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(57) ABSTRACT 

Synchronized calibration for wireless communication 
devices. A protocol is presented herein that allows for cali 
bration operation(s) by one or more wireless communication 
devices to mitigate (or eliminate) the disruption caused to the 
communication medium thereby. A calibration announce 
ment frame is provided by a wireless communication device 
intending to perform calibration operation(s), and respective 
receiving wireless communication devices may adaptively 
determine whether to perform a calibration operation based 
thereon. In response to a calibration announcement frame, 
one or more other wireless communication devices may also 
perform calibration operation(s) (e.g., in accordance with a 
group calibration event, simultaneously, etc.) or may perform 
Some operations as to minimize any effects that may be 
incurred during Such a calibration operation(s) (e.g., enter 
into some robust operational mode, power savings mode, 
etc.). Such a calibration announcement frame may indicate 
respective time slots (e.g., maintenance window) during 
which respective wireless communication devices may per 
form calibration operation(s). 
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SYNCHRONIZED CALIBRATION FOR 
WRELESS COMMUNICATION DEVICES 

CROSS REFERENCE TO RELATED 
PATENTS/PATENT APPLICATIONS 

Provisional Priority Claims 
0001. The present U.S. Utility patent application claims 
priority pursuant to 35 U.S.C. S 119(e) to the following U.S. 
Provisional patent application which is hereby incorporated 
herein by reference in its entirety and made part of the present 
U.S. Utility patent application for all purposes: 
0002 1. U.S. Provisional Patent Application Ser. No. 
61/491,838, entitled “Media communications and signaling 
within wireless communication systems.” (Attorney Docket 
No. BP22744), filed May 31, 2011, pending. 

Incorporation by Reference 

0003. The following standards/draft standards are hereby 
incorporated herein by reference in their entirety and are 
made part of the present U.S. Utility patent application for all 
purposes: 
0004) 1. WD1: Working Draft 1 of High-Efficiency Video 
Coding, Joint Collaborative Team on Video Coding (JCT 
VC), of ITU-TSG16 WP3 and ISO/IEC JTC1/SC29/WG 11, 
Thomas Wiegand, et al., 3rd Meeting: Guangzhou, CN, 7-15 
Oct., 2010, Document: JCTVC-C403, 137 pages. 
0005 2. ISO/IEC 14496-10 MPEG-4 Part 10, AVC (Ad 
vanced Video Coding), alternatively referred to as H.264/ 
MPEG-4 Part 10 or AVC (Advanced Video Coding), ITU 
H.264/MPEG4-AVC, or equivalent. 

Incorporation by Reference 

0006. The following IEEE standards/draft IEEE standards 
are hereby incorporated herein by reference in their entirety 
and are made part of the present U.S. Utility patent applica 
tion for all purposes: 
0007 1. IEEE Std 802.11TM 2007, “IEEE Standard for 
Information technology—Telecommunications and informa 
tion exchange between systems—Local and metropolitan 
area networks—Specific requirements; Part 11: Wireless 
LAN Medium Access Control (MAC) and Physical Layer 
(PHY) Specifications.” IEEE Computer Society, IEEE Std 
802.11TM 2007, (Revision of IEEE Std 802.11-1999), 1233 
pageS. 
0008 2. IEEE Std 802.11TM 2009, “IEEE Standard for 
Information technology—Telecommunications and informa 
tion exchange between systems—Local and metropolitan 
area networks—Specific requirements; Part 11: Wireless 
LAN Medium Access Control (MAC) and Physical Layer 
(PHY) Specifications: Amendment 5: Enhancements for 
Higher Throughput.” IEEE Computer Society, IEEE Std 802. 
11 nTM 2009, (Amendment to IEEE Std 802.11TM 2007 as 
amended by IEEE Std 802.11kTM 2008, IEEE Std 802. 
11 rTM 2008, IEEE Std 802.11yTM 2008, and IEEE Std 
802.11 rTM 2009), 536 pages. 
0009. 3. IEEE P802.11acTM/D1.0, May 2011, “Draft 
STANDARD for Information Technology—Telecommuni 
cations and information exchange between systems—Local 
and metropolitan area networks—Specific requirements, Part 
11: Wireless LAN Medium Access Control (MAC) and 
Physical Layer (PHY) specifications, Amendment 5: 
Enhancements for Very High Throughput for Operation in 
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Bands below 6 GHz.” Prepared by the 802.11 Working Group 
of the 802 Committee, 263 total pages (pp. ii-xxi. 1-242). 

