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(57) ABSTRACT

A device implementing adaptive gain table selection based
at least on coexistence signaling may include at least one
processor circuit. The at least one processor circuit may be
configured to identify that a packet is scheduled to be
received by a receiver and retrieve at least one transmission
indicator that indicates whether at least one transmitter is
transmitting, where the at least one transmitter is collocated
with the receiver within a device. The at least one processor
circuit may be further configured to select a first gain table
for reception of the packet by the receiver when the at least
one transmission indicator indicates that the at least one
transmitter is transmitting, otherwise selecting a second gain
table for reception of the packet by the receiver. The at least
one processor circuit may be further configured to apply
gain to the receiver based at least on the selected gain table.
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COEXISTENCE SIGNALING FOR ADAPTIVE
GAIN TABLE SELECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of U.S.
Provisional Patent Application Ser. No. 62/160,511, entitled
“Coexistence Signaling for Adaptive Gain Table Selection,”
filed on May 12, 2015, which is hereby incorporated by
reference in its entirety for all purposes.

TECHNICAL FIELD

[0002] The present description relates generally to coex-
istence signaling, including coexistence signaling for adap-
tive gain table selection.

BACKGROUND

[0003] A wireless local area network (WLAN)/Bluetooth
combination chip may include one or more WLAN cores
and a Bluetooth modem that provide for WLAN and Blu-
etooth communications, respectively. Multiple WL AN cores
may be used, for example, to facilitate multiple input
multiple output (MIMO) communications. However, in
some instances the WLAN and Bluetooth communications
may interfere with one another. For example, a WLAN
transmission signal can have a large bandwidth and there-
fore may be a high level jammer for the Bluetooth modem.
Thus, when one or more of the WLAN cores is transmitting,
the WLAN transmission signals can saturate the Bluetooth
receiver and prevent the Bluetooth receiver from receiving
a meaningful signal. In order to mitigate the interference, the
Bluetooth receiver may implement an interference detection
scheme, such as based on a Wideband Received Signal
Strength Indication (WRSSI) or a saturation indication.
However, the WRSSI and saturation indication may sample
the signal during a short period of time and therefore may
not always detect when one or more of the WLAN cores has
started transmitting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Certain features of the subject technology are set
forth in the appended claims. However, for purpose of
explanation, several embodiments of the subject technology
are set forth in the following figures.

[0005] FIG. 1 illustrates an example network environment
in which coexistence signaling for adaptive gain table selec-
tion may be implemented in accordance with one or more
implementations.

[0006] FIG. 2 illustrates an example user device imple-
menting coexistence signaling for adaptive gain table selec-
tion in accordance with one or more implementations.
[0007] FIG. 3 illustrates a flow diagram of an example
process of a user device implementing coexistence signaling
for adaptive gain table selection in accordance with one or
more implementations.

[0008] FIG. 4 illustrates example tables listing bits utilized
for coexistence signaling for adaptive gain table selection in
accordance with one or more implementations.

[0009] FIG. 5 conceptually illustrates an example elec-
tronic system with which one or more implementations of
the subject technology can be implemented.
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DETAILED DESCRIPTION

[0010] The detailed description set forth below is intended
as a description of various configurations of the subject
technology and is not intended to represent the only con-
figurations in which the subject technology may be prac-
ticed. The appended drawings are incorporated herein and
constitute a part of the detailed description. The detailed
description includes specific details for the purpose of
providing a thorough understanding of the subject technol-
ogy. However, the subject technology is not limited to the
specific details set forth herein and may be practiced using
one or more implementations. In one or more instances,
structures and components are shown in block diagram form
in order to avoid obscuring the concepts of the subject
technology.

[0011] In the subject system for adaptive gain table selec-
tion, a Bluetooth modem selects a gain table for receiving a
packet based not only on its own interference detection
scheme, but also based on coexistence signals transmitted by
one or more collocated WLAN cores that indicate when the
WLAN cores are transmitting, and also indicate the power
levels of any such transmissions. In particular, a real time
indication of an active WLAN transmission, as well as the
power level of the WLAN transmission, are provided by
each of the individual WLAN cores to a Bluetooth modem,
such as via a coexistence interface. The Bluetooth modem
may then select a high-linearity gain table for its receiver
when one or more of the WLAN cores are transmitting
and/or when the power level of any such transmissions
exceeds a particular power level threshold.

[0012] In one or more implementations, the Bluetooth
modem may receive separate active transmission and power
level signals from each of the WLAN cores. Since the
front-end module/antenna isolation as well as internal inte-
grated circuit (IC) isolation for the Bluetooth receiver may
be different for each of the WLAN cores, the Bluetooth
modem may utilize separate configurable power level
thresholds for determining whether the high-linearity gain
table should be used when each of the WLAN cores is
transmitting.

[0013] FIG. 1 illustrates an example network environment
100 in which coexistence signaling for adaptive gain table
selection may be implemented in accordance with one or
more implementations. Not all of the depicted components
may be used, however, and one or more implementations
may include additional components not shown in the figure.
Variations in the arrangement and type of the components
may be made without departing from the spirit or scope of
the claims as set forth herein. Additional components, dif-
ferent components, or fewer components may be provided.

