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TRAFFIC COEXISTENCE FOR COLLOCATED
TRANSCEIVERS INCLUDING BLUETOOTH
TRANSCEIVERS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is an International Application of U.S. Patent Application
Number 16/144,870, filed on September 27, 2018, which claims the benefit under 35
U.S.C. § 119(e) of US Provisional Patent Application No. 62/690,714, filed on June 27,

2018, both of which are incorporated by reference herein in their entirety for all purposes.

TECHNICAL FIELD

[0002] This disclosure generally relates to collocated transceivers, and more specifically,

to implementation of coexistence of traffic associated with such collocated transceivers.

BACKGROUND

[0003] Various devices may include transceivers configured to transmit data in
accordance with various wireless communications protocols. For example, transceivers
may utilize Wi-Fi communications protocols, or may use Bluetooth communications
protocols. In some cases, multiple transceivers may be implemented within a single
device, and may share other system resources, such as transmission media, and
components associated with such transmission media such as antenna. Accordingly,
multiple transceivers may share a single antenna. However, such transceivers remain
limited in their ability to share such transmission medium resources efficiently and

effectively.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 illustrates an example of a system that includes collocated transceivers,

configured in accordance with some embodiments.

[0005] Figure 2 illustrates an example of a device that includes collocated transceivers,

configured in accordance with some embodiments.

[0006] Figure 3 illustrates an example of a first timing diagram, configured in accordance

with some embodiments.

[0007] Figure 4 illustrates an example of a second timing diagram, configured in

accordance with some embodiments.

[0008] Figure S illustrates flow chart of an example of a method for implementing

coexistence of traffic for collocated transceivers in accordance with some embodiments.

[0009] Figure 6 illustrates flow chart of another example of a method for implementing

coexistence of traffic for collocated transceivers in accordance with some embodiments.
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DETAILED DESCRIPTION

[0010] In the following description, numerous specific details are set forth in order to
provide a thorough understanding of the presented concepts. The presented concepts may
be practiced without some or all of these specific details. In other instances, well known
process operations have not been described in detail so as to not unnecessarily obscure
the described concepts. While some concepts will be described in conjunction with the
specific examples, it will be understood that these examples are not intended to be

limiting.

[0011] Various devices may include one or more transceivers that share transmission
media. For example, a single device may include a Bluetooth transceiver as well as a
wireless local area network transceiver (WLAN) transceiver. Such transceivers may
share, at least in part, a common wireless medium of a 2.4GHz band. Moreover, such
transceivers may also share hardware associated with such a transmission medium, such
as an antenna. Accordingly, coexistence techniques may be implemented so that the
different transceivers sharing the same transmission medium may both utilize the
transmission medium without interfering with each other’s communications. Some
coexistence techniques utilize the transmission of CTS-to-Self frame or management
frame with every period of a transmission. In such techniques, such a frame is sent with
each duty cycle and occupies a large amount of the available transmission traffic and

might not be entirely effective in protecting transmitted traffic.

[0012] Various embodiments are disclosed herein that provide collocated transceivers
within a collocated device to share a transmission medium in an efficient and effective
manner. As will be discussed in greater detail below, collocated devices may include
different transceivers that share a transmission medium. As will be discussed in greater
detail below, embodiments disclosed herein utilize the generation and transmission of a
medium access schedule, that may be a QuietIE based schedule, to facilitate coexistence
between different transceivers that share a transmission medium by, for example utilizing
the same transmission band. Accordingly, the activity of downstream devices and the first

transceiver may be configured and synchronized based on transmission characteristics of
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the second transceiver, and this may be accomplished using a single initial beacon frame.
In this way, the number of frames utilized for protection and coexistence of collocated
transceivers is reduced, and the amount of transmitted data utilized to ensure such
protection and coexistence is reduced. Moreover, the efficacy of such protection and

coexistence is increase as well. Various embodiments are now discussed in greater detail.

[0013] Figure 1 illustrates an example of a system that includes collocated transceivers,
configured in accordance with some embodiments. As will be discussed in greater detail
below, devices disclosed herein may include multiple transmission devices, such as
transceivers, that may share a transmission medium. Accordingly, devices as disclosed
herein are configured to implement coexistence of such transceivers in an efficient
manner that greatly reduces the amount of transmission overhead utilized to implement

such coexistence and sharing of the transmission medium.