BACKGROUND OF THE INVENTION 

0010) 1. Technical Field of the Invention 
0011. The invention relates generally to communication 
systems; and, more particularly, it relates to coordinating 
calibration operations among the various wireless communi 
cation devices within Such communication systems as to miti 
gate (or eliminate) any undesirable interference such as may 
be generated thereby. 
(0012. 2. Description of Related Art 
0013 Communication systems are known to support wire 
less and wire lined communications between wireless and/or 
wire lined communication devices. Such communication sys 
tems range from national and/or international cellular tele 
phone systems to the Internet to point-to-point in-home wire 
less networks. Each type of communication system is 
constructed, and hence operates, in accordance with one or 
more communication standards. For instance, wireless com 
munication systems may operate in accordance with one or 
more standards including, but not limited to, IEEE 802.11x, 
Bluetooth, advanced mobile phone services (AMPS), digital 
AMPS, global system for mobile communications (GSM), 
code division multiple access (CDMA), local multi-point 
distribution systems (LMDS), multi-channel-multi-point dis 
tribution systems (MMDS), and/or variations thereof. 
0014 Depending on the type of wireless communication 
system, a wireless communication device, such as a cellular 
telephone, two-way radio, personal digital assistant (PDA), 
personal computer (PC), laptop computer, home entertain 
ment equipment, et cetera communicates directly or indi 
rectly with other wireless communication devices. For direct 
communications (also known as point-to-point communica 
tions), the participating wireless communication devices tune 
their receivers and transmitters to the same channel or chan 
nels (e.g., one of the plurality of radio frequency (RF) carriers 
of the wireless communication system) and communicate 
over that channel(s). For indirect wireless communications, 
each wireless communication device communicates directly 
with an associated base station (e.g., for cellular services) 
and/or an associated access point (e.g., for an in-home or 
in-building wireless network) via an assigned channel. To 
complete a communication connection between the wireless 
communication devices, the associated base stations and/or 
associated access points communicate with each other 
directly, via a system controller, via the public switch tele 
phone network, via the Internet, and/or via some other wide 
area network. 
0015 For each wireless communication device to partici 
pate in wireless communications, it includes a built-in radio 
transceiver (i.e., receiver and transmitter) or is coupled to an 
associated radio transceiver (e.g., a station for in-home and/or 
in-building wireless communication networks, RF modem, 
etc.). As is known, the receiver is coupled to the antenna and 
includes a low noise amplifier, one or more intermediate 
frequency stages, a filtering stage, and a data recovery stage. 
The low noise amplifier receives inbound RF signals via the 
antenna and amplifies them. The one or more intermediate 
frequency stages mix the amplified RF signals with one or 
more local oscillations to convert the amplified RF signal into 
baseband signals or intermediate frequency (IF) signals. The 
filtering stage filters the baseband signals or the IF signals to 
attenuate unwanted out of band signals to produce filtered 
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signals. The data recovery stage recovers raw data from the 
filtered signals in accordance with the particular wireless 
communication standard. 
0016. As is also known, the transmitter includes a data 
modulation stage, one or more intermediate frequency stages, 
and a power amplifier (PA). The data modulation stage con 
verts raw data into baseband signals in accordance with a 
particular wireless communication standard. The one or more 
intermediate frequency stages mix the baseband signals with 
one or more local oscillations to produce RF signals. The 
power amplifier amplifies the RF signals prior to transmission 
via an antenna. 
0017. Typically, the transmitter will include one antenna 
for transmitting the RF signals, which are received by a single 
antenna, or multiple antennae (alternatively, antennas), of a 
receiver. When the receiver includes two or more antennae, 
the receiver will select one of them to receive the incoming 
RF signals. In this instance, the wireless communication 
between the transmitter and receiver is a single-output-single 
input (SISO) communication, even if the receiver includes 
multiple antennae that are used as diversity antennae (i.e., 
