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(57) Abstract: A method of searching a compatible beam link is disclosed. The present invention includes receiving a channel
time for communicating data from a coordinator, the channel time being previously allocated for communicating data between
other stations, determining an occurrence of interference during the allocated channel time, and transmitting a feedback signal to
the coordinator, the feedback signal including an interference information indicating an occurrence of interference. According to
embodiments of the present invention, stations of network search for compatible beams whenever necessary, whereby loads of en-
ergy management and operations of a main station can be reduced.
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Description
METHOD OF ALLOCATING CHANNEL TIME, METHOD OF
DETERMINING COMPATIBLE LINKS, AND APPARATUS FOR

PROCESSING DATA
Technical Field

[1] The present invention relates to a method and apparatus for enabling efficient and
maximum use of resources when searching and checking a beam link in directional

communication.

Background Art

[2] At the time this specification was prepared, the technical standard for transferring
large-scale data in a wireless home network was being developed by one of the task
groups of IEEE 802.15.3c. This standard defines the use of an electric wave having a
physical wavelength in the millimeter range for large-scale data transfer (mmWave). In
general, this frequency band is an unlicensed band and has been limited to commu-
nication service providers, radio astronomy, vehicle collision prevention, and the like.

[3] In IEEE 802.11b or IEEE 802.11g, the carrier frequency is 2.4GHz and the channel
bandwidth is about 20MHz. In IEEE 802.11a or IEEE 802.11n, the carrier frequency is
5GHz and the channel bandwidth is about 20MHz. In contrast, the mmWave standard
calls for a carrier frequency of 60GHz and a channel bandwidth of about 0.5~2.5 GHz.
Therefore, the mmWave has a carrier frequency and channel bandwidth considerably
greater than those used in the other conventional IEEE 802.11 standards. If a radio
frequency signal having a wavelength in the millimeter range is used, it is possible to
provide a considerably high data rate on the order of several gigabits (Gbps). It is also
possible to implement this using a single chip including an antenna having a size of
1.5mm or less.

[4] Because the attenuation ratio of air is very high, it is advantageous to reduce inter-
station interference. Likewise, in the case of mmWave transmissions, the reaching (i.e.,
maximum) distance of beam is also decreased due to the high attenuation ratio.
Therefore, it is particularly difficult to transmit a signal omni-directionally. In order to
solve this problem, a beam needs to be sharpened. In so doing, the beam is locally
delivered only (i.e., is limited to a relatively small coverage area).

[5] Because the reaching distance is significantly limited due to the high attenuation ratio
and as a result the beam is typically sharpened, another problem arises, that is, commu-
nication is not normally performed in a non-line-of-sight environment. Typically,
mmWave based systems solves the former problem by using an array antenna having a

high gain. Further, mmWave based systems solve the latter problem by using beam
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steering.
When transmission loss is considerable, in case that limitation is put on transmission

power, it is able to secure a specific propagation distance by obtaining an antenna gain
using antenna technology. For this, a method of forming and maintaining a beam link
is required.

FIG. 1 is a block diagram of an exemplary radio network to which the present
invention applies. The network includes a main station that manages all of the beam
links operating in the network. The beam links provide directional communication. As
such, these are illustrated in FIG. 1 as ovals.

FIG. 1 shows that certain beam links between two stations are compatible with
respect to neighboring stations. Compatibility is determined by checking whether
neighboring stations will have a problem with a given beam link. Other beam links,
such as beam links 110, 120 and 130 are illustrated as having compatibility problems
with one or more neighboring stations. This is indicated by the 'X'".

In order to determine whether a beam link is compatible, all of the stations A to F
must check whether the beam link will be compatible and then deliver the check results

to the main station.
Disclosure of Invention

Technical Problem

In the above-described network, the main station must manage a significant amount
of information, and this imposes a heavy load on the main station. This load on the
main station is further evidenced by the fact that all the stations periodically perform
this compatibility check and subsequently update the corresponding information by
sending the check results to the main station. Furthermore, the overhead is excessive.
Technical Solution

Accordingly, the present invention is directed to a method of allocating a channel, a
method of determining whether a link is compatible with neighboring stations and an
apparatus for processing data relative to same, where the methods and apparatus sub-
stantially obviate one or more of the problems due to the limitations and disadvantages
of the related art.
Advantageous Effects