[0014] In various embodiments, system 100 includes collocated device 102. As discussed
above, collocated device 102 is a device that is configured to include multiple collocated
transmission devices that may share a common transmission medium. For example,
collocated device 102 may include first transceiver 104 and second transceiver 106. In
various embodiments, first transceiver 104 and second transceiver 106 each include a
transmitter and a receiver. As will be discussed in greater detail below, first transceiver
104 may include a first transmitter and receiver compatible with a first communications
protocol, and second transceiver 106 may include a second transmitter and receiver
compatible with a second communications protocol. Both first transceiver 104 and second
transceiver 106 are configured to transmit and receive data via antenna 109 which is
configured to transmit and receive wireless communications signals. Accordingly,
collocated device 102 is configured such that network traffic associated with first

transceiver 104 and second transceiver 106 shares the utilization of antenna 109.

[0015] As will be discussed in greater detail below with reference to Figure 2, first
transceiver 104 may include a processing device, such as processing device 108, that is
configured to schedule network traffic to implement coexistence of data traffic for first

transceiver 104 and second transceiver 106. More specifically, processing device 108
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may be configured to determine and generate a schedule utilized send traffic associated
with first transceiver 104. Such a schedule may be determined and generated based on a
protocol utilized by second transceiver 106, and the schedule may be implemented
utilizing a QuietlE parameter of a transmitted frame. Accordingly, coexistence may be
implemented by generating a QuietIE schedule that is transmitted in a beacon frame, and
is synchronized to periodic activity of second transceiver 106. Additional details of the

scheduling of such traffic are discussed in greater detail below with reference to Figure 2.

[0016] As will also be discussed in greater detail below with reference to Figure 2, first
transceiver 104 may be a WLAN device, and second transceiver 106 may be a Bluetooth
device. Accordingly, in some embodiments, collocated device 102 includes a WLAN
transceiver and a Bluetooth transceiver that share a particular transmission medium that
utilizes shared hardware components, such as antenna 109. Moreover, the schedule
generated by processing device 108 for the WLAN transceiver is determined based, at
least in part, on the Bluetooth protocol utilized by the Bluetooth transceiver. While
various embodiments disclosed herein describe second transceiver 106 as being
compatible with a Bluetooth protocol, it will be appreciated that other implementations of
second transceiver 106 are contemplated and disclosed herein. For example, second
transceiver 106 may be compatible with other protocols such as Bluetooth Low Energy
(BLE) or cellular protocols such as a Global System for Mobile Communications (GSM)

protocol.

[0017] In various embodiments, collocated device 102 is configured as a software
enabled access point (SoftAP). Accordingly, in some embodiments, collocated device
102 is configured to function as a wireless access point that handles wireless
communication and routing of network traffic with one or more other wireless devices,
such as first plurality of devices 110 and second plurality of devices 120 discussed in
greater detail below and also with reference to, for example, Figure 3. In some
embodiments, collocated device 102 is configured as a client device, or a station (STA),

as will also be discussed in greater detail below with reference to, for example, Figure 4.
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[0018] In some embodiments, system 100 includes first plurality of devices 110 which
may be devices configured to transmit and receive wireless network traffic utilizing a
transmission modality similar to that of first transceiver 104. For example, if first
transceiver 104 is a WLAN transceiver, first plurality of devices 110 may be WLAN
devices. In a particular example, first plurality of devices 110 may include devices such
as mobile phones and mobile devices, laptops and computing devices, as well as any
other suitable wireless-enabled device such as smart home devices. Accordingly, first

plurality of devices 110 is configured to communicate with first transceiver 104.

[0019] System 100 also includes second plurality of devices 120 which may be devices
configured to transmit and receive wireless network traffic utilizing a transmission
modality similar to that of second transceiver 106. For example, if second transceiver 106
is a Bluetooth transceiver, second plurality of devices 120 may be Bluetooth devices. In a
particular example, second plurality of devices 120 may also include devices such as
mobile phones and mobile devices, as well as laptops and computing devices. Moreover,
second plurality of devices 120 may include various smart devices, such as wearable
devices. Accordingly, second plurality of devices 120 is configured to communicate with

second transceiver 106.