selecting one of them to receive the incoming RF signals). For 
SISO wireless communications, a transceiver includes one 
transmitter and one receiver. Currently, most wireless local 
area networks (WLAN) that are IEEE 802.11, 802.11a, 802. 
11b, or 802.11g employ SISO wireless communications. 
0018. Other types of wireless communications include 
single-input-multiple-output (SIMO), multiple-input-single 
output (MISO), and multiple-input-multiple-output 
(MIMO). In a SIMO wireless communication, a single trans 
mitter processes data into radio frequency signals that are 
transmitted to a receiver. The receiver includes two or more 
antennae and two or more receiver paths. Each of the anten 
nae receives the RF signals and provides them to a corre 
sponding receiver path (e.g., LNA, down conversion module, 
filters, and ADCs). Each of the receiver paths processes the 
received RF signals to produce digital signals, which are 
combined and then processed to recapture the transmitted 
data. 
0019 For a multiple-input-single-output (MISO) wireless 
communication, the transmitter includes two or more trans 
mission paths (e.g., digital to analog converter, filters, up 
conversion module, and a power amplifier) that each converts 
a corresponding portion of baseband signals into RF signals, 
which are transmitted via corresponding antennae to a 
receiver. The receiver includes a single receiver path that 
receives the multiple RF signals from the transmitter. In this 
instance, the receiver uses beam forming to combine the 
multiple RF signals into one signal for processing. 
0020 For a multiple-input-multiple-output (MIMO) wire 
less communication, the transmitter and receiver each include 
multiple paths. In Such a communication, the transmitter par 
allel processes data using a spatial and time encoding func 
tion to produce two or more streams of data. The transmitter 
includes multiple transmission paths to convert each stream 
of data into multiple RF signals. The receiver receives the 
multiple RF signals via multiple receiver paths that recapture 
the streams of data utilizing a spatial and time decoding 
function. The recaptured streams of data are combined and 
Subsequently processed to recover the original data. 
0021. With the various types of wireless communications 
(e.g., SISO, MISO, SIMO, and MIMO), and particularly 
within communication devices that may employ multiple 
communication paths therein, the present art does not provide 
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an adequate Solution by which various communications 
maybe performed and operated in a communication device 
without deleterious affecting one another. 
0022. In the context of wireless communications and par 
ticularly the transmission and receipt of signals therein that 
include media content (e.g., video, audio, etc.), certain con 
siderations should be made that are not necessary within 
non-media related signaling. For example, certain non-media 
related signals do not suffer significant degradation of perfor 
mance from latency, delay, etc. Often times, such media 
related content communications are relatively more time 
critical than non-media related content communications. Par 
ticularly in the context of wireless communications, the 
present art does not provide an adequate means by which 
media related content communications may be effectuated in 
a robust, reliable, and perceptually acceptable manner. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0023 FIG. 1 and FIG. 2 are diagrams illustrating various 
embodiments of communication systems. 
0024 FIG. 3 is a diagram illustrating an alternative 
embodiment of a wireless communication system. 
0025 FIG. 4 is a diagram illustrating an embodiment of a 
wireless communication device. 
0026 FIG. 5 is a diagram illustrating an alternative 
embodiment of a wireless communication device. 
0027 FIG. 6 is a diagram illustrating an embodiment of a 
wireless communication device including multiple transceiv 
ers (or radios) therein. 
0028 FIG. 7 is a diagram illustrating an embodiment of at 
least one calibration operation being performed by at least 
one wireless communication device. 
0029 FIG. 8 is a diagram illustrating an embodiment of 
calibration announcement being (e.g., such as effectuated in 
accordance with a clear to send to self (CTS2SELF), broad 
cast packet, beacon, etc.) transmitted from one wireless com 
munication device to a number of other wireless communi 
cation devices. 
0030 FIG. 9 is a diagram illustrating an embodiment of 
certain wireless communication devices selectively perform 
ing at least one calibration operation based on calibration 
announcement. 