[0014] The example network environment 100 includes a
user device 110, an access point 120, an electronic device
130, and a base station 140. The user device 110 may
include, may be a component of, and/or may be referred to
in one or more implementations as, a User Equipment (UE).
The user device 110 includes suitable logic, circuitry, inter-
faces, memory, and/or code that enables communications,
e.g. with the access point 120, the electronic device 130,
and/or the base station 140, via wireless interfaces and
utilizing one or more radio transceivers. In one or more
implementations, the user device 110 may be, or may
include, a mobile phone, a personal digital assistant (PDA),
a tablet device, a computer, or generally any device that is
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operable to communicate wirelessly with the access point
120, the electronic device 130, and/or the base station 140.
[0015] The electronic device 130 may be a device that
communicates wirelessly with the user device 110, such as
via Bluetooth, Zigbee, Bluetooth low energy, or any other
wireless technology. For explanatory purposes, the elec-
tronic device 130 is depicted in FIG. 1 as a Bluetooth
headset; however, the electronic device 130 is not limited to
Bluetooth and/or a headset. The access point 120 may be a
WLAN wireless access point that communicates with the
user device 110 via WLAN (or Wi-Fi) communications. The
base station 140 may include, may be a component of,
and/or may be referred to in one or more implementations
as, a Node B (NB) or an Evolved NodeB (eNodeB or eNB).
The base station 140 may include suitable logic, circuitry,
interfaces, memory, and/or code that enables wireless com-
munications, e.g. with the user device 110, via wireless
interfaces and utilizing one or more radio transceivers. The
base station 140 may be a base station of a cellular-based
wireless network, such as a Long-Term Evolution (LTE)
communications network, or generally any cellular-based
communications network. In one or more implementations,
the user device 110, the access point 120, the electronic
device 130 and/or the base station 140 may be, or may
include all or part of, the system discussed below with
respect to FIG. 5.

[0016] The user device 110 communicates with the access
point 120 according to a first wireless technology specifi-
cation or standard (e.g., a first type of wireless technology
that uses a first frequency band and has a first channel
bandwidth), the user device 110 may communicate with the
electronic device 130 according to a second wireless tech-
nology specification or standard (e.g., a second type of
wireless technology that uses a second frequency band
and/or has a second channel bandwidth), and the user device
110 may communicate with the base station 140 according
to a third wireless technology specification or standard (e.g.,
a third type of wireless technology that uses a third fre-
quency band and/or has a third channel bandwidth). In one
or more implementations, one or more of the first, second,
or third frequency bands may be the same and/or may
overlap, and one or more of the first, second, or third channel
bandwidths may be the same.

[0017] The user device 110 may include collocated radio
modules for enabling communication using the different
wireless technology specifications or standards. For
example, the user device 110 may include a cellular radio
module that enables cellular communications, such as LTE
communications, with the base station 140, a Bluetooth
radio module that enables Bluetooth communications with
the electronic device 130, and a WLAN radio module that
enables WLAN communications with the access point 120.
One or more of the radio modules, such as the WLAN radio
module, may include multiple cores for providing multiple
simultaneous streams, e.g. to facilitate MIMO communica-
tions. In one or more implementations, two or more of the
modules may be combined into a single module, e.g. a
Bluetooth modem and one or more WLAN cores may be
combined (and collocated) on a Bluetooth/ WLAN combi-
nation module.

[0018] Since the Bluetooth communications and the
WLAN communications of the user device 110 (as well as
Zigbee communications) may, in some instances, share the
same frequency band, e.g. 2.4-2.4835 gigahertz (GHz),
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concurrent Bluetooth and WLAN communications via col-
located radios may interfere with each other, which may
result in packet loss. In particular, since the channel band-
width of the WLAN communications may be 20 megahertz
(MHz) or 40 MHz, while the channel bandwidth of the
Bluetooth communications are only 1 MHz, the WLAN
communications may cause significant wideband interfer-
ence to the Bluetooth communications. Thus, if one or more
of the WLAN cores is transmitting while a collocated
Bluetooth modem is receiving, the WLAN transmission
signals may be amplified by the automatic gain control of the
Bluetooth receiver, thereby saturating the Bluetooth receiver
chain and preventing the Bluetooth receiver from receiving
a meaningful, e.g. decodable, signal.

[0019] However, when the Bluetooth modem can identify
that one or more WLAN cores will be transmitting at a
transmission level that will saturate the Bluetooth receiver
chain while the Bluetooth receiver is scheduled to receive a
Bluetooth transmission, the Bluetooth receiver may select a
different gain table, such as a high-linearity gain table, for
receiving the Bluetooth signal. The high-linearity gain table
may start at a lower maximum gain setting than the standard
gain table utilized by the Bluetooth receiver, thereby pre-
venting the unwanted WLAN transmission signals from
being amplified and saturating the Bluetooth receiver chain.
Similarly, when the WLAN cores can identify that the
Bluetooth modem will be transmitting at a transmission
level that will interfere with the WLAN cores receiving a
packet, the WLAN cores may select an alternate gain table,
such as a high-linearity gain table, for receiving the packet.
[0020] Thus, in order to provide for simultaneous and/or
overlapping WLAN transmission and Bluetooth reception
via collocated radios, the user device 110 may implement
coexistence signaling for adaptive gain table selection, as is
discussed further below with respect to FIGS. 2-4.