[0020] In various embodiments, first transceiver 104 and second transceiver 106 may be
located on a same chip. Accordingly, the transceivers may be implemented as integrated
circuits on a same die or substrate. In some embodiments, first transceiver 104 and
second transceiver 106 may be implemented on different dies or chips. Accordingly, first
transceiver 104 and second transceiver 106 may be implemented in different in different
integrated circuits or processing devices. Accordingly, while Figure 1 illustrates one
example, of how first transceiver 104 and second transceiver 106 may be implemented, it
will be appreciated that collocated device 102 as well as first transceiver 104 and second
transceiver 106 may be configured in any of the ways described above and disclosed

herein.

[0021] Moreover, while Figure 1 and Figure 2 discussed in greater detail below describe

the operation of first transceiver 104 and second transceiver 106 with reference to
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antenna 109, it will be appreciated that collocated device 102 may include multiple
antennas. Accordingly, first transceiver 104 may be coupled to a first antenna, and second
transceiver 106 may be coupled to a second antenna, and the access to and utilization of
such antennas may be configured as disclosed herein. In this way, access to the

transmission medium may be controlled despite the use of multiple antennas.

[0022] Figure 2 illustrates an example of a device that includes collocated transceivers,
configured in accordance with some embodiments. As discussed above, devices disclosed
herein may include multiple transmission devices, such as transceivers, that may share a
transmission medium. As also discussed above, a collocated device, such as collocated
device 102, may include one or more transceivers, such as first transceiver 104 and
second transceiver 106 that share access to a transmission medium and share hardware

components, such as antenna 109.

[0023] As noted above, first transceiver 104 and second transceiver 106 may be different
types of transceivers that utilize different transmission protocols. For example, first
transceiver 104 may be a WLAN transceiver that is configured to utilize a Wi-Fi
transmission protocol in accordance with a suitable 802.11 specification. Moreover,
second transceiver 106 may be a Bluetooth transceiver that is configured to utilize
Bluetooth transmission protocols. Accordingly, second transceiver 106 may be
configured to have a specific protocol issuing particular requests, such as Bluetooth sync
events or requests, at particular times as designated by the Bluetooth transmission

protocol.

[0024] In various embodiments, processing device 108, may include a packet traffic
arbiter configured to manage data packets associated with first transceiver 104, and
processing device 108 is configured to generate the schedule. More specifically,
processing device 108 is configured to generate a QuietIE schedule based on a
transmission parameter of second transceiver 106. In various embodiments, a
transmission parameter may refer to particular feature or characteristic of a transmission

protocol, such as a period, frequency, amplitude, duty cycle, sequence of data values, or
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any other suitable unique characteristic or identifier associated with the transmission

protocol.

[0025] Thus, according to some embodiments, processing device 108 may identify
periods of activity of second transceiver 106 based on the transmission protocol of second
transceiver 106. In this example, second transceiver 106 is a Bluetooth transceiver that
utilizes an enhanced synchronous connection-oriented (eSCO) Bluetooth protocol. Such a
protocol may have specific times at which sync requests are made, and at which
Bluetooth traffic begins and ends. Accordingly, processing device 108 is configured to
query second transceiver 106 to determine when such traffic is expected. Processing
device 108 is further configured to generate a QuietlE schedule based on the results of
such a query. The generated QuietIE schedule may be generated based on an
identification or estimation of times at which traffic of second transceiver 106 is expected
and not expected, such as when there is Bluetooth traffic, and when there is no Bluetooth
traffic. In various embodiments, such parameters or properties may be queried, observed,
or inferred. For example, Bluetooth traffic may have a particular carrier frequency with a
particular duty cycle within that frequency. Based on such parameters, processing device
108 may determine when second transceiver 106 is not active and when there is no
Bluetooth traffic. Accordingly, the generated QuietlE schedule is configured based on an
indication of when transmission is possible by first transceiver 104, such as when second
transceiver is not transmitting. More specifically, the Quite IE schedule may be synced to
particular features of second transceiver 106, such as Bluetooth sync events. Thus, the
generated QuietlE schedule may be generated based on times at which the transmission
medium is available for first transceiver 104, as identified based on the transmission

parameter of second transceiver 106.

[0026] In various embodiments, the QuietlE schedule may identify periods when the
transmission medium is quiet and absent, or periods when it is available and present.
Accordingly, an access point generating the Quite IE schedule may include the Quite IE
schedule in a beacon frame that is transmitted to downstream client devices, and the
QuietlE schedule may identify when the access point is quiet and when the access point is

available. In various embodiments, such downstream client devices may also be referred
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to herein as stations. In this way, operation of first transceiver 104 as well as downstream
devices in communication with first transceiver 104 are configured to implement traffic
in accordance with quiet and available times that are determined based on the estimated

Bluetooth traffic activity of second transceiver 106.