0031 FIG. 10 is a diagram illustrating an embodiment of 
certain wireless communication devices selectively perform 
ing at least one calibration operation based on calibration 
announcement and in accordance with a calibration schedule. 
0032 FIG. 11 is a diagram illustrating an embodiment of 
establishing a maintenance window operative for Supporting 
calibration operations by any one or more wireless commu 
nication devices. 
0033 FIG. 12A, FIG. 12B, FIG. 12C, FIG. 13A, FIG. 
13B, FIG. 14, FIG. 15A, and FIG. 15B illustrate various 
embodiment of methods as may be performed in accordance 
with operation of various devices such as various wireless 
communication devices. 

DETAILED DESCRIPTION OF THE INVENTION 

0034. Within communication systems, signals are trans 
mitted between various communication devices therein. The 
goal of digital communications systems is to transmit digital 
data from one location, or Subsystem, to another either error 
free or with an acceptably low error rate. As shown in FIG. 1, 
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data may be transmitted over a variety of communications 
channels in a wide variety of communication systems: mag 
netic media, wired, wireless, fiber, copper, and other types of 
media as well. 
0035 FIG. 1 and FIG. 2 are diagrams illustrating various 
embodiments of communication systems, 100, and 200, 
respectively. 
0036 Referring to FIG. 1, this embodiment of a commu 
nication system 100 is a communication channel 199 that 
communicatively couples a communication device 110 (in 
cluding a transmitter 112 having an encoder 114 and includ 
ing a receiver 116 having a decoder 118) situated at one end 
of the communication channel 199 to another communication 
device 120 (including a transmitter 126 having an encoder 
128 and including a receiver 122 having a decoder 124) at the 
other end of the communication channel 199. In some 
embodiments, either of the communication devices 110 and 
120 may only include a transmitter or a receiver. There are 
several different types of media by which the communication 
channel 199 may be implemented (e.g., a satellite communi 
cation channel 130 using satellite dishes 132 and 134, a 
wireless communication channel 140 using towers 142 and 
144 and/or local antennae 152 and 154, a wired communica 
tion channel 150, and/or a fiber-optic communication channel 
160 using electrical to optical (E/O) interface 162 and optical 
to electrical (0/E) interface 164)). In addition, more than one 
type of media may be implemented and interfaced together 
thereby forming the communication channel 199. 
0037. To reduce transmission errors that may undesirably 
be incurred within a communication system, error correction 
and channel coding schemes are often employed. Generally, 
these error correction and channel coding schemes involve 
the use of an encoder at the transmitter end of the communi 
cation channel 199 and a decoder at the receiver end of the 
communication channel 199. 
0038 Any of various types of ECC codes described can be 
employed within any Such desired communication system 
(e.g., including those variations described with respect to 
FIG. 1), any information storage device (e.g., hard disk drives 
(HDDs), network information storage devices and/or servers, 
etc.) or any application in which information encoding and/or 
decoding is desired. 
0039 Generally speaking, when considering a communi 
cation system in which video data is communicated from one 
location, or Subsystem, to another, video data encoding may 
generally be viewed as being performed at a transmitting end 
of the communication channel 199, and video data decoding 
may generally be viewed as being performed at a receiving 
end of the communication channel 199. 

0040 Also, while the embodiment of this diagram shows 
bi-directional communication being capable between the 
communication devices 110 and 120, it is of course noted 
that, in some embodiments, the communication device 110 
may include only video data encoding capability, and the 
communication device 120 may include only video data 
decoding capability, or vice versa (e.g., in a uni-directional 
communication embodiment such as in accordance with a 
video broadcast embodiment). 
0041 Referring to the communication system 200 of FIG. 
2, at a transmitting end of a communication channel 299, 
information bits 201 (e.g., corresponding particularly to 
Video data in one embodiment) are provided to a transmitter 
297 that is operable to perform encoding of these information 
bits 201 using an encoder and symbol mapper 220 (which 
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may be viewed as being distinct functional blocks 222 and 
224, respectively) thereby generating a sequence of discrete 
valued modulation symbols 203 that is provided to a transmit 
driver 230 that uses a DAC (Digital to Analog Converter) 232 
to generate a continuous-time transmit signal 204 and a trans 
mit filter 234 to generate a filtered, continuous-time transmit 
signal 205 that substantially comports with the communica 
tion channel 299. At a receiving end of the communication 
channel 299, continuous-time receive signal 206 is provided 
to an AFE (Analog Front End) 260 that includes a receive 
filter 262 (that generates a filtered, continuous-time receive 
signal 207) and an ADC (Analog to Digital Converter) 264 
(that generates discrete-time receive signals 208). A metric 
generator 270 calculates metrics 209 (e.g., on either a symbol 
and/or bit basis) that are employed by a decoder 280 to make 
best estimates of the discrete-valued modulation symbols and 
information bits encoded therein 210. 

