatus for transmitting and receiving data
comprises a first WTRU transmitting a request for
antenna (RFA) frame to a second WTRU. The second
WTRUreceives the RFAframe and determines a preferred
antenna to receive a dataframe transmission. The first
WTRU then transmits the dataframe on the preferred
antenna. [0022] BRIEF DESCRIPTION OF THE DRAWINGS
[0023] The foregoing summary, as well as the following
detailed description of the preferred embodiments of
the present invention will be better understoodwhen
read with reference to the appended drawings, wherein:
[0024] Figure 1 shows a wireless communication system
configured in accordance with the present invention;
[0025] Figure 2 shows a block diagram of a pair of
WTRUs configured to 



perform a method for the transmission and reception of
data using smart antennas in the wireless
communication system of Figure 1, in accordance with
the present invention; [0026] Figure 3 is a Request
for Antenna (RFA) frame in accordance with the present
invention; and [0027] Figures 4A and 4B show a flow
diagram of a method of transmitting and receiving data
in the wireless communication system of Figure 1, in
accordance with the present invention. [0028] DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [0029]
Hereafter, the terminology "wireless transmit/receive
unit" or "WTRU" includes, but is not limited to, a
station (STA), user equipment (UE), mobile station,
fixed or mobile subscriber unit, pager, access point
(AP), base station, Node-B, site controller, mesh
point (MP), or any other type of device capable of
operating in a wireless environment. [0030] Figure 1
shows a wireless communication system 100 configured
in accordance with the present invention. The wireless
communication system 100 includes a plurality of WTRUs
110, capable of wireless communication with one
another. The WTRUs 110 may be MPs, APs, STAs, or any
combination thereof. [0031] Figure 2 shows a block
diagram of a pair of WTRUs 110 (designated 110' and
110") configured toperform a method for the
transmission and reception of data using smart
antennas in the wireless communication system 100, in
accordance with the present invention. For purposes of
example, the WTRU 110' may be a STAWTRU, while the
WTRU 110" may be an AP WTRU. Additionally, 



such as in a mesh network, both WTRUs 110 may be MPs.
[0032] In addition to the components in a typical
WTRU, the WTRU 110'includes a processor 115 configured
totransmit and receive data packets utilizing a smart
antenna, a receiver 116 in communication with the
processor 115, a transmitter 117 in communication with
the processor 115, and an antenna 118 in communication
with both the receiver 116 and the transmitter 117.
The antenna 118 may be a plurality of multiple
directional antennas, a plurality of antenna elements
forming a phased array antenna, or a single antenna
capable of omni directional transmission. [0033]
Likewise, in addition to the components in a typical
WTRU, the WTRU 110" includes a processor 125
configured to transmit and receive data packets
utilizing a smart antenna, a receiver 126 in
communication with the processor 125, a transmitter
127 in communication with the processor 125, and an
antenna 128 in communication with both the receiver
126 and the transmitter 127. The antenna 128 may be a
plurality of multiple directional antennas, a
plurality of antenna elements forming a phased array
antenna, or a single antenna capable of
omni-directional transmission. [0034] Figure 3 is a
Request for Antenna (RFA) frame 300 in accordance with
the present invention. The RFA frame 300 includes a
Frame Control field 310, a Duration field 320, a
Receiver Address (RA) field 330, a Transmitter Address
(TA) field 340, a Request Antenna ID field 350, a
Transmission (TX) length field 360, a Data Rate field
370, and a Frame Checksequence (FCS) field 380. The
RFA frame 300 may be either a control frame or a
management frame. [0035] The Frame Control field 310,
the RA field 330, the TAfield 340, and FCS field 380
are found in typical medium access control (MAC)
frames. 



Generally, the Frame Control field 310, which
generally identifies the data type, the RA field 330
contains the address of the receiver device, the TA
field 340 contains the address of the transmitter
device, and the FCS field 380 typically contains
transmission error information. The Duration field 320
allows a WTRU to perform an update of a network
allocation vector (NAV), to account for the amount of
time that each STA requires to transmit its frame.
[0036] The TX length field 360 allows a WTRU 110 to
communicate to another WTRU 110, such as a
STAcommunicating to an AP, how long the WTRU110
estimates it will be transmitting in the medium. That
is, the TXlength field 360 includes data describing
the transmission time requirement for all packets,
including packet fragments that the WTRU 110 will be
transmitting during the time it accesses the
transmission medium. Accordingly, the information
contained in this field may differ from that in the
duration field 320. For example, in the case of a
fragmented transmission where a WTRU 110 has three
fragments totransmit, the duration field 320 may
indicate the duration for which the WTRU 110 will be
accessing the medium after the ACKfollowing the second
fragment. However, the TXlength field 360 would
conveythe estimated duration that the WTRU 110 will be
accessing the medium for transmission until the end of
the ACK of the last fragment. Because the transmission
times for all fragments are additive and summed in the
TX length field 360, this example is applicable for
the transmission of multiple packets by an 802. lie
enabled WTRU within a Transmission Opportunity (TXOP).
This information could also be used by an AP for
scheduling purposes, although it should not be used by
the AP to update the NAVof the AP. [0037] The data
rate field 370 allows a WTRU110 tocommunicate the data