[0021] FIG. 2 illustrates an example user device 110
implementing coexistence signaling for adaptive gain table
selection in accordance with one or more implementations.
Not all of the depicted components may be used, however,
and one or more implementations may include additional
components not shown in the figure. Variations in the
arrangement and type of the components may be made
without departing from the spirit or scope of the claims as set
forth herein. Additional components, different components,
or fewer components may be provided.

[0022] The user device 110 includes an application pro-
cessor 210, a cellular module 220, and a Bluetooth/ WLAN
module 230. The application processor 210 may facilitate
with coexistence between the cellular module 220 and the
Bluetooth/WLAN module 230. The Bluetooth/ WLAN mod-
ule 230 includes a coexistence interface 232, a Bluetooth
modem 234, and one or more WLAN cores 236A-C that are
coupled to one or more antennas 238A-C. For explanatory
purposes, the Bluetooth modem 234 is illustrated in FIG. 2
as sharing the antenna 238A with the WLAN core 236A;
however, in one or more implementations, the Bluetooth
modem 234 is coupled to a separate dedicated antenna (not
shown) and therefore does not share the antenna 238A with
the WLAN core 236 A. The cellular module 220 may provide
for cellular, e.g. LTE, communications and may include (or
may be coupled to) a transceiver (transmitter/receiver) IC, a
processor/controller, a memory, and one or more antennas.
[0023] The WLAN cores 236A-C may each include (or
may be coupled to) a transceiver (transmitter/receiver) IC,
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processors/controllers, a memory, and one or more antennas
238A-C. For explanatory purposes, three WLAN cores
236A-C are illustrated in FIG. 2; however, any number of
WLAN cores may be utilized, such as one, two, or four or
more. Further for explanatory purposes, the WLAN cores
236A-C and the Bluetooth modem 234 are illustrated in FIG.
2 as being on a single Bluetooth/ WLAN module 230;
however, the WLAN cores 236A-C may be on a standalone
WLAN chip and the Bluetooth modem 234 may be on a
standalone Bluetooth chip with an interface coupling the two
standalone chips for coexistence signaling and/or with inter-
faces coupling the two standalone chips to the coexistence
interface 232.

[0024] The coexistence interface 232 may be an interface
(e.g. a global coexistence interface), and/or a bus, that
allows the WLAN cores 236A-C to communicate signals,
such as coexistence signals, in real-time with the Bluetooth
modem 234, and/or vice-versa. The coexistence interface
232 may also allow the cellular module 220 to communicate
in real-time with one or more of the WLAN cores 236A-C
and/or the Bluetooth modem 234. In general, the coexistence
interface 232 allows multiple modems, cores, and/or mod-
ules of differing wireless technology standards and/or speci-
fications to communicate with one another in real-time.

[0025] In one or more implementations, the coexistence
interface 232 may include a partition 233 for communica-
tions from the WLAN cores 236A-C to the Bluetooth
modem 234, and a separate partition for communications
from the Bluetooth modem 234 to the WLAN cores 236A-C.
The partition 233 may include registers that are written to by
the WLAN cores 236A-C and read from by the Bluetooth
modem 234, and the partition 235 may include registers that
are written to by the Bluetooth modem 234 and read from by
the WLAN cores 236A-C. The coexistence interface 232
may include additional partitions for communications
between the cellular module 220 and the WLAN cores
236A-C and communications between the cellular module
220 and the Bluetooth modem 234, respectively.

[0026] The WLAN cores 236A-C may each provide the
Bluetooth modem 234 with a real-time indication of an
active WLAN transmission by transmitting a transmission
indicator (e.g. a WLANTxOn bit) to the Bluetooth modem
234 via the coexistence interface 232. The WLAN cores
236A-C may also each provide an indication of the power
level of any such transmission by transmitting a transmis-
sion power level indicator (e.g. a WLANTxPwr value) to the
Bluetooth modem 234 via the coexistence interface 232.
Thus, when the Bluetooth modem 234 determines that one
or more of the WLAN cores 236A-C is transmitting, and/or
that the power level of any such transmissions exceeds a
power level threshold, when the Bluetooth modem 234 is
scheduled to receive a Bluetooth packet, the Bluetooth
modem 234 may select the high-linearity gain table for
reception of the packet.