0042. Within each of the transmitter 297 and the receiver 
298, any desired integration of various components, blocks, 
functional blocks, circuitries, etc. Therein may be imple 
mented. For example, this diagram shows a processing mod 
ule 280a as including the encoder and symbol mapper 220 
and all associated, corresponding components therein, and a 
processing module 280 is shown as including the metric 
generator 270 and the decoder 280 and all associated, corre 
sponding components therein. Such processing modules 
280a and 280b may be respective integrated circuits. Of 
course, other boundaries and groupings may alternatively be 
performed without departing from the scope and spirit of the 
invention. For example, all components within the transmitter 
297 may be included within a first processing module or 
integrated circuit, and all components within the receiver 298 
may be included within a second processing module or inte 
grated circuit. Alternatively, any other combination of com 
ponents within each of the transmitter 297 and the receiver 
298 may be made in other embodiments. 
0043. As with the previous embodiment, such a commu 
nication system 200 may be employed for the communication 
of video data is communicated from one location, or Sub 
system, to another (e.g., from transmitter 297 to the receiver 
298 via the communication channel 299). 
0044 FIG. 3 is a diagram illustrating an embodiment of a 
wireless communication system 300. The wireless commu 
nication system 300 includes a plurality of base stations and/ 
or access points 312,316, a plurality of wireless communi 
cation devices 318-332 and a network hardware component 
334. Note that the network hardware 334, which may be a 
router, Switch, bridge, modem, system controller, etc., pro 
vides a wide area network connection 342 for the communi 
cation system 300. Further note that the wireless communi 
cation devices 318-332 may be laptop host computers 318 
and 326, personal digital assistant hosts 320 and 330, per 
sonal computer hosts 324 and 332 and/or cellular telephone 
hosts 322 and 328. 

0045 Wireless communication devices 322,323, and 324 
are located within an independent basic service set (IBSS) 
area and communicate directly (i.e., point to point). In this 
configuration, these devices 322, 323, and 324 may only 
communicate with each other. To communicate with other 
wireless communication devices within the system 300 or to 
communicate outside of the system 300, the devices 322,323, 
and/or 324 need to affiliate with one of the base stations or 
access points 312 or 316. 
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0046. The base stations or access points 312, 316 are 
located within basic service set (BSS) areas 311 and 313, 
respectively, and are operably coupled to the network hard 
ware 334 via local area network connections 336, 338. Such 
a connection provides the base station or access point 312 
316 with connectivity to other devices within the system 300 
and provides connectivity to other networks via the WAN 
connection 342. To communicate with the wireless commu 
nication devices within its BSS 311 or 313, each of the base 
stations or access points 312-116 has an associated antenna or 
antenna array. For instance, base station or access point 312 
wirelessly communicates with wireless communication 
devices 318 and 320 while base station or access point 316 
wirelessly communicates with wireless communication 
devices 326–332. Typically, the wireless communication 
devices register with a particular base station or access point 
312,316 to receive services from the communication system 
3OO. 

0047. Typically, base stations are used for cellular tele 
phone systems (e.g., advanced mobile phone services 
(AMPS), digital AMPS, global system for mobile communi 
cations (GSM), code division multiple access (CDMA), local 
multi-point distribution systems (LMDS), multi-channel 
multi-point distribution systems (MMDS), Enhanced Data 
rates for GSM Evolution (EDGE), General Packet Radio 
Service (GPRS), high-speed downlink packet access (HS 
DPA), high-speed uplink packet access (HSUPA and/or 
variations thereof) and like-type systems, while access points 
are used for in-home or in-building wireless networks (e.g., 
IEEE 802.11, Bluetooth, ZigBee, any other type of radio 
frequency based network protocol and/or variations thereof). 
Regardless of the particular type of communication system, 
each wireless communication device includes a built-in radio 
and/or is coupled to a radio. 
0048 FIG. 4 is a diagram illustrating an embodiment 300 
of a wireless communication device that includes the host 
device 318-332 and an associated radio 460. For cellular 
telephone hosts, the radio 460 is a built-in component. For 
personal digital assistants hosts, laptop hosts, and/or personal 
computer hosts, the radio 460 may be built-in or an externally 
coupled component. 
0049. As illustrated, the host device 318-332 includes a 
processing module 450, memory 452, a radio interface 454, 
an input interface 458, and an output interface 456. The 
processing module 450 and memory 452 execute the corre 
sponding instructions that are typically done by the host 
device. For example, for a cellular telephone host device, the 
processing module 450 performs the corresponding commu 
nication functions in accordance with a particular cellular 
telephone standard. 
0050. The radio interface 454 allows data to be received 
from and sent to the radio 460. For data received from the 
radio 460 (e.g., inbound data), the radio interface 454 pro 
vides the data to the processing module 450 for further pro 
cessing and/or routing to the output interface 456. The output 
interface 456 provides connectivity to an output display 
device such as a display, monitor, speakers, etc., such that the 
received data may be displayed. The radio interface 454 also 
provides data from the processing module 450 to the radio 
460. The processing module 450 may receive the outbound 
data from an input device Such as a keyboard, keypad, micro 
phone, etc., via the input interface 458 or generate the data 
itself. For data received via the input interface 458, the pro 

Dec. 6, 2012 

cessing module 450 may perform a corresponding host func 
tion on the data and/or route it to the radio 460 via the radio 
interface 454. 