rate it used when estimating the duration conveyed in
the TX length field 360. [0038] The request antenna ID
field 350 is utilized by the WTRU 110 to convey t o
another WTRU which beam or antenna the WTRU 110
perceives will offer the best transmission and
reception performance in the AP. Accordingly, a STA
WTRU could indicate to an AP WTRU which antenna or
beam will maximize the performance of the radio link.
The request antenna ID field 350 may include data
indicating to another WTRU that the WTRU 110 does not
require a specific beam, antenna or pattern for
transmission. [0039] Figures 4A and 4B show a flow
diagram of a method of transmitting and receiving data
400 by the WTRUs H O1 and 110" in the wireless
communication system 100, in accordance with the
present invention. The WTRUs 110' and 110" may also
referred to as the first WTRUand secondWTRU,
respectively. [0040] Once the first WTRU 110' accesses
the wireless communicationsystem 100, it determines
whether the second WTRU 110" is equipped with smart
antennas (step 410). The first WTRU 110' may
accomplish this in a variety of ways. For example, the
first WTRU 110' may obtain the information during the
association period or by queries, beacons, probe
responses, or other signals sent to, and received
from, the second WTRU 110". [0041] If the secondWTRU
110" does not have smart antenna capabilities (step
420), then the first WTRU 110' transmits its data in a
dataframe to the second WTRU 110" without regard to
using smart antennas (step 480). [0042] If the second
WTRU 110" has smart antenna capability (step 420),
then the first WTRU 110' determines whether or not the
use of smart antennas would improve transmission
performance (step 430). For example, the first 



WTRU 110' may receive data packets from the second
WTRU 110", along with beacons containing specific
antenna IDs. In this case, the first WTRU 110' may
analyze the power at which the packets were received
and associate that power to the antenna IDfrom which
they were transmitted. From this analysis, the first
WTRU 110' can determine whether or not packets sent
from any particular antenna would yield a better
performance than those transmitted from any other
antenna. For example, if the packets transmitted from
a particular antenna yield better performance than
other antennas, then the use of smart antennas would
be worthwhile. Likewise, the signal to noise ratios,
signal tointerference ratios and error rates can be
compared between antennas. If no particular antenna
yields better performance than any other, the use of
smart antennas might not be worthwhile. [0043] If the
use of smart antennas would not improve performance in
step 430, then the first WTRU 110' transmits its data
in a dataframe to the second WTRU 110" without regard
tousing smart antennas (step 480). The first WTRU 110'
may also populate the Request Antenna IDfield 350 with
a value toindicate to the secondWTRU 110" that the
first WTRU 110' does not require any specific beam,
pattern or antenna be used for transmission and
reception. The first WTRU 110' also populates the
TAfield 340 with its own identifier (which may be its
MAC address), the RA field 330 with the identifier of
the second WTRU 110"(which may be the MAC address of
the second WTRU 110"), and the duration field 320 with
the expected transmission time. [0044] If the first
WTRU 110' determines that the use of smart antennas
will improve performance (step 430), but does not know
which antenna beam will maximize performance (step
440), then the first WTRU 110' populates the 