[0027] Furthermore, processing device 108 is configured to generate the first and second
control signals in accordance with the generated QuietlE schedule. For example, during
an enabled time in which there is no expected Bluetooth traffic, and traffic is allowed for
first transceiver 104, which may be a WLAN transceiver which appears as present when
enabled, first control signal may enable coupling between antenna 109 and first
transceiver 104, and second control signal may disable coupling between antenna 109 and
second transceiver 106. Moreover, during a quiet time or disabled time in which there is
expected Bluetooth traffic and traffic is not allowed for first transceiver 104, first control
signal may disable coupling between antenna 109 and first transceiver 104, and second
control signal may enable coupling between antenna 109 and second transceiver 106.
Additional details regarding such signals will be discussed in greater detail below with

reference to Figures 3 and 4.

[0028] In various embodiments, collocated device 102 further includes RF switch 202
which is coupled to antenna 109, and is configured to enable and disable coupling
between the transceivers and antenna 109. For example, a first control signal may control
coupling/decoupling between first transceiver 104 and antenna 109. Moreover, a second
control signal may control coupling/decoupling between second transceiver 106 and
antenna 109. In various embodiments, such control signals are generated by processing

device 108.

[0029] In some embodiments, collocated device 102 further includes interface 204 which
provides a direct communicative interface between first transceiver 104 and second
transceiver 106. In various embodiments, collocated device 102 also includes processor
206 and memory 208 which are configured to handle one or more processing operations

associated with first transceiver 104, second transceiver 106, interface 204, and RF
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switch 202, and store data such as state data and backup data. Moreover, communications

between components of collocated device 102 may be facilitated by bus 210.

[0030] Figure 3 illustrates an example of a first timing diagram, implemented in
accordance with some embodiments. As discussed above, various control signals may be
generated by processing device 108. Moreover, such control signals may be grant signals
that are configured to grant or deny access of a transceiver to a shared transmission
medium. For example, first control signal 302 may be configured to grant or deny
transmission medium access to first transceiver 104 based, at least in part, on the QuietlE
schedule, and may be generated by processing device 108. Moreover, second control
signal 304 may be configured to grant or deny transmission medium access to second
transceiver 106 based, at least in part, on the QuietIE schedule, and may be provided from

processing device 108 to second transceiver 106.

[0031] In another example, such control signals may be utilized to enable and disable
coupling between first transceiver 104 and antenna 109. In this way, first control signal
302 may be utilized as a transmission medium grant signal for first transceiver 104,
Similarly, second control signal 304 may be utilized to enable and disable coupling
between second transceiver 106 and antenna 109. In this way, second control signal 304

may be utilized as a transmission medium grant signal for second transceiver 106.

[0032] First timeline 306 illustrates an example of states associated with first transceiver
104. For example, when first transceiver 104 is not granted access to the transmission
medium, first transceiver 104 may be absent or quiet. Moreover, when first transceiver
104 is granted access to the transmission medium, first transceiver 104 is present or
available. First timeline 306 also illustrates the initial transmission of a beacon frame that
includes the QuietlE schedule. In various embodiments, the collocated device including
first transceiver 104 and second transceiver 106 is configured as an access point that is
managing the coexistence of first transceiver 104 and second transceiver 106 in the
transmission medium. In such an example, as shown in first timeline 306, the coexistence
between first transceiver 104 and second transceiver 106 is implemented using a single

beacon frame. Furthermore, as shown in second timeline 308, a downstream client device

10
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may implement the transmitted QuietlE schedule to synchronize its quiet and active times
to the generated schedule. Accordingly, the downstream client device may be quiet when
first transceiver 104 is not granted access to the transmission medium, and the

downstream client device may be in active when first transceiver 104 is granted access to

the transmission medium.

[0033] Figure 4 illustrates an example of a second timing diagram, implemented in
accordance with some embodiments. As similarly discussed above, control signals, such
as first control signal 302 and second control signal 304 may be generated by processing
device 108 and utilized to enable and disable coupling between first transceiver 104 and
antenna 109 as well as to enable and disable coupling between second transceiver 106

and antenna 109.