0051 Radio 460 includes a host interface 462, digital 
receiver processing module 464, an analog-to-digital con 
verter 466, a high pass and low pass filter module 468, an IF 
mixing down conversion stage 470, a receiver filter 471, a low 
noise amplifier 472, a transmitter/receiver switch 473, a local 
oscillation module 474 (which may be implemented, at least 
in part, using a Voltage controlled oscillator (VCO)), memory 
475, a digital transmitter processing module 476, a digital 
to-analog converter 478, a filtering/gain module 480, an IF 
mixing up conversion stage 482, a power amplifier 484, a 
transmitter filter module 485, a channel bandwidth adjust 
module 487, and an antenna 486. The antenna 486 may be a 
single antenna that is shared by the transmit and receive paths 
as regulated by the TX/RX switch 473, or may include separate 
antennas for the transmit path and receive path. The antenna 
implementation will depend on the particular standard to 
which the wireless communication device is compliant. 
0.052 The digital receiver processing module 464 and the 
digital transmitter processing module 476, in combination 
with operational instructions stored in memory 475, execute 
digital receiver functions and digital transmitter functions, 
respectively. The digital receiver functions include, but are 
not limited to, digital intermediate frequency to baseband 
conversion, demodulation, constellation demapping, decod 
ing, and/or descrambling. The digital transmitter functions 
include, but are not limited to, scrambling, encoding, constel 
lation mapping, modulation, and/or digital baseband to IF 
conversion. The digital receiver and transmitter processing 
modules 464 and 476 may be implemented using a shared 
processing device, individual processing devices, or a plural 
ity of processing devices. Such a processing device may be a 
microprocessor, micro-controller, digital signal processor, 
microcomputer, central processing unit, field programmable 
gate array, programmable logic device, state machine, logic 
circuitry, analog circuitry, digital circuitry, and/or any device 
that manipulates signals (analog and/or digital) based on 
operational instructions. The memory 475 may be a single 
memory device or a plurality of memory devices. Such a 
memory device may be a read-only memory, random access 
memory, Volatile memory, non-volatile memory, static 
memory, dynamic memory, flash memory, and/or any device 
that stores digital information. Note that when the processing 
module 464 and/or 476 implements one or more of its func 
tions via a state machine, analog circuitry, digital circuitry, 
and/or logic circuitry, the memory storing the corresponding 
operational instructions is embedded with the circuitry com 
prising the state machine, analog circuitry, digital circuitry, 
and/or logic circuitry. 
0053. In operation, the radio 460 receives outbound data 
494 from the host device via the host interface 462. The host 
interface 462 routes the outbound data 494 to the digital 
transmitter processing module 476, which processes the out 
bound data 494 in accordance with a particular wireless com 
munication standard (e.g., IEEE 802.11, Bluetooth, ZigBee, 
WiMAX (Worldwide Interoperability for Microwave 
Access), any other type of radio frequency based network 
protocol and/or variations thereof etc.) to produce outbound 
baseband signals 496. The outbound baseband signals 496 
will be digital base-band signals (e.g., have a Zero IF) or 
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digital low IF signals, where the low IF typically will be in the 
frequency range of one hundred kHz (kilo-Hertz) to a few 
MHz (Mega-Hertz). 
0054 The digital-to-analog converter 478 converts the 
outbound baseband signals 496 from the digital domain to the 
analog domain. The filtering/gain module 480 filters and/or 
adjusts the gain of the analog signals prior to providing it to 
the IF mixing stage 482. The IF mixing stage 482 converts the 
analog baseband or low IF signals into RF signals based on a 
transmitter local oscillation 483 provided by local oscillation 
module 474. The power amplifier 484 amplifies the RF sig 
nals to produce outbound RF signals 498, which are filtered 
by the transmitter filter module 485. The antenna 486 trans 
mits the outbound RF signals 498 to a targeted device such as 
a base station, an access point and/or another wireless com 
munication device. 