Request Antenna IDfield 350 with a NULL reserved field
value t oindicate tothe secondWTRU 110" that the first
WTRU 110' is not aware of which antenna beam will
maximize performance, and transmits the RFA frame 300
to the second WTRU 110" (step 450). [0045] If the
first WTRU H O1determines that the use of smart
antennas will improve performance (step 430), and does
know which antenna beam will maximize performance
(step 440), then the first WTRU 110' populates the TA
field 340 with its own identifier (which may be its
MAC address), the RA field 330 with the identifier of
the secondWTRU 110" (which may be the MAC address of
the second WTRU 110"), the Request Antenna ID field
350 with the preferred antenna beam for transmission,
and the duration field 320 with the expected
transmission time taking into account the transmission
of the RFA frame 300, dataframe, ACKs, and inter-frame
spaces. The first WTRU 110' then transmits the RFA
frame 300 to the second WTRU 110" (step 460). [0046]
The second WTRU 110" receives the RFA frame 300 from
the first WTRU H O1. The second WTRU 110" determines
from the RA field 330 that it is the intended
receiver, that the first WTRU 110' transmitted the RFA
frame 300 by its identifier in the TAfield 340, and
determines from the Request Antenna ID field 350 what
antenna beam, if any, the first WTRU 110' prefers to
use for transmission. The second WTRU 110" then
determines a preferred antenna beam upon which to
receive the data transmission from the first WTRU
110', configures its antenna 128 for reception
accordingly, and updates its NAV in accordance with
the value in the duration field 320 of the RFA frame
300 (step 470). 



[0047] One way the secondWTRU110" may determine a
preferred antenna beam is from a previous
beam-scanning procedure performed. This may
beparticularly useful if the Request Antenna IDfield
350 is populated with a NULL value or a value
indicated no preferred antenna beam. [0048]
Alternatively, the second WTRU 110" may decide to
utilize the antenna beam requested by the first WTRU
110' in the Request Antenna ID field 350 of the RFA
frame 300. For example, the secondWTRU 110" may
utilize the antenna beam requested by the first WTRU
110' because the first WTRU 110' may be in a better
position to determine which antenna beam will maximize
performance, such as when the first WTRU 110' has been
in motion or has not sent any packets for a
significant amount of time. [0049] In step 490, the
first WTRU 110' waits a short interframe space and
then transmits its data. [0050] By allowing the second
WTRU 110" to know which WTRU is transmitting data
prior to the actual data transmission, the wireless
communication system 100 takes advantage of utilizing
the smart antenna of the secondWTRU 110" without any
modification t othe Physical Layer Convergence
Procedure (PLCP), or any other layers. The utilization
of RTS/CTShandshaking is also bypassed. [0051] The
features of the above embodiments may be implemented
in a variety of manners, such as in an application
running on a WTRU. For example, the processors 115 and
125 of the first WTRU 110' and the second WTRU 110"
respectively, may be configured to perform any of the
steps described in method 400 and transmit frames and
data using their respective transmitters, receivers
and antennas. The features may also be incorporated
into an integrated circuit 



(IC) or be configured in a circuit comprising a
multitude of interconnecting components. [0052] The
above embodiments are applicable to radio resource
management (RRM) and radio resource control (RRC), at
the data link layer and may also be implemented as
software or in a MAC chipset. [0053] Although the
features and elements of the present invention are
described in the preferred embodiments in particular
combinations, each feature or element can be used
alone (without the other features and elements of
thepreferred embodiments) or in various combinations
with or without other features and elements of the
present invention. [0054] Embodiments 1. In a wireless
communication system having smart antennas and
comprising a plurality of wireless transmit/receive
units (WTRUs), a method for transmitting and receiving
data. 2. The method of embodiment 1, further
comprising a first WTRU transmitting a request for
antenna (RFA) frame to a second WTRU. 3. A method as
in any preceding embodiment, further comprising a
second WTRUreceiving an RFA frame. 4. A method as in
any preceding embodiment, further comprising a second
WTRU determining a preferred antenna to receive a
dataframe transmission. 5. A method as in any
preceding embodiment, further comprising a first
WTRUtransmitting a dataframe on a preferred antenna.
6. A method as in any preceding embodiment, further
comprising a first WTRU transmitting a query signal to
a second WTRU. 



7. Amethod as in any preceding embodiment wherein a
query signal includes an inquiry as to smart antenna
capability of a second WTRU. 8. A method as in any
preceding embodiment wherein an RFA frame includes any
of a frame control field, a receiver address field, a
transmitter address field, a request antenna ID field,
a transmit length field, a data rate field, and a
frame checksequence field.9. A method as in any
preceding embodiment, further comprising a first WTRU
populating a receiver address field with an identifier
to identify a second WTRU. 10. A method as in any
preceding embodiment, further comprising a first
WTRUpopulating a transmitter address field with an
identifier to identify the first WTRU. 11. A method as
in any preceding embodiment, further comprising a
first WTRU populating a request antenna ID field with
a preferred antenna identifier. 12. A method as in any
preceding embodiment, further comprising a first WTRU
populating a duration field with a value accounting
for the transmission of an RFA frame, a dataframe,
acknowledgements (ACKs), and short interframe spaces.
13. A method as in any preceding embodiment wherein a
value of an antenna request ID field is a NULL value
or no preferred antenna value. 14. Amethod as in any
preceding embodiment wherein a secondWTRU selects a
preferred antenna based upon a preferred antenna in a
request antenna ID field of an RFA frame. 15. A method
as in any preceding embodiment, further comprising a 