[0034] As also shown in Figure 4, first timeline 306 illustrates an example of states
associated with first transceiver 104, and second timeline 308 illustrates how a
downstream client device may implement the transmitted QuietIE schedule to
synchronize its quiet and active times to the generated schedule. Figure 4 further
illustrates how a request frame may be issued by the downstream device to initiate the
generation of the QuietlE schedule. More specifically, collocated device 102 may be a
downstream device, such as a client device or station, that is managing the coexistence of
first transceiver 104 and second transceiver 106 in the transmission medium.
Accordingly, when configured in this way collocated device 102 may transmit a QuietIE
request frame to an access point. In this example, the access point may generate a QuietlE
response action which may include the generation of the QuietIE schedule as described
above. The QuietlE schedule may then be distributed in a beacon frame to all
downstream client devices. In this way, the generation of a QuietlE schedule may be
responsive to a request from a client device when a client device is managing the
coexistence of first transceiver 104 and second transceiver 106 in the transmission

medium.

[0035] Figure S illustrates flow chart of an example of a method for implementing

coexistence of traffic for collocated transceivers in accordance with some embodiments.
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As discussed above, the implementation of coexistence of traffic as disclosed herein may
utilize the transmission of far fewer frames, and result in reduction of transmission

overhead associated with such coexistence of traffic.

[0036] Accordingly, method 500 may being with operation 502 during which a QuietIE
request action may be issued. As discussed above, the QuietlE request may be generated
by a downstream client device which may be a station. As noted above, such a
downstream client device may, for example, be a WLAN device that is in communication

with first transceiver 104.

[0037] Method 500 may proceed to operation 504 during which a QuietIE response
action may be performed. In various embodiments, the QuietIE response action may

include the transmission of a QuietIE response frame.

[0038] Method 500 may proceed to operation 506 during which a QuietIE schedule may
be generated. As discussed above, the QuietlE schedule may be generated based on the
transmission parameter of another collocated transceiver, such as second transceiver 106.
In this way, the QuietIE schedule may be generated based on one or more characteristics
of the transmission protocol of second transceiver 106. For example, the QuietlE
schedule may be generated for a collocated WLAN transceiver and downstream STAs,
and such QuietlE schedule may be generated based, at least in part, on a Bluetooth

protocol implemented by a collocated Bluetooth transceiver.

[0039] Method 500 may proceed to operation 508 during which the QuietlE schedule
may be transmitted. As noted above, the QuietlE schedule may be included in a beacon
frame that is transmitted to all downstream devices. In this way, the downstream devices
may receive the QuietlE schedule, and synchronize their quiet and active times based on
the expected activity of second transceiver 106. Moreover, as similarly discussed above,
the transmission and implementation of the QuietIE schedule enables the implementation
of coexistence of the collocated transceivers utilizing the single beacon frame, and
request frame if utilized, as opposed to a CTS-to-Self frame or management frame with

every transmission.

12
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[0040] Method 500 may proceed to operation 510 during which one or more control
signals may be generated. As also described above, control signals, such as the first and
second control signals may be generated and implemented based on the identified times
underlying the QuietlE schedule. Accordingly, the first and second control signals may be
generated and implemented to enable utilization of the transmission medium and
associated hardware that may include, for example, antenna 109, in a manner that in

consistent with the generated QuietIE schedule.

[0041] Figure 6 illustrates flow chart of another example of a method for implementing
coexistence of traffic for collocated transceivers in accordance with some embodiments.
As will be discussed in greater detail below, the implementation of coexistence of traffic
as disclosed herein may utilize the transmission of far fewer frames, and may also
implement legacy techniques when the implementation of a QuietIE schedule is not

feasible.

[0042] Accordingly, method 600 may being with operation 602 during which it may be
determined if a QuietlE schedule is available. Such a determination may be made based
on whether or not a QuietlE schedule is stored in a memory of a collocated device, or
based on one or more indicators or identifiers that are configured to identify the
availability of a QuietIE schedule. In various embodiments, if a QuietlE schedule is

available, method 600 may proceed to operation 604.

[0043] During operation 604, it may be determined if a transceiver, such as a second
transceiver, may be aligned with the QuietIE schedule. In various embodiments, such a
determination may be made based on a comparison of the QuietlE schedule with
parameters or characteristics of the transmission protocol of the second transceiver. For
example, available periods and quiet periods may be compared against parameters, such
as duty cycle and period, of the transmission protocol of the second transceiver, and it
may be determined if it is possible to align the second transceiver with the available
periods and quiet periods given those parameters or characteristics. If it is determined that
alignment is possible, method 600 may proceed to operation 606 during which the second

transceiver may be granted access to the transmission medium based on requests issued

13
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by the second transceiver and based on the transmission protocol of the second
transceiver. For example, the second transceiver may be a Bluetooth transceiver, and may

be granted access to the transmission medium based on Bluetooth transmission requests.