[0027] In one or more implementations, the Bluetooth
modem 234 may also provide one or more of the WLAN
cores 236A-C with a real-time indication of an active
Bluetooth transmission by transmitting a transmission indi-
cator (e.g. a BluetoothTxOn bit) to one or more of the
WLAN cores 236A-C via the coexistence interface 232. The
Bluetooth modem 234 may also provide an indication of the
power level of any such transmission by transmitting a
transmission power level indicator (e.g. a BluetoothTxPwr
value) to one or more of the WLAN cores 236 A-C via the
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coexistence interface 232. Thus, when one or more of the
WLAN cores 236A-C, such as the WLAN core 236A,
determines that the Bluetooth modem 234 is transmitting,
and/or that the power level of any such transmissions
exceeds a power level threshold, when the WLAN core
236A is scheduled to receive a WLAN packet, the WLAN
core 236A may select an alternate gain table, such as a
high-linearity gain table, for reception of the packet. One or
more of the WLAN cores 236A-C may share a common
power level threshold, or one or more of the WLAN cores
236A-C may each utilize a separate power level threshold.
Since the front-end module/antenna isolation as well as
internal IC isolation for the Bluetooth modem 234 may be
different for each of the WLAN cores 236A-C, the Bluetooth
modem 234 may store separate configurable power level
thresholds, e.g. in on-chip registers, for each of the WLAN
cores 236A-C. The Bluetooth modem 234 may also store,
e.g. in on-chip registers, separate enable bits for each of the
WLAN cores 236 A-C. Thus, the Bluetooth modem 234 may
individually enable/disable the adaptive gain table selection
for the transmissions of each of the WLAN cores 236A-C
via the on-chip registers. If the adaptive gain table selection
is disabled for one or more of the WLAN cores 236A-C,
such as the WLAN core 236A, the Bluetooth modem 234
ignores the coexistence signals transmitted by the WLAN
core 236A when determining whether to use the standard or
high-linearity gain table for reception of a packet.

[0028] The power level thresholds may be pre-configured
for each of the WLAN cores 236A-C, such as based on
empirically measured isolation between each of the WLAN
cores 236A-C and the Bluetooth modem 234. However, if
one of the WLAN cores 236A-C, such as the WLAN core
236A, transmits signals at a power level below the corre-
sponding power level threshold that nonetheless saturate the
receiver chain of the Bluetooth modem 234, the Bluetooth
modem 234 may adaptively decrease the power level thresh-
old for the WL AN core 236A. If signals transmitted by the
WLAN core 236 A continue to saturate the receiver chain of
the Bluetooth modem 234, the Bluetooth modem 234 may
continue to decrease the power level threshold for the
WLAN core 236A until the receiver chain is no longer
saturated by the signals transmitted by the WLAN core
236A.

[0029] The values of the standard gain table and the
high-linearity gain table of the Bluetooth modem 234 may
vary by implementation. However, in general the high-
linearity gain table is constructed to handle very strong
jammer levels. Thus, the initial gain indicated by the high-
linearity table, e.g. the maximum gain, may be less than the
initial gain indicated by the standard gain table in order to
prevent high level jammers from saturating the receiver
chain. For example, the initial gain setting of the standard
gain table may utilize a component in the receiver chain,
such as a low noise amplifier (LNA), to amplify the received
signal, while the initial gain setting of the high-linearity
table may configure the LNA in a bypass mode such that the
received signal is not amplified by the LNA in the receiver
chain.

[0030] For explanatory purposes, the coexistence interface
232 is discussed herein in the context of WLAN and
Bluetooth transmissions. However, the coexistence interface
232 may be implemented in the context of any number of
different communication technologies that utilize a shared
medium.
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[0031] Inone or more implementations, one or more of the
application processor 210, the cellular module 220, the
Bluetooth/ WLAN module 230, the coexistence interface
232, the partitions 233, 235, the WLAN cores 236A-C,
and/or the Bluetooth modem 234, may be implemented in
software (e.g., subroutines and code) and/or in hardware
(e.g., an Application Specific Integrated Circuit (ASIC), a
Field Programmable Gate Array (FPGA), a Programmable
Logic Device (PLD), a controller, a state machine, gated
logic, discrete hardware components, or any other suitable
devices) and/or a combination of both. Additional features
and functions of these modules according to various aspects
of the subject technology are further described in the present
disclosure.

[0032] FIG. 3 illustrates a flow diagram of an example
process 300 of a user device 110 implementing coexistence
signaling for adaptive gain table selection in accordance
with one or more implementations. For explanatory pur-
poses, the example process 300 is primarily described herein
with reference to the Bluetooth modem 234 of the user
device 110 FIG. 2; however, the example process 300 is not
limited to the Bluetooth modem 234 of the user device 110
of FIG. 2, e.g. the example process 300 may be performed
by one or more of the WLAN cores 236A-C, and/or the
example process 300 may be performed by one or more
components of the Bluetooth modem 234 and/or the user
device 110. Further for explanatory purposes, the blocks of
the example process 300 are described herein as occurring in
serial, or linearly. However, multiple blocks of the example
process 300 may occur in parallel. In addition, the blocks of
the example process 300 may be performed a different order
than the order shown and/or one or more of the blocks of the
example process 300 may not be performed.

[0033] The Bluetooth modem 234 identifies that a packet
is scheduled to be received at a receiver of the Bluetooth
modem 234 (302). For example, the Bluetooth modem 234
may receive an indication from the application processor
210 indicating that a Bluetooth packet is scheduled to be
received in an immediately following or subsequent time
period and/or clock cycle. The Bluetooth modem 234
retrieves transmission indicators for any collocated trans-
mitters, such as the WLAN cores 236A-C, such as via the
coexistence interface 232 (304). In one or more implemen-
tations, the Bluetooth modem 234 may first verify that the
adaptive gain table selection is enabled for the collocated
transmitters before retrieving the transmission indicators.
The Bluetooth modem 234 may bypass the retrieving for any
transmitters for which the adaptive gain table selection is not
enabled. If the adaptive gain table selection is not enabled
for any collocated transmitters, the Bluetooth modem 234
may select the standard gain table for receiving the packet
(312) and apply gain to the receiver chain as indicated by the
standard gain table (316).