first WTRUwaiting a short interframe space prior
totransmitting a dataframe. 16. A method as in any
preceding embodiment, further comprising a second WTRU
configuring its antenna to receive a dataframe.17.
Amethod as in any preceding embodiment wherein an
antenna is a phased array antenna. 18. A method as in
any preceding embodiment wherein an antenna includes a
plurality of directional antennas. 19. A method as in
any preceding embodiment wherein selecting a preferred
antenna includes selecting a preferred antenna beams.
20. A method as in any preceding embodiment, further
comprising a second WTRU updating a network allocation
vector (NAV). 21. Amethod as in any preceding
embodiment wherein an RFAframe is implemented as a
control frame. 22. Amethod as in any preceding
embodiment wherein an RFAframe is implemented as a
management frame. 23. In a wireless communication
system comprising a plurality of wireless
transmit/receive units (WTRUs), a method for
transmitting and receiving data, the method comprising
determining if a receiverWTRUpossesses smart antenna
capability. 24. The method of embodiment 23, further
comprising transmitting a dataframe based on a
determination of a receiver possessing smart antenna
capability. 25. A method as in any of embodiments
23-24 wherein transmitting a dataframe based on a
determination of receiver possessing smart antenna
capability further comprises transmitting the
dataframe without regard tosmart 



antennas if the receiver WTRU does not possess smart
antenna capability.26. In a wireless communication
system comprising a plurality of wireless
transmit/receive units (WTRUs), a method for
transmitting and receiving data, the method comprising
determining an improvement in transmission performance
by the use of smart antennas. 27. The method of
embodiment 26, further comprising transmitting a
dataframe based on a determination of an improvement
in transmission performance. 28. A method as in any of
embodiments 26-27 wherein transmitting a dataframe
based on a determination of an improvement in
transmission performance further comprises
transmitting a dataframe without regard to smart
antennas if the use of smart antennas does not provide
a performance improvement. 29. A WTRU configured to
perform a method as in any preceding embodiment. 30. A
mesh point (MP) configured to perform a method as in
any of embodiments 1-28. 31. A wireless
transmit/receive unit (WTRU) configured to perform a
method for transmitting and receiving data in a
wireless communication system having smart antennas
and comprising a plurality of WTRUs. 32. The WTRUof
embodiment 31, further comprising a receiver. 33. A
WTRU as in any of embodiments 31-32, further
comprising a transmitter.34. A WTRU as in any of
embodiments 31-33, further comprising a processor
operatively coupled to a receiver and a transmitter.
35. A WTRU as in any of embodiments 31-34 wherein a
processor is 



configured to control a transmitter to transmit a
request for antenna (RFA) frame. 36. A WTRU as in any
of embodiments 31-35 wherein a processor is configured
to receive an RFAframe from a receiver. 37. A WTRU as
in any of embodiments 31-36 wherein a processor is
configured to determine a preferred antenna toreceive
a dataframe transmission. 38. A WTRU as in any of
embodiments 31-37 wherein a processor is configured to
control a transmitter to transmit a dataframe on a
preferred antenna. 39. A WTRU as in any of embodiments
31-38 wherein a processor is configured to transmit a
query signal to another WTRU. 40. A WTRU as in any of
embodiments 31-39 wherein a processor is configured
totransmit a query signal to a WTRUthat includes an
inquiry as to a smart antenna capability of a WTRU.
41. A WTRU as in any of embodiments 31-40 wherein a
processor is configured to populate any of a frame
control field, a duration field, a receiver address
field, a transmitter address field, a request antenna
IDfield, a transmit length field, a data rate field,
and a frame checksequence field of an RFAframe. 42. A
WTRU as in any of embodiments 31-41 wherein a
processor is configured topopulate a request antenna
identifier for transmitting a dataframe.43. A WTRU as
in any of embodiments 31-42, further comprising an
antenna in operative communication with a receiver and
a transmitter. 44. A WTRU as in any of embodiments
31-43 wherein an antenna is a phased array antenna.
45. A WTRU as in any of embodiments 31-44 wherein an
antenna 