0055. The radio 460 also receives inbound RF signals 488 
via the antenna 486, which were transmitted by a base station, 
an access point, or another wireless communication device. 
The antenna 486 provides the inbound RF signals 488 to the 
receiver filter module 471 via the TX/RX Switch 473, where 
the RX filter 471 bandpass filters the inbound RF signals 488. 
The RX filter 471 provides the filtered RF signals to low noise 
amplifier 472, which amplifies the signals 488 to produce an 
amplified inbound RF signals. The low noise amplifier 472 
provides the amplified inbound RF signals to the IF mixing 
module 470, which directly converts the amplified inbound 
RF signals into an inbound low IF signals or baseband signals 
based on a receiver local oscillation 481 provided by local 
oscillation module 474. The down conversion module 470 
provides the inbound low IF signals or baseband signals to the 
filtering/gain module 468. The high pass and low pass filter 
module 468 filters, based on settings provided by the channel 
bandwidth adjust module 487, the inbound low IF signals or 
the inbound baseband signals to produce filtered inbound 
signals. 
0056. The analog-to-digital converter 466 converts the fil 
tered inbound signals from the analog domain to the digital 
domain to produce inbound baseband signals 490, where the 
inbound baseband signals 490 will be digital base-band sig 
nals or digital low IF signals, where the low IF typically will 
be in the frequency range of one hundred kHz to a few MHz. 
The digital receiver processing module 464, based on settings 
provided by the channel bandwidth adjust module 487, 
decodes, descrambles, demaps, and/or demodulates the 
inbound baseband signals 490 to recapture inbound data 492 
in accordance with the particular wireless communication 
standard being implemented by radio 460. The host interface 
462 provides the recaptured inbound data 492 to the host 
device 318-332 via the radio interface 454. 

0057. As one of average skill in the art will appreciate, the 
wireless communication device of the embodiment 400 of 
FIG. 4 may be implemented using one or more integrated 
circuits. For example, the host device may be implemented on 
one integrated circuit, the digital receiver processing module 
464, the digital transmitter processing module 476 and 
memory 475 may be implemented on a second integrated 
circuit, and the remaining components of the radio 460, less 
the antenna 486, may be implemented on a third integrated 
circuit. As an alternate example, the radio 460 may be imple 
mented on a single integrated circuit. As yet another example, 
the processing module 450 of the host device and the digital 
receiver and transmitter processing modules 464 and 476 may 
be a common processing device implemented on a single 
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integrated circuit. Further, the memory 452 and memory 475 
may be implemented on a single integrated circuit and/or on 
the same integrated circuit as the common processing mod 
ules of processing module 450 and the digital receiver and 
transmitter processing module 464 and 476. 
0.058 Any of the various embodiments of communication 
device that may be implemented within various communica 
tion systems can incorporate functionality to perform com 
munication via more than one standard, protocol, or other 
predetermined means of communication. For example, a 
single communication device, designed in accordance with 
certain aspects of the invention, can include functionality to 
perform communication in accordance with a first protocol, a 
second protocol, and/or a third protocol, and so on. These 
various protocols may be WiMAX (Worldwide Interoperabil 
ity for Microwave Access) protocol, a protocol that complies 
with a wireless local area network (WLAN/WiFi) (e.g., one of 
the IEEE (Institute of Electrical and Electronics Engineer) 
802.11 protocols such as 802.11a, 802.11b, 802.11g, 802. 
11n, 802.11ac, etc.), a Bluetooth protocol, or any other pre 
determined means by which wireless communication may be 
effectuated. 
0059 FIG. 5 is a diagram illustrating an alternative 
embodiment of a wireless communication device that 
includes the host device 318-332 and an associated at least 
one radio 560. For cellular telephone hosts, the radio 560 is a 
built-in component. For personal digital assistants hosts, lap 
top hosts, and/or personal computer hosts, the radio 560 may 
be built-in or an externally coupled component. For access 
points or base stations, the components are typically housed 
in a single structure. 
0060. As illustrated, the host device 318-332 includes a 
processing module 550, memory 552, radio interface 554, 
input interface 558 and output interface 556. The processing 
module 550 and memory 552 execute the corresponding 
instructions that are typically done by the host device. For 
example, for a cellular telephone host device, the processing 
module 550 performs the corresponding communication 
functions in accordance with a particular cellular telephone 
standard. 

0061. The radio interface 554 allows data to be received 
from and sent to the radio 560. For data received from the 
radio 560 (e.g., inbound data), the radio interface 554 pro 
vides the data to the processing module 550 for further pro 
cessing and/or routing to the output interface 556. The output 
interface 556 provides connectivity to an output display 
device such as a display, monitor, speakers, etcetera Such that 
the received data may be displayed. The radio interface 554 
also provides data from the processing module 550 to the 
radio 560. The processing module 550 may receive the out 
bound data from an input device Such as a keyboard, keypad, 
microphone, etcetera via the input interface 558 or generate 
the data itself. For data received via the input interface 558, 
the processing module 550 may perform a corresponding host 
function on the data and/or route it to the radio 560 via the 
radio interface 554. 