The present invention relates to a method of reducing overhead in the main station
when managing beam link information of radio stations and is applicable to radio
stations configuring such a communication network having storing directionality as
mmWave.
Brief Description of the Drawings

The accompanying drawings, which are included to provide a further understanding
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of the invention and are incorporated in and constitute a part of this specification, il-
lustrate embodiments of the invention and together with the description serve to

explain the principles of the invention.
In the drawings:

FIG. 1 is a block diagram of an exemplary wireless network to which the present
invention is applied;

FIG. 2 is a diagram illustrating the scheduling of channels for five exemplary beam
links;

FIG. 3 is a diagram illustrating the scheduling of timeslots for checking compatibility
for three exemplary beam links according to one embodiment of the present invention;

FIG. 4 is a diagram illustrating the process of requesting and performing a com-
patibility check between beam links using a coordinator;

FIG. 5 is a diagram illustrating the process of performing a compatibility check
between beam links in each station;

FIG. 6 is a diagram illustrating the process of performing a compatibility check for
terminals, which have formed beam links as in FIG. 3;

FIG. 7 is a diagram illustrating the scheduling of a timeslot for compatibility
checking for three exemplary beam links according to another exemplary embodiment
of the present invention;

FIGs. 8 to 10 are diagrams illustrating the process of forming a new compatible beam
link in addition to a previously established beam link;

FIGs. 11 to 13 are diagrams illustrating the process of feeding back compatibility
check results when there is interference between beam links;

FIG. 14 is a block diagram of a coordinator according to one exemplary embodiment
of the present invention; and

FIG. 15 is a block diagram of a station according to one exemplary embodiment of
the present invention.

Best Mode for Carrying Out the Invention

In the present invention, generally, network stations search for and determine
whether they can operate compatibly when other stations are operating when it is
necessary to do so. Compared to prior techniques which require periodic compatibility
checking, even when unnecessary, the present invention significantly reduces energy
management and the operational load of the main station.

An object of the present invention is to provide an apparatus for searching
compatible beam links, and a method thereof, by which the overhead associated with
the main station, which manages the beam links of a plurality of stations can be

reduced.
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Additional features and advantages of the invention will be set forth in the de-
scription which follows, and in part will be apparent from the description, or may be
learned by practicing of the invention. The objectives and other advantages of the
invention will be realized and attained by the structure particularly pointed out in the
written description and claims thereof as well as the appended drawings.

In accordance with a first embodiment of the present invention, the aforementioned
and other objectives are achieved by a method a method for allocating channel time in
a wireless network that includes a plurality of stations. The method comprises al-
locating channel time for at least one of the plurality of stations to transmit a beam for
the purpose of determining link compatibility, and then receiving, during the time
allocated for determining link compatibility, a feedback signal from at least one of the
other plurality of stations, the feedback signal including information indicating
whether the beam would interfere with the at least one other station. The method then
involves allocating channel time for the at least one station to communicate data based
on the feedback signal information.

In accordance with another embodiment of the present invention, the aforementioned
and other objectives are achieved by a method for allocating channel time in a wireless
network that includes a plurality of stations, where the method comprises receiving,
from a first one of the plurality of stations, a request for channel time to communicate
data with another one of the plurality of stations, determining whether there is
sufficient time available for the first station to communicate data with the other station
and transmitting, to the first station, a request to determine link compatibility if it is de-
termined that there is not sufficient time for the first station to communicate data with
the other station. Then, the method involves allocating channel time for the first station
to transmit a beam for the purpose of determining link compatibility, receiving, from a
second station, during the channel time allocated for the first station to determine link
compatibility, a feedback signal including information indicating whether the beam
would interfere with the second station; and allocating channel time for the first station
to communicate data with the other station based on the feedback signal.

In accordance with yet another embodiment of the present invention, the afore-
mentioned and other objectives are achieved by a method for determining link com-
patibility in a wireless network that includes a plurality of stations. The method
involves

determining, during time allocated for determining link compatibility, whether a
beam transmitted by a first station would cause interference with data communication,
and transmitting a feedback signal including interference information, the interference
information being based on the determination whether the beam would cause in-

terference.
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In accordance with still another embodiment of the present invention, the afore-
mentioned and other objectives are achieved by a method for determining link com-
patibility amongst a plurality of stations in a wireless network. The method involves
exchanging checking signals amongst the plurality of stations during a channel time
allocated for determining link compatibility, determining whether any one or more
checking signals would cause interference, and transmitting a feedback signal from at
least one of the plurality of stations to a coordinator, wherein the feedback signal
contains interference information based on the determination whether any one or more
checking signals would cause interference.