includes a plurality of directional antennas. 46. A
WTRU as in any of embodiments 31-45 wherein a
processor is configured to configure an antenna to
receive a dataframe. 47. A WTRU as in any of
embodiments 31-46 wherein a processor is configured to
update a network allocation vector (NAV). 48. Amesh
point (MP) configured toperform a method for
transmitting and receiving data in a wireless
communication system having smart antennas and
comprising a plurality of MPs. 49. The MP of
embodiment 48, further comprising a receiver. 50. An
MP as in any of embodiments 48-49, further comprising
a transmitter. 51. An MP as in any of embodiments
48-50, further comprising a processor operatively
coupled to a receiver and a transmitter. 52. An MP as
in any of embodiments 48-51 wherein a processor is
configured to control a transmitter to transmit a
request for antenna (RFA) frame.53. An MP as in any of
embodiments 48-52 wherein a processor is configured to
receive an RFAframe from a receiver. 54. An MP as in
any of embodiments 48-53 wherein a processor is
configured to determine a preferred antenna toreceive
a dataframe transmission. 55. An MP as in any of
embodiments 48-54 wherein a processor is configured to
control a transmitter to transmit a dataframe on a
preferred antenna. 56. An MP as in any of embodiments
48-55 wherein a processor is configured to transmit a
query signal to another WTRU. 



57. An MP as in any of embodiments 48-56 wherein a
processor is configured totransmit a query signal to a
WTRUthat includes an inquiry as to a smart antenna
capability of a WTRU. 58. An MP as in any of
embodiments 48-57 wherein a processor is configured to
populate any of a frame control field, a duration
field, a receiver address field, a transmitter address
field, a request antenna IDfield, a transmit length
field, a data rate field, and a frame checksequence
field of an RFAframe. 59. An MP as in any of
embodiments 48-58 wherein a processor is configured
topopulate a request antenna identifier for
transmitting a dataframe. 60. An MP as in any of
embodiments 48-59, further comprising an antenna in
operative communication with a receiver and a
transmitter. 61. An MP as in any of embodiments 48-60
wherein an antenna is a phased array antenna.62. A
WTRU as in any of embodiments 48-61 wherein an antenna
includes a plurality of directional antennas. 63. An
MP as in any of embodiments 48-62 wherein a processor
is configured to configure an antenna to receive a
dataframe. 64. An MP as in any of embodiments 48-63
wherein a processor is configured to update a network
allocation vector (NAV).CLAIMS What is claimed is: 1.
In a wireless communication system having smart
antennas and comprising a plurality of wireless
transmit/receive units (WTRUs), a method for
transmitting and receiving data, the method
comprising: a first WTRUtransmitting a request for
antenna (RFA) frame to a second WTRU; 



the second WTRU receiving the RPAframe; the second
WTRU determining a preferred antenna to receive a
dataframe transmission; and the first WTRU
transmitting the dataframe on the preferred antenna.
2. The method of claim 1, further comprising the first
WTRU transmitting a query signal to the second WTRU,
wherein the query signal includes an inquiry as to the
smart antenna capability of the second WTRU. 3. The
method of claim 1 wherein the RFA frame includes a
frame control field, a duration field, a receiver
address field, a transmitter address field, a request
antenna IDfield, a transmit length field, a data rate
field, and a frame checksequence field. 4. The method
of claim 3, further comprising the first WTRU
populating the receiver address field with an
identifier to identify the second WTRU, the
transmitter address field with an identifier to
identify the first WTRU, and the request antenna ID
field with a preferred antenna identifier. 5. The
method of claim 4, further comprising the first WTRU
populating the duration field with a value accounting
for the transmission of the RFA frame, the dataframe,
acknowledgements (ACKs), and short interframe
spaces.6. The method of claim 4 wherein the value of
the antenna request ID field is a NULL value or no
preferred antenna value. 7. The method of claim 4
wherein the second WTRU selects the preferred antenna
based upon the preferred antenna in the request
antenna ID field of the RFA frame. 