0062 Radio 560 includes a host interface 562, a baseband 
processing module 564, memory 566, a plurality of radio 
frequency (RF) transmitters 568-372, a transmit/receive 
(T/R) module 574, a plurality of antennae 582-386, a plurality 
of RF receivers 576-380, and a local oscillation module 5100 
(which may be implemented, at least in part, using a VCO). 
The baseband processing module 564, in combination with 
operational instructions stored in memory 566, execute digi 
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tal receiver functions and digital transmitter functions, 
respectively. The digital receiver functions, include, but are 
not limited to, digital intermediate frequency to baseband 
conversion, demodulation, constellation demapping, decod 
ing, de-interleaving, fast Fourier transform, cyclic prefix 
removal, space and time decoding, and/or descrambling. The 
digital transmitter functions, include, but are not limited to, 
scrambling, encoding, interleaving, constellation mapping, 
modulation, inverse fast Fourier transform, cyclic prefix addi 
tion, space and time encoding, and/or digital baseband to IF 
conversion. The baseband processing modules 564 may be 
implemented using one or more processing devices. Such a 
processing device may be a microprocessor, micro-control 
ler, digital signal processor, microcomputer, central process 
ing unit, field programmable gate array, programmable logic 
device, state machine, logic circuitry, analog circuitry, digital 
circuitry, and/or any device that manipulates signals (analog 
and/or digital) based on operational instructions. The 
memory 566 may be a single memory device or a plurality of 
memory devices. Such a memory device may be a read-only 
memory, random access memory, Volatile memory, non-vola 
tile memory, static memory, dynamic memory, flash memory, 
and/or any device that stores digital information. Note that 
when the processing module 564 implements one or more of 
its functions via a state machine, analog circuitry, digital 
circuitry, and/or logic circuitry, the memory storing the cor 
responding operational instructions is embedded with the 
circuitry comprising the state machine, analog circuitry, digi 
tal circuitry, and/or logic circuitry. 
0063. In operation, the radio 560 receives outbound data 
588 from the host device via the host interface 562. The 
baseband processing module 564 receives the outbound data 
588 and, based on a mode selection signal 5102, produces one 
or more outbound symbol streams 590. The mode selection 
signal 5102 will indicate a particular mode as are illustrated in 
the mode selection tables, which appear at the end of the 
detailed discussion. Such operation as described herein is 
exemplary with respect to at least one possible embodiment, 
and it is of course noted that the various aspects and prin 
ciples, and their equivalents, of the invention may be extended 
to other embodiments without departing from the scope and 
spirit of the invention. 
0064. For example, the mode selection signal 5102, with 
reference to table 1 may indicate a frequency band of 2.4 GHz 
or 5 GHZ, a channel bandwidth of 20 or 22 MHZ (e.g., chan 
nels of 20 or 22 MHZ width) and a maximum bit rate of 54 
megabits-per-second. In other embodiments, the channel 
bandwidth may extend up to 1.28 GHz or wider with Sup 
ported maximum bit rates extending to 1 gigabit-per-second 
or greater. In this general category, the mode selection signal 
will further indicate a particular rate ranging from 1 megabit 
per-second to 54 megabits-per-second. In addition, the mode 
selection signal will indicate a particular type of modulation, 
which includes, but is not limited to, Barker Code Modula 
tion, BPSK, QPSK, CCK, 16 QAM and/or 64 QAM. As is 
further illustrated in table 1, a code rate is supplied as well as 
number of coded bits per subcarrier (NBPSC), coded bits per 
OFDM symbol (NCBPS), and data bits per OFDM symbol 
(NDBPS). 
0065. The mode selection signal may also indicate a par 

ticular channelization for the corresponding mode which for 
the information in table 1 is illustrated in table 2. As shown, 
table 2 includes a channel number and corresponding center 
frequency. The mode select signal may further indicate a 

Dec. 6, 2012 

power spectral density mask value which for table 1 is illus 
trated in table 3. The mode select signal may alternatively 
indicate rates within table 4 that has a 5 GHZ, frequency band, 
20 MHZ channel bandwidth and a maximum bit rate of 54 
megabits-per-second. If this is the particular mode select, the 
channelization is illustrated in table 5. As a further alternative, 
the mode select signal 5102 may indicate a 2.4 GHz fre 
quency band, 20 MHZ