[0034] Ifthe retrieved transmission indicators indicate that
none of the collocated transmitters are transmitting (306),
the Bluetooth modem 234 selects the standard gain table for
receiving the packet (312) and applies gain to the receiver
chain as indicated by the standard gain table (316). If the
retrieved transmission indicators indicate that one or more of
the collocated transmitters are transmitting, the Bluetooth
modem 234 retrieves the transmission power level indicators
for the one or more transmitters that are transmitting, such
as via the coexistence interface 232 (308). For explanatory
purposes, the Bluetooth modem 234 is described as retriev-
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ing the transmission indicators for the transmitters (304) and
the transmission power level indicators for the transmitters
(308) separately. However, the Bluetooth modem 234 may
retrieve the transmission indicators and the transmission
power level indicators simultaneously. In one or more imple-
mentations, the transmission indicators and the transmission
power level indicators may be passed, transmitted and/or
pushed by the coexistence interface 232 to the Bluetooth
modem 234.

[0035] The Bluetooth modem 234 determines whether any
of the retrieved transmission power level indicators of the
transmitters exceed the power level thresholds associated
with the corresponding transmitters (310). For example, the
Bluetooth modem 234 may store a separate power level
threshold for each of the collocated transmitters. If none of
the retrieved transmission power level indicators of the
transmitters exceed the respective power level thresholds
associated with the transmitters, the Bluetooth modem 234
selects the standard gain table for receiving the packet (312)
and applies gain to the receiver chain as indicated by the
standard gain table (316). If one or more of the retrieved
transmission power level indicators of one or more of the
transmitters exceeds one or more of the respective power
level thresholds associated with the one or more transmitters
(310), the Bluetooth modem 234 selects the high-linearity
gain table for receiving the packet (314) and the Bluetooth
modem applies gain to the receiver chain as indicated by the
high-linearity gain table (316).

[0036] FIG. 4 illustrates example tables 410, 420, 430
listing bits utilized for coexistence signaling for adaptive
gain table selection in accordance with one or more imple-
mentations. The enable detection table 410 lists the bits that
may set by the Bluetooth modem 234 to enable the adaptive
gain table selection for each of the WLAN cores 236A-C.
Thus, if the wlTx2GCore0Det_Enable bits are set to enable
for the WLAN cores 236A-B, and set to disable for the
WLAN core 236C, the Bluetooth modem 234 will imple-
ment the adaptive gain table selection for transmissions by
the WLAN cores 236A-B, but not for transmissions by the
WLAN core 236C.

[0037] The power level threshold tables 420, 430 lists the
bits that are used by the Bluetooth modem 234 to set the
configurable power level threshold values for each of the
WLAN cores 236A-C. Thus, the power level threshold
values can be set differently for each of the WLAN cores
236A-C and/or may be individually adaptively configured,
e.g. raised or lowered, by the Bluetooth modem 234 during
operation of the Bluetooth modem 234.

[0038] FIG. 5 conceptually illustrates an example elec-
tronic system 500 with which one or more implementations
of the subject technology can be implemented. The elec-
tronic system 500, for example, may be, or may include, one
or more of the user device 110, the access point 120, the
electronic device 130, the base station 140, one or more
wearable devices, a picocell, a microcell, a macrocell, a
desktop computer, a laptop computer, a tablet device, a
phone, and/or generally any electronic device. Such an
electronic system 500 includes various types of computer
readable media and interfaces for various other types of
computer readable media. The electronic system 500
includes a bus 508, one or more processing unit(s) 512, a
system memory 504, a read-only memory (ROM) 510, a
permanent storage device 502, an input device interface 514,
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an output device interface 506, one or more network inter-
face(s) 516, and/or subsets and variations thereof.

[0039] The bus 508 collectively represents all system,
peripheral, and chipset buses that communicatively connect
the numerous internal devices of the electronic system 500.
In one or more implementations, the bus 508 communica-
tively connects the one or more processing unit(s) 512 with
the ROM 510, the system memory 504, and the permanent
storage device 502. From these various memory units, the
one or more processing unit(s) 512 retrieves instructions to
execute and data to process in order to execute the processes
of the subject disclosure. The one or more processing unit(s)
512 can be a single processor or a multi-core processor in
different implementations.

[0040] The ROM 510 stores static data and instructions
that are utilized by the one or more processing unit(s) 512
and other modules of the electronic system 500. The per-
manent storage device 502, on the other hand, may be a
read-and-write memory device. The permanent storage
device 502 may be a non-volatile memory unit that stores
instructions and data even when the electronic system 500 is
off. In one or more implementations, a mass-storage device
(such as a magnetic or optical disk and its corresponding
disk drive) may be used as the permanent storage device
502.