In accordance with a further embodiment of the present invention, the afore-
mentioned and other objectives are achieved by a method for determining link com-
patibility in a wireless network including a plurality of stations. The method of this
embodiment involves requesting channel time for communicating data with a first one
of the plurality of stations; receiving a request to determine link compatibility if it has
been determined that there is insufficient time for communicating data with the first
one of the plurality of stations; and receiving channel time allocated for determining
link compatibility. The method then involves transmitting a beam, during the channel
time allocated for determining link compatibility, for the purpose of permitting a
neighboring station to determine whether the beam would interfere with the ability of
the neighboring station to communicate data.

In accordance with still a further embodiment of the present invention, the afore-
mentioned and other objectives are achieved by an apparatus for processing data in a
wireless network comprising a plurality of stations. The apparatus comprises a commu-
nication module configured to receive data from the plurality of stations, and to
transmit data to the plurality of stations. The apparatus also includes a controller
configured to allocate channel time for at least one of the plurality of stations to
transmit a beam for the purpose of determining link compatibility, to receive a
feedback signal from another one of the plurality of stations, where the feedback signal
includes interference information indicating whether the beam would interfere with the
other station, and to allocate channel time to the at least one of the plurality of stations
for communicating data based on the feedback signal.

In yet a further embodiment of the present invention, the aforementioned and other
objectives are achieved by an apparatus for processing data in a wireless network
comprising a plurality of stations, where the apparatus comprises a communication
module configured to transmit data to at least one of the plurality of stations and a co-
ordinator, and configured to receive data from at least one of the plurality of stations
and a coordinator. The apparatus also comprises a controller configured to detect the

presence of an interfering signal from one of the plurality of stations during a channel
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time allocated for determining link compatibility, and to transmit a feedback signal to
the coordinator through the communication module, the feedback signal including in-
terference information indicating whether the interference signal was detected during

the channel time allocated for determining link compatibility.
It is to be understood that both the foregoing general description and the following

detailed description are exemplary and explanatory and are intended to provide further

explanation of the invention as claimed.

Mode for the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings.

First of all, the following exemplary embodiments of the present invention can be
modified into various forms and the scope of the present invention including the
appended claims and their equivalents is not limited to the following embodiments.

FIG. 2 is a diagram illustrating a process for scheduling channel time for com-
patibility checking beam links.

Ordinarily, when a network is configured, every station on the network checks
whether compatibility exists between the various beam links. The stations then forward
the corresponding information to the main station. The main station maintains the
forwarded information.

Assuming there are five beam links in the network as illustrated in FIG. 2. Then FIG.
2 illustrates, by way of example, scheduling channel times for the five beam links
within a beacon interval to perform a compatibility check and report the results to the
main station. In this case, beacon interval means an interval between a beacon signal
and a next beacon signal or an interval between a beacon period and a next beacon
period.

The main station must store all of the reported information. Yet, if the main station
has to maintain all of this information for all of the stations excessive overhead may
result. In order to reduce the overhead on the main station, it is preferable that each
station be enabled to check the compatible beam link if necessary.

FIG. 3 is a diagram illustrating a process for scheduling a timeslot for performing a
compatibility check for a number of beam links according to one exemplary em-
bodiment of the present invention. Referring to FIG. 3, a timeslot is allocated to a
neighboring station(s) to perform and report the results of a compatibility check. Thus,
for example, stations neighboring the stations associated with beam link #1 will par-
ticipate in a compatibility check during the allocated timeslot associated with beam
link #1. Similarly, stations neighboring the stations associated with beam links #2 and

#3, respectively, will participate in corresponding compatibility checks during the
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allocated timeslots associated with beam links #2 and #3.

For example, in the allocated timeslot associated with beam link #1, the stations con-
figuring beam link #1 stop their communication and enter a listen mode. The
neighboring stations then transfer data in order to check whether beam link #1 is
compatible. The transferred data may include a check signal generated for the purpose
of performing a compatibility check and it may identify the specific station from which
the data was transferred.