[0044] Returning to operation 604, if it is determined that a transceiver cannot be aligned
with the QuietlE schedule, method 600 may proceed to operation 608 during which it
may be determined if the QuietlE schedule may be aligned with a period of the
transmission protocol of the second transceiver. For example, it may be determined if the
QuietlE schedule may be aligned with a period of the second transceiver utilizing a
Bluetooth protocol. Such a determination may be made based on one or more features or
characteristics of the QuietIE schedule, such as a period or frequency, and a period of the
transmission protocol of the second transceiver. If it is determined that the QuietIE
schedule may be aligned with a period of the transmission protocol of the second

transceiver, method 600 may proceed to operation 610.

[0045] During operation 610, the QuietlE schedule may be adjusted and implemented
based on requests issued by the second transceiver. For example, the QuietlE schedule
may be moved or adjusted based on requests issued by the second transceiver, which may
be Bluetooth requests. In this way, adjustments may be made to the implementation of the
QuietlE schedule to align the QuietlE schedule with such Bluetooth requests. As shown
in Figure 6, if such alignment is successful, as may be determined at operation 612, the
second transceiver may be granted access to the transmission medium in accordance with

such requests.

[0046] If such alignment is not successful, method 600 may proceed to operation 614
during which the second transceiver may be switched to a legacy coexistence technique.
For example, the second transceiver may use CTS-to-Self frames or management frames
to implement such coexistence, and such frames may be included with every

transmission.

[0047] Returning to operation 608, if it is determined that the QuietlE schedule cannot be
aligned with a period of the transmission protocol of the second transceiver, method 600

may proceed to operation 616 during which new QuietIE schedule may be generated. In

14
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various embodiments, this may include the generation of a QuietIE schedule request
and/or the generation and distribution of a QuietIE schedule. In various embodiments, the
QuietlE schedule may be generated based, at least in part, on features or characteristics of
a transmission protocol of the second transceiver, such as a timing of requests issued in
accordance with the transmission protocol of the second transceiver, such as Bluetooth

requests.

[0048] If a QuietlE schedule is successfully generated, as determined in operation 618,
method 600 may proceed to operation 606 during which the second transceiver may be
granted access to the transmission medium based on requests issued by the second
transceiver and based on the transmission protocol of the second transceiver. If a QuietlE
schedule is not successfully generated, as determined in operation 618, method 600 may
proceed to operation 614 during which the second transceiver may be switched to a

legacy coexistence technique.

[0049] Returning to operation 602, if a QuietlE schedule is not available, method 600
may proceed to operation 616 as discussed above, and it may be determined if a QuietlE

schedule may be generated.

[0050] Although the foregoing concepts have been described in some detail for purposes
of clarity of understanding, it will be apparent that certain changes and modifications may
be practiced within the scope of the appended claims. It should be noted that there are
many alternative ways of implementing the processes, systems, and devices.

Accordingly, the present examples are to be considered as illustrative and not restrictive.
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CLAIMS

What is claimed is:

1. A method comprising:

generating, using a processing device, a medium access schedule for at least a
first transceiver based on a transmission parameter of a second transceiver, the second
transceiver being collocated with the first transceiver and sharing a transmission medium
with the first transceiver, and the medium access schedule comprising a QuietlE
schedule;

identifying a plurality of wireless devices communicatively coupled to the first
transceiver; and

transmitting the QuietlE schedule to the plurality of wireless devices, the QuietlE
schedule identifying a plurality of quiet periods and a plurality of available periods to the

plurality of wireless devices.

2. The method of claim 1, wherein each of the plurality of quiet periods identifies a
period during which the first transceiver is not available to communicate with the
plurality of wireless devices, and wherein each of the plurality of available periods
identifies a period during which the first transceiver is available to communicate with the

plurality of wireless devices.

3. The method of claim 1, wherein the first transceiver is a wireless local area
network (WLAN) transceiver compatible with a Wi-Fi transmission protocol, wherein the
second transceiver is a Bluetooth transceiver, and wherein the transmission parameter of
the second transceiver identifies one or more parameters of a Bluetooth transmission

protocol.