[0041] In one or more implementations, a removable
storage device (such as a floppy disk, flash drive, and its
corresponding disk drive) may be used as the permanent
storage device 502. Like the permanent storage device 502,
the system memory 504 may be a read-and-write memory
device. However, unlike the permanent storage device 502,
the system memory 504 may be a volatile read-and-write
memory, such as random access memory (RAM). The
system memory 504 may store one or more of the instruc-
tions and/or data that the one or more processing unit(s) 512
may utilize at runtime. In one or more implementations, the
processes of the subject disclosure are stored in the system
memory 504, the permanent storage device 502, and/or the
ROM 510. From these various memory units, the one or
more processing unit(s) 512 retrieve instructions to execute
and data to process in order to execute the processes of one
or more implementations.

[0042] The bus 508 also connects to the input and output
device interfaces 514 and 506. The input device interface
514 enables a user to communicate information and select
commands to the electronic system 500. Input devices that
may be used with the input device interface 514 may
include, for example, alphanumeric keyboards and pointing
devices (also called “cursor control devices”). The output
device interface 506 may enable, for example, the display of
images generated by the electronic system 500. Output
devices that may be used with the output device interface
506 may include, for example, printers and display devices,
such as a liquid crystal display (LCD), a light emitting diode
(LED) display, an organic light emitting diode (OLED)
display, a flexible display, a flat panel display, a solid state
display, a projector, or any other device for outputting
information. One or more implementations may include
devices that function as both input and output devices, such
as a touchscreen. In these implementations, feedback pro-
vided to the user can be any form of sensory feedback, such
as visual feedback, auditory feedback, or tactile feedback;
and input from the user can be received in any form,
including acoustic, speech, or tactile input.
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[0043] As shown in FIG. 5, bus 508 also couples elec-
tronic system 500 to one or more networks (not shown)
through one or more network interface(s) 516. The one or
more network interface(s) may include a cellular commu-
nication interface, a Bluetooth interface, a Bluetooth low
energy (BLE) interface, a Zigbee interface, an Ethernet
interface, a WLAN interface, a multimedia over coax alli-
ance (MoCA) interface, a HomePlug interface, a reduced
gigabit media independent interface (RGMII), or generally
any interface for connecting to a network. In this manner,
electronic system 500 can be a part of one or more networks
of computers (such as a local area network (LAN), a
personal area network (PAN), a peer-to-peer network (P2P),
a wide area network (WAN), or an Intranet, or a network of
networks, such as the Internet. Any or all components of
electronic system 500 can be used in conjunction with the
subject disclosure.

[0044] Implementations within the scope of the present
disclosure can be partially or entirely realized using a
tangible computer-readable storage medium (or multiple
tangible computer-readable storage media of one or more
types) encoding one or more instructions. The tangible
computer-readable storage medium also can be non-transi-
tory in nature.

[0045] The computer-readable storage medium can be any
storage medium that can be read, written, or otherwise
accessed by a general purpose or special purpose computing
device, including any processing electronics and/or process-
ing circuitry capable of executing instructions. For example,
without limitation, the computer-readable medium can
include any volatile semiconductor memory, such as RAM,
DRAM, SRAM, T-RAM, Z-RAM, and TTRAM. The com-
puter-readable medium also can include any non-volatile
semiconductor memory, such as ROM, PROM, EPROM,
EEPROM, NVRAM, flash, SSD, nvSRAM, FeRAM,
FeTRAM, MRAM, PRAM, CBRAM, SONOS, RRAM,
NRAM, racetrack memory, FIG, and Millipede memory.
[0046] Further, the computer-readable storage medium
can include any non-semiconductor memory, such as optical
disk storage, magnetic disk storage, magnetic tape, other
magnetic storage devices, or any other medium capable of
storing one or more instructions. In one or more implemen-
tations, the tangible computer-readable storage medium can
be directly coupled to a computing device, while in other
implementations, the tangible computer-readable storage
medium can be indirectly coupled to a computing device,
e.g., via one or more wired connections, one or more
wireless connections, or any combination thereof

[0047] Instructions can be directly executable or can be
used to develop executable instructions. For example,
instructions can be realized as executable or non-executable
machine code or as instructions in a high-level language that
can be compiled to produce executable or non-executable
machine code. Further, instructions also can be realized as or
can include data. Computer-executable instructions also can
be organized in any format, including routines, subroutines,
programs, data structures, objects, modules, applications,
applets, functions, etc. As recognized by those of skill in the
art, details including, but not limited to, the number, struc-
ture, sequence, and organization of instructions can vary
significantly without varying the underlying logic, function,
processing, and output.

[0048] While the above discussion primarily refers to
microprocessor or multi-core processors that execute soft-
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ware, one or more implementations are performed by one or
more integrated circuits, such as ASICs or FPGAs. In one or
more implementations, such integrated circuits execute
instructions that are stored on the circuit itself.

[0049] Those of skill in the art would appreciate that the
various illustrative blocks, modules, elements, components,
methods, and algorithms described herein may be imple-
mented as electronic hardware, computer software, or com-
binations of both. To illustrate this interchangeability of
hardware and software, various illustrative blocks, modules,
elements, components, methods, and algorithms have been
described above generally in terms of their functionality.
Whether such functionality is implemented as hardware or
software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans
may implement the described functionality in varying ways
for each particular application. Various components and
blocks may be arranged differently (e.g., arranged in a
different order, or partitioned in a different way) all without
departing from the scope of the subject technology.