If one of the stations in listen mode detects a signal carrying the transferred data from
a neighboring station, it can be confirmed that there exists another station that will
cause interference with beam link #1. If a signal carrying the transferred data from the
neighboring station is not detected, it can be confirmed that the neighboring station
will not cause interference with beam link #1. In the latter case, the main station de-
termines that beam link #1 can be maintained when the neighboring station transmits a
signal such as the aforementioned signal carrying the transferred data. Meanwhile, as
long as a specific beam is maintained, it is able to allocate listening times to
neighboring stations, respectively.

FIG. 4 is a diagram illustrating a compatibility check between beam links using a co-
ordinator. Referring to FIG. 4, a coordinator maintains and manages compatible beam
link information. Thus if a specific station makes a request for channel time, the co-
ordinator may allocate the channel time according to whether a beam link of the
specific station is or will be a compatible link.

For example, in FIG. 4, station A and a station B are already communicating via an
existing beam link. If a specific station, such as station C, makes a request for channel
time to the coordinator [410], the coordinator determines, from the compatible beam
link information that it maintains whether there is any compatibility concerns with
respect to beam links that may be formed between other stations [420]. The co-
ordinator then replies to station C [430], allocates information on station scheduling,
including channel times allocated to stations C and D, and then transmits the in-
formation using beacon [440].

The coordinator obtains compatibility and/or incompatibility information for various
beam links associated with the stations on the network. It also periodically updates the
compatibility and/or incompatibility information. Assuming, for example, that the
number of stations existing on the network is 'n', then there exists n x(n-1) possible
links. If there are five stations, the number of possible links is 20 (5x4). It is, therefore,
necessary to check for the compatibility between a specific link and each of the
remaining 19 links. Therefore, 380 (20x19) compatibility checks need to be performed.

FIG. 5 is a diagram illustrating compatibility checks between beam links at each

station. Referring to FIG. 5, if the coordinator transmits a beam link check command to
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all stations [510], each of the stations STA A to STA D performs an inter-beam link
compatibility check [520] and then feeds back the corresponding result to the co-
ordinator [530]. The process shown in FIG. 5 is generally executed when the network
is initially configured or when the network is reset. Thereafter, the coordinator checks
the compatibility between beam links if a station makes a request. The coordinator then
allocates channel time based on the compatibility information stored therein.

FIG. 6 is a diagram illustrating a process of performing compatibility checks in a
timeslot. Referring to FIG. 6, station C makes a request for channel time [610].
However, if there is no sufficient channel time to allocate to station C, the coordinator
makes a request that a compatibility check be performed between beam links.

Subsequently, the coordinator allocates channel time within a beacon interval [630].
During the allocated time, stations (e.g., station C) attempting to form a new link (e.g.,
with station D) transmit check a signal [640], while other stations (e.g., stations A and
B), which already have an established link, enter a listen mode. Each of the stations
(e.g., stations A and B) which are in listen-mode, checks whether they can detect the
check signal [640]. If they cannot detect the check signal [640]. If they cannot detect
the check signal [640] there is compatibility and the station s in listen-mode report the
corresponding results to the coordinator [650].

Accordingly, only those stations that currently have an existing beam link and those
stations attempting to form a new link join the compatibility check. This can sub-
stantially reduce the number of beam link checks that must be performed and the
amount of information that is sent to and stored at the coordinator.

Finally, the coordinator allocates channel time, for example, to the stations (STA C
and D) forming a new link based on the compatibility check results that were fed back
to the coordinator [660].

FIG. 7 is a diagram illustrating the scheduling of timeslot for the purpose of
performing a compatibility check in accordance with another embodiment of the
present invention. Referring to FIG. 7, a common timeslot, which does not correspond
to a specific channel time, can be allocated for enabling neighbor stations to check
whether a corresponding beam link would be a compatible beam link.

Thus, in the timeslot illustrated in FIG. 7, stations having already formed a beam link
enter a listen-mode. Neighboring stations can then transfer data to check whether a cor-
responding beam link would be compatible with an existing beam link. The transferred
data may include a check signal generated specifically for purposes of performing a
compatibility check from a specific station. If so, it is able to check compatibility with
all previous beam links at once.