4. The method of claim 3, wherein the QuietIE schedule is generated based, at least

in part, on Bluetooth sync events associated with the second transceiver.
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5. The method of claim 3, wherein the first transceiver and the second transceiver

operate on the same frequency band.

6. The method of claim 1 further comprising:

generating, using the processing device, a first control signal to grant or deny
transmission medium access to the first transceiver based, at least in part, on the QuietlE
schedule; and

generating, using the processing device, a second control signal to grant or deny
transmission medium access to the second transceiver based, at least in part, on the

QuietlE schedule.

7. The method of claim 1, wherein the QuietIE schedule is transmitted to the

plurality of wireless devices in a beacon frame.

8. The method of claim 1, wherein the plurality of quiet periods and the plurality of
available periods are determined based, at least in part, on a duty cycle of a transmission

protocol of the second transceiver.

9. A device comprising:

a first transceiver configured to transmit, using an antenna, data packets in
accordance with a first transmission protocol;

a second transceiver configured to transmit, using the antenna, data packets in
accordance with a second transmission protocol; and

a processing device configured to generate a medium access schedule for at least
the first transceiver based on a transmission parameter of the second transceiver, wherein
the medium access schedule is a QuietlE schedule that identifies a plurality of quiet
periods and a plurality of available periods that are determined based, at least in part, on

the transmission parameter of the second transceiver.
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10. The device of claim 9, wherein each of the plurality of quiet periods identifies a
period during which the first transceiver is not available to communicate with a plurality
of wireless devices, and wherein each of the plurality of available periods identifies a
period during which the first transceiver is available to communicate with the plurality of

wireless devices.

11. The device of claim 9, wherein the processing device comprises a packet traffic

arbiter included in the first transceiver.

12. The device of claim 9, wherein the first transceiver is a wireless local area
network (WLAN) transceiver compatible with a Wi-Fi transmission protocol, wherein the
second transceiver is a Bluetooth transceiver, and wherein the transmission parameter of
the second transceiver identifies one or more parameters of a Bluetooth transmission

protocol.

13.  The device of claim 12, wherein the plurality of quiet periods and the plurality of
available periods of the QuietlE schedule are synchronized to Bluetooth sync events of

the second transceiver.

14. The device of claim 9, wherein the processing device is further configured to:
generate a first control signal to grant or deny transmission medium access to the
first transceiver based, at least in part, on the QuietIE schedule; and
generate a second control signal to grant or deny transmission medium access to

the second transceiver based, at least in part, on the QuietIE schedule.

15. The device of claim 9, wherein the processing device is further configured to
transmit the QuietlE schedule to a plurality of wireless devices, and wherein the QuietlE
schedule is transmitted in a beacon frame.

16. A system comprising;

an antenna configured to transmit wireless communications signals;
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a WLAN transceiver compatible with a Wi-Fi transmission protocol;

a Bluetooth transceiver compatible with a Bluetooth transmission protocol,

a processing device configured to generate a medium access schedule for the
WLAN transceiver based on a transmission parameter of the Bluetooth transceiver,
wherein the medium access schedule comprises a QuietlE schedule that identifies a
plurality of quiet periods and a plurality of available periods that are determined based, at
least in part, on the transmission parameter of the Bluetooth transceiver; and

a first plurality of devices configured to communicate with the WLAN
transceiver; and

a second plurality of devices configured to communicate with the Bluetooth

transceiver.

17. The system of claim 16, wherein each of the plurality of quiet periods identifies a
period during which the WLAN transceiver is not available to communicate with the first
plurality of devices, and wherein each of the plurality of available periods identifies a
period during which the WLAN transceiver is available to communicate with the first

plurality of devices.

18. The system of claim 17, the plurality of quiet periods and the plurality of
available periods of the QuietlE schedule are synchronized to Bluetooth sync events of

the Bluetooth transceiver.

19. The system of claim 16, wherein the processing device is further configured to:
generate a first control signal to grant or deny transmission medium access to the
WLAN transceiver based, at least in part, on the QuietIE schedule;
generate a second control signal to grant or deny transmission medium access to
the Bluetooth transceiver based, at least in part, on the QuietIE schedule; and

transmit the QuietlE schedule to the first plurality of devices in a beacon frame.

20. The system of claim 16, wherein the processing device is included in an access

point.
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