[0050] It is understood that any specific order or hierarchy
of blocks in the processes disclosed is an illustration of
example approaches. Based upon design preferences, it is
understood that the specific order or hierarchy of blocks in
the processes may be rearranged, or that all illustrated blocks
be performed. Any of the blocks may be performed simul-
taneously. In one or more implementations, multitasking and
parallel processing may be advantageous. Moreover, the
separation of various system components in the embodi-
ments described above should not be understood as requir-
ing such separation in all embodiments, and it should be
understood that the described program components and
systems can generally be integrated together in a single
software product or packaged into multiple software prod-
ucts.

[0051] As used in this specification and any claims of this
application, the terms “access point”, “receiver”, “com-
puter”, “server”, “processor”’, and “memory” all refer to
electronic or other technological devices. These terms
exclude people or groups of people. For the purposes of the
specification, the terms “display” or “displaying” means
displaying on or by an electronic device.

[0052] As used herein, the phrase “at least one of” pre-
ceding a series of items, with the term “and” or “or” to
separate any of the items, modifies the list as a whole, rather
than each member of the list (e.g., each item). The phrase “at
least one of” does not require selection of at least one of each
item listed; rather, the phrase allows a meaning that includes
at least one of any one of the items, and/or at least one of any
combination of the items, and/or at least one of each of the
items. By way of example, the phrases “at least one of A, B,
and C” or “at least one of A, B, or C” each refer to only A,
only B, or only C; any combination of A, B, and C; and/or
at least one of each of A, B, and C.

[0053] The predicate words “configured to”, “operable
t0”, and “programmed to” do not imply any particular
tangible or intangible modification of a subject, but, rather,
are intended to be used interchangeably. In one or more
implementations, a processor configured to monitor and
control an operation or a component may also mean the
processor being programmed to monitor and control the
operation or the processor being operable to monitor and
control the operation. Likewise, a processor configured to

Nov. 17, 2016

execute code can be construed as a processor programmed
to execute code or operable to execute code.

[0054] Phrases such as an aspect, the aspect, another
aspect, some aspects, one or more aspects, an implementa-
tion, the implementation, another implementation, some
implementations, one or more implementations, an embodi-
ment, the embodiment, another embodiment, some embodi-
ments, one or more embodiments, a configuration, the
configuration, another configuration, some configurations,
one or more configurations, the subject technology, the
disclosure, the present disclosure, other variations thereof
and alike are for convenience and do not imply that a
disclosure relating to such phrase(s) is essential to the
subject technology or that such disclosure applies to all
configurations of the subject technology. A disclosure relat-
ing to such phrase(s) may apply to all configurations, or one
or more configurations. A disclosure relating to such phrase
(s) may provide one or more examples. A phrase such as an
aspect or some aspects may refer to one or more aspects and
vice versa, and this applies similarly to other foregoing
phrases.

[0055] The word “exemplary” is used herein to mean
“serving as an example, instance, or illustration.” Any
embodiment described herein as “exemplary” or as an
“example” is not necessarily to be construed as preferred or
advantageous over other embodiments. Furthermore, to the
extent that the term “include,” “have,” or the like is used in
the description or the claims, such term is intended to be
inclusive in a manner similar to the term “comprise” as
“comprise” is interpreted when employed as a transitional
word in a claim.

[0056] All structural and functional equivalents to the
elements of the various aspects described throughout this
disclosure that are known or later come to be known to those
of ordinary skill in the art are expressly incorporated herein
by reference and are intended to be encompassed by the
claims. Moreover, nothing disclosed herein is intended to be
dedicated to the public regardless of whether such disclosure
is explicitly recited in the claims. No claim element is to be
construed under the provisions of 35 U.S.C. §112, sixth
paragraph, unless the element is expressly recited using the
phrase “means for” or, in the case of a method claim, the
element is recited using the phrase “step for.”

[0057] The previous description is provided to enable any
person skilled in the art to practice the various aspects
described herein. Various modifications to these aspects will
be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects.
Thus, the claims are not intended to be limited to the aspects
shown herein, but are to be accorded the full scope consis-
tent with the language claims, wherein reference to an
element in the singular is not intended to mean “one and
only one” unless specifically so stated, but rather “one or
more.” Unless specifically stated otherwise, the term “some”
refers to one or more. Pronouns in the masculine (e.g., his)
include the feminine and neuter gender (e.g., her and its) and
vice versa. Headings and subheadings, if any, are used for
convenience only and do not limit the subject disclosure.

What is claimed is:
1. A device comprising:
at least one processor circuit configured to:

identify that a packet is scheduled to be received by a
receiver;
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retrieve at least one transmission indicator that indi-
cates whether at least one transmitter is transmitting,
wherein the at least one transmitter is collocated with
the receiver within the device; and

select a first gain table for reception of the packet by the
receiver when the at least one transmission indicator
indicates that the at least one transmitter is transmit-
ting, otherwise selecting a second gain table for
reception of the packet by the receiver.