FIGs. 8 to 10 are diagrams which together illustrate a process for forming a new

compatible beam link in addition to a previously established beam link. Referring to
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FIG. 8, station A and station B establish a beam link. If a channel is entirely occupied
by stations A and B, station C and station D are unable to access the channel to
establish a beam link. Therefore, a timeslot is defined to check whether a compatible
beam link can be formed between stations C and D.

Referring now to FIG. 9, if the channel time associated with station A and station B
shown in FIG. 8 expires, stations A and B stop communication and enter a mode for
receiving a signal from an external station. Stations C and D then initiate a beam link
there between while stations A and B perform reception.

Referring to FIG. 10, if stations C and D do not create interference for stations A and
B, stations C and D can establish a compatible beam link.

FIGs. 11 to 13 are diagrams which together illustrate a process for feeding back com-
patibility check results when it is determined that interference exists between beam
links. Referring first to FIG. 11, stations A and B have already established and are
maintaining a beam link there between. If stations A and B continue to occupy the
channel, stations C and D are unable to perform communication on that channel. Ac-
cordingly, a timeslot is allocated to check whether a beam link between stations C and
D would be problematic for stations A and B.

Referring now to FIG. 12, stations A and B listen without performing commu-
nication. Stations C and D perform communication with each other, as shown. If
stations A and/or B detect a transmission signal between stations C and D, it can be es-
tablished that a beam link has been already established.

Referring to FIG. 13, station B then makes a report to the coordinator to inform the
coordinator that a beam link between station C and D is not compatible and should not
be established. Accordingly, station B reports that the beam link between stations A
and B would be interfered with.

In these exemplary embodiments, the coordinator receives the interference reports.
However a correspondent station, such as the station D, station C or the like may serve
the same function.

The interference report signal may include a sending station identifier (sender ID). In
this case, the sender ID identifies the station receiving interference. In the example of
FIG. 13, the station receiving interference is station B. In addition, the identifier may
include a physical address (i.e., PHY address), a MAC address or the like.

When there are at least two stations sending check signals in a timeslot allocated for
compatibility checking, the stations can be scheduled to send check signals at a prede-
termined time. Alternatively, each of the stations may be enabled to randomly send a
check signal in accordance with a 'listen after talk' technique.

FIG. 14 is a block diagram illustrating a coordinator according to one exemplary em-

bodiment of the present invention. Referring to FIG. 14, the coordinator may include a
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timer 10, a communication module 20, a link management unit 30, a beacon
management unit 60 and a controller 70.

The purpose of timer 10 is to indicate the start and end of each beacon interval, that
is, the interval between a beacon signal and a next beacon signal, or an interval
between a beacon period and a next beacon period. The timer 10 is also capable of
providing timing information during a bacon interval. For instance, the timer 10 is able
to announce a timing point of a beacon period for transmitting a beacon signal within a
beacon interval.

The communication module 20 plays the role of transmitting data (i.e., a signal) to a
station. The communication module 20 also plays the role of receiving data (i.e., a data
signal) transmitted by the station. If the coordinator attempts to transmit or receive
data, the corresponding signal should pass through the communication module 20.

The link management unit 30 may include a signal analysis unit 40 and a signal
detection unit 50. The signal detection unit 50 plays the role of detecting and receiving
a feedback signal among the signals received via the communication module 20. As
explained above, the feedback signal is a signal used for reporting compatibility
checking results. The signal analysis unit 40 analyzes the feedback signal(s) detected
by the signal detection unit 50 and determines whether a compatible beam link exists
between the stations.

The beacon management unit 60 transmits a beacon signal via the communication
module 20. The beacon management unit 60 also manages information or data carried
over the beacon signal, e.g., channel time information for data transfer and the like.
According to one embodiment of the present invention, in order to determine whether a
compatible beam link exists, channel time allocation information, for checking in-
terference between stations, may be included in a beacon signal.

The controller 70 is able to control channel time allocation for inter-station data com-
munication. The controller 70 uses the feedback signal(s) detected and analyzed by the
link management unit 30. The controller 70 controls the beacon management unit 60,
such that the beacon management unit 60 generates a beacon signal including a
channel time allocations for inter-station data communication. The controller 70 also
controls the beacon signal so that it is transmitted via the communication module 20.