8. The method of claim 1, further comprising the first
WTRUwaiting a short interframe space prior to
transmitting the dataframe. 9. The method of claim 1,
further comprising the second WTRU configuring its
antenna to receive the dataframe. 10. The method of
claim. 9 wherein the antenna is a phased array
antenna. 11. The method of claim 9 wherein the antenna
includes a plurality of directional antennas. 12. The
method of claim 1 wherein selecting the preferred
antenna includes selecting a preferred antenna beam.
13. The method of claim 1, further comprising the
second WTRU updating a network allocation vector
(NAV). 14. The method of claim 1wherein the RFAframe
is implemented as a control frame. 15. The method of
claim 1wherein the RFAframe is implemented as a
management frame.16. In a wireless communication
system comprising a plurality of wireless
transmit/receive units (WTRUs), a method for
transmitting and receiving data, the method
comprising: determining if a receiverWTRUpossesses
smart antenna capability; and transmitting a dataframe
based on the determination of a receiver possessing
smart antenna capability. 17. The method of claim 16
wherein the step of transmitting a dataframe based on
the determination of a receiver possessing smart
antenna 



capability further comprises transmitting the
dataframe without regard tosmart antennas if the
receiver WTRU does not possess smart antenna
capability. 18. In a wireless communication system
having smart antennas and comprising a plurality of
wireless transmit/receive units (WTRUs), a method for
transmitting and receiving data, the method
comprising: determining an improvement in transmission
performance by the use of smart antennas; and
transmitting a dataframe based on the determination of
an improvement in transmission performance. 19. The
method of claim 18 wherein the step of transmitting a
dataframe based on the determination of an improvement
in transmission performance further comprises
transmitting the dataframe without regard to smart
antennas if the use of smart antennas does not provide
a performance improvement. 20. In a wireless
communication system having smart antennas and
comprising a plurality of wireless transmit/receive
units (WTRUs) configured to perform a method for
transmitting and receiving data, each WTRUcomprising:a
receiver; a transmitter; and a processor, operatively
coupled tothe receiver and the transmitter, wherein
the processor is configured to control the transmitter
to transmit a request for antenna (RFA) frame, receive
an RFA frame from the receiver, determine a preferred
antenna to receive a dataframe transmission, and
control the transmitter to transmit the dataframe on
the preferred antenna. 21. The WTRUof claim 20 wherein
the processor is further configured 



to transmit a query signal to another WTRU, wherein
the query signal includes an inquiry as to the smart
antenna capability of the other WTRU. 22. The WTRU of
claim 20 wherein the processor is further configured t
o populate a frame control field, a duration field, a
receiver address field, a transmitter address field, a
request antenna ID field, a transmit length field, a
data rate field, and a frame checksequence field of
the RFAframe. 23. The WTRU of claim 22 wherein the
processor is configured to populate the request
antenna ID field with a preferred antenna identifier
for transmitting the dataframe. 24. The WTRUof claim
20 further comprising an antenna in operative
communication with the receiver and the transmitter.
25. The WTRU of claim 24 wherein the antenna is a
phased array antenna. 26. The WTRUof claim 24 wherein
the antenna includes a plurality of directional
antennas.27. The WTRUof claim 24 wherein the processor
is further configured to configure the antenna to
receive the dataframe. 28. The WTRU of claim 20
wherein the processor is further configured to update
a network allocation vector (NAV). 29. In a wireless
communication system having smart antennas and
comprising a plurality of mesh points (MPs) configured
to perform a method for transmitting and receiving
data, each MP comprising: a receiver; a transmitter;
and a processor, operatively coupled tothe receiver
and the transmitter, 



wherein the processor is configured to control the
transmitter to transmit a request for antenna (RFA)
frame, receive an RFA frame from the receiver,
determine a preferred antenna to receive a dataframe
transmission, and control the transmitter to transmit
the dataframe on the preferred antenna. 30. The MP of
claim 29 wherein the processor is further configured
to transmit a query signal to another MP, wherein the
query signal includes an inquiry as to the smart
antenna capability of the other MP. 31. The MP of
claim 29 wherein the processor is further configured
to populate a frame control field, a duration field, a
receiver address field, a transmitter address field, a
request antenna ID field, a transmit length field, a
data rate field, and a frame checksequence field of
the RFAframe. 32. The MP of claim 31wherein the
processor is configured topopulate the request antenna
IDfield with a preferred antenna identifier for
transmitting the dataframe.33. The MP of claim 29
further comprising an antenna in operative
communication with the receiver and the transmitter.
34. TheMP of claim 33 wherein the antenna is a phased
array antenna. 35. The MP of claim 33 wherein the
antenna includes a plurality of directional antennas.
36. The MP of claim 33 wherein the processor is
further configured to configure the antenna to receive
the dataframe. 37. The MP of claim 29 wherein the
processor is further configured to update a network
allocation vector (NAV). 