2. The device of claim 1, wherein the at least one
processor circuit is further configured to:

apply gain to at least one component of the receiver based

at least in part on the selected first or second gain table;
and

receive the packet via the receiver while the at least one

collocated transmitter is transmitting.
3. The device of claim 1, wherein the at least one
processor circuit is further configured to:
retrieve at least one transmission power level indicator
that indicates at least one power level associated with
the transmitting of the at least one transmitter; and

select the first gain table for reception of the packet by the
receiver when the at least one transmission indicator
indicates that the at least one transmitter is transmitting
and the at least one transmission power level indicator
indicates that the at least one power level associated
with the transmitting exceeds at least one power level
threshold, otherwise selecting the second gain table for
reception of the packet by the receiver.

4. The device of claim 3, wherein the first gain table is
selected and the at least one processor circuit is further
configured to:

attempt to receive the packet utilizing the selected first or

second gain table;

determine that the packet is not receivable or decodable;

and

adjust the at least one power level threshold.

5. The device of claim 4, wherein the least one transmis-
sion indicator comprises a plurality of transmission indica-
tors that each indicates whether one of a plurality of trans-
mitters is transmitting.

6. The device of claim 5, wherein the at least one
transmission power level indicator comprises a plurality of
transmission power level indicators that each indicate one of
a plurality of power levels associated with transmissions of
one of the plurality of transmitters and the at least one power
level threshold comprises a plurality of power level thresh-
olds each corresponding to one of the plurality of transmit-
ters.

7. The device of claim 1, wherein the first gain table
comprises a high-linearity gain table, and a maximum gain
of the first gain table is less than a maximum gain of the
second gain table.

8. The device of claim 1, wherein the at least one
processor circuit is further configured to:

retrieve the at least one transmission indicator via a

coexistence interface.

9. The device of claim 1, wherein the at least one
processor circuit is further configured to:

verify that at least one enable bit corresponding to the at

least one transmitter is enabled prior to retrieving the at
least one transmission indicator; and
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when the at least one enable bit is not enabled, select the
second gain table for reception of the packet by the
receiver without retrieving the at least one transmission
indicator.
10. The device of claim 1, wherein the receiver comprises
a Bluetooth receiver and the at least one transmitter com-
prises at least one wireless local area network (WLAN)
transmitter.
11. The device of claim 10, wherein the at least one
transmitter further comprises at least one Zigbee transmitter.
12. A method comprising:
determining that a packet is to be received by a receiver
during an immediately following time period;

retrieving a plurality of transmission power level indica-
tors that indicate a plurality of transmission powers of
a plurality of transmitters, wherein the plurality of
transmitters are collocated with the receiver on a chip;

comparing each of the plurality of transmission powers to
one of a plurality of transmission power level thresh-
olds that is associated with one of the plurality of
transmitters corresponding to each of the plurality of
transmission powers;

selecting a first gain table for reception of the packet by

the receiver when at least one of the transmission
powers of at least one of the plurality of transmitters
exceeds the compared at least one of the plurality of
transmission power level thresholds, otherwise select-
ing a second gain table for reception of the packet by
the receiver;

configuring gain for the receiver based at least in part on

the selected first or second gain table; and

receiving the packet via the receiver while at least one of

the plurality of transmitters is transmitting.

13. The method of claim 12, wherein at least one of the
plurality of transmission powers of at least one of the
plurality of transmitters is zero.

14. The method of claim 12, wherein the receiver is
associated with a first wireless communication technology
and the plurality of transmitters are associated with a second
wireless communication technology that differs from the
first wireless communication technology.

15. The method of claim 12, wherein the first gain table
is selected and the method further comprises:

attempting to receive the packet based at least in part on

the first gain table;

determining that the packet is not receivable or decodable;

and

decreasing the at least one of the plurality of transmission

power level thresholds.

16. The method of claim 12, wherein a maximum gain of
the first gain table is less than a maximum gain of the second
gain table.

17. The method of claim 12, wherein retrieving the
plurality of transmission power level indicators comprises
retrieving the plurality of transmission power level indica-
tors from a plurality of registers of a coexistence interface
that is collocated with the receiver and the plurality of
transmitters.

18. A computer program product comprising instructions
stored in a tangible computer-readable storage medium, the
instructions comprising:

instructions to determine whether a transmitter will be

transmitting a first transmission while a receiver will be
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receiving a second transmission, the transmitter and the
receiver being collocated within a chip;
instructions to select a first gain table for receiving the
second transmission by the receiver when the transmit-
ter will be transmitting the first transmission while the
receiver will be receiving the second transmission,
otherwise to select a second gain table for receiving the
second transmission by the receiver, the first gain table
having a lower maximum gain setting than the second
table;
instructions to apply the selected first or second gain table
to the receiver; and
instructions to receive the second transmission, by the
receiver, while the transmitter is transmitting the first
transmission.
19. The computer program product of claim 18, the
instructions further comprising:
instructions to determine whether the transmitter will be
transmitting the first transmission while the receiver
will be receiving the second transmission by retrieving
a value from a register of a coexistence interface, the
value being written to the register by the transmitter.
20. The computer program product of claim 19, wherein
the transmitter is associated with a first wireless technology
and the receiver is associated with a second wireless tech-
nology.
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