While the controller 70, the link management unit 30 and the beacon management
unit 60 are described above according to their respective roles, it is understood that the
controller 70 can take on the role of the link management unit 30 and/or the beacon
management unit 60.

FIG. 15 is a block diagram illustrating a station according to one exemplary em-
bodiment of the present invention. Referring to FIG. 15, a station may include a timer

80, a communication module 90, a controller 130 and a link management unit 100.
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Like the timer 10 of the above-described coordinator, the timer 80 plays the role of
indicating a start and end time for a beacon interval, thus indicating the interval
between a beacon signal and a next beacon signal, or an interval between a beacon
period and a next beacon period. For instance, the timer is able to indicate a timing
point of a channel time allocated for checking the compatibility of a beam link by the

coordinator.
The communication module 90 transmits data (i.e., data signal) to another station or

to the coordinator. The communication module 90 receives data transmitted by another
station or the coordinator.

The link management unit 100 may include a signal transmit unit 110 and a signal
generating unit 120. The signal generating unit 120 generates a check signal for
performing an inter-beam link compatibility check between stations. The signal
transmit unit 110 transmits the check signal generated by the signal generating unit 120
via the communication module 70.

The controller 130 controls the signal generating unit 120 in order to generate a
check signal for checking a compatible beam link. The controller 130 controls the
signal transmit unit 110 in order to transmit a check signal to another station via the
communication module 90 at the channel time allocated by the coordinator to
determine a compatible beam link. In case of receiving a check signal from another
station, the controller 130 determines whether there is any interference based on the
received check signal. The controller 130 is also able to control a corresponding
feedback signal to be transmitted to the coordinator.

In this disclosure of the present invention, roles of the controller 130 and the links
management unit 100 are separately described. However, it is understood that the

controller 130 can plays a role as the link management unit 100 as well.

Industrial Applicability

Accordingly, the present invention relates to a method of reducing overhead in the
main station when managing beam link information of radio stations and is applicable
to radio stations configuring such a communication network having storing direc-
tionality as mmWave.

While the present invention has been described and illustrated herein with reference
to the preferred embodiments thereof, it will be apparent to those skilled in the art that
various modifications and variations can be made therein without departing from the
spirit and scope of the invention. Thus, it is intended that the present invention covers
the modifications and variations of this invention that come within the scope of the

appended claims and their equivalents.
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Claims

A method for allocating channel time in a wireless network that includes a
plurality of stations, the method comprising:

allocating channel time for at least one of the plurality of stations to transmit a
beam for the purpose of determining link compatibility;

receiving, during the time allocated for determining link compatibility, a
feedback signal from at least one of the other plurality of stations, the feedback
signal including information indicating whether the beam would interfere with
the at least one other station; and

allocating channel time for the at least one station to communicate data based on
the feedback signal information.

The method of claim 1, further comprising:

transmitting a beacon signal to the plurality of stations, the beacon signal
including information allocating the channel time for determining link com-
patibility.

The method of claim 1, wherein the information further includes an identifier
identifying the at least one other station.

The method of claim 1, wherein a coordinator receives feedback signal and
allocates the channel times.

A method for allocating channel time in a wireless network that includes a
plurality of stations, the method comprising:

receiving, from a first one of the plurality of stations, a request for channel time
to communicate data with another one of the plurality of stations;

determining whether there is sufficient time available for the first station to com-
municate data with the other station;

transmitting, to the first station, a request to determine link compatibility if it is
determined that there is not sufficient time for the first station to communicate
data with the other station;

allocating channel time for the first station to transmit a beam for the purpose of
determining link compatibility;

receiving, from a second station, during the channel time allocated for the first
station to determine link compatibility, a feedback signal including information
indicating whether the beam would interfere with the second station; and
allocating channel time for the first station to communicate data with the other
station based on the feedback signal.

The method of claim 5, wherein the first and second stations are neighboring

stations.
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The method of claim 5, wherein the channel time allocated for the first station to
determine link compatibility is related in time to channel time allocated for the
second station to communicate data.

The method of claim 7, wherein the channel time allocated for the first station to
determine link compatibility is a timeslot following the channel time allocated
for the second station to communicate data.

The method of claim 5, wherein a coordinator receives the request from the first
station, determines whether there is sufficient time for the first station to com-
municate data, transmits a request to the first station to determine link com-
patibility, receives the feedback signal and allocates times for determining link
compatibility and for communicating data.

The method of claim 5, further comprising:

transmitting a beacon signal, the beacon signal including information conveying
the allocated channel time for the first station to transmit a beam for the purpose
of determining link compatibility.

A method for determining link compatibility in a wireless network that includes
a plurality of stations, the method comprising:

determining, during time allocated for determining link compatibility, whether a
beam transmitted by a first station would cause interference with data commu-
nication; and

transmitting a feedback signal including interference information, the in-
terference information being based on the determination whether the beam would
cause interference.

The method of claim 11, further comprising:

prior to determining whether the beam transmitted by the first station would
cause interference, communicating data with a second station during a channel
time allocated for communicating data.

The method of claim 12, further comprising:

terminating the data communication with the second station; and

entering a mode that permits the detection of the beam during the channel time
allocated for determining link compatibility.

The method of claim 11, wherein the allocated channel time for determining link
compatibility is transmitted on a beacon signal from a coordinator.

The method of claim 11, wherein the feedback signal includes an identifier.

The method of claim 15, wherein the identifier identifies the station transmitting
the feedback signal.

The method of claim 15, wherein the identifier identifies the station that would

experience interference if the first station transmits data.
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The method of claim 11 further comprising:

transmitting the feedback signal to stations associated with interference.

A method for determining link compatibility amongst a plurality of stations in a
wireless network, the method comprising:

exchanging checking signals amongst the plurality of stations during a channel
time allocated for determining link compatibility;

determining whether any one or more checking signals would cause interference;
and

transmitting a feedback signal from at least one of the plurality of stations to a
coordinator, wherein the feedback signal contains interference information based
on the determination whether any one or more checking signals would cause in-
terference.

The method of claim 19, further comprising:

receiving, from the coordinator, channel time allocated for communicating data
with another one of the plurality of stations; and

communicating data with the other one of the plurality of stations during the
allocated channel time for communicating data.

The method of claim 19, wherein information conveying the channel time al-
location for determining link compatibility is transmitted on a beacon signal from
the coordinator.

The method of claim 21, wherein the channel time allocated for determining link
compatibility amongst the plurality of stations is a timeslot between two con-
secutive beacon signals.

A method for determining link compatibility in a wireless network including a
plurality of stations, the method comprising:

requesting channel time for communicating data with a first one of the plurality
of stations;

receiving a request to determine link compatibility if it has been determined that
there is insufficient time for communicating data with the first one of the
plurality of stations;

receiving channel time allocated for determining link compatibility; and
transmitting a beam, during the channel time allocated for determining link com-
patibility, for the purpose of permitting a neighboring station to determine
whether the beam would interfere with the ability of the neighboring station to
communicate data.

The method of claim 23, further comprising:

receiving channel time allocated for communicating data with the first one of the

plurality of stations; and
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transmitting a signal, during the channel time allocated for communicating data,
to the first one of the plurality of stations, the signal conveying communication
data.

The method of claim 23, further comprising:

receiving a beacon signal conveying the channel time allocated for determining
link compatibility.

The method of claim 25, wherein the beacon signal is received from a co-
ordinator.

An apparatus for processing data in a wireless network comprising a plurality of
stations, the apparatus comprising:

a communication module configured to receive data from the plurality of
stations, and to transmit data to the plurality of stations; and

a controller configured to allocate channel time for at least one of the plurality of
stations to transmit a beam for the purpose of determining link compatibility, to
receive a feedback signal from another one of the plurality of stations, wherein
the feedback signal includes interference information indicating whether the
beam would interfere with the other station, and to allocate channel time to the at
least one of the plurality of stations for communicating data based on the
feedback signal.

An apparatus for processing data in a wireless network comprising a plurality of
stations, the apparatus comprising:

a communication module configured to transmit data to at least one of the
plurality of stations and a coordinator, and configured to receive data from at
least one of the plurality of stations and a coordinator; and

a controller configured to detect the presence of an interfering signal from one of
the plurality of stations during a channel time allocated for determining link
compatibility, and to transmit a feedback signal to the coordinator through the
communication module, the feedback signal including interference information
indicating whether the interference signal was detected during the channel time

allocated for determining link compatibility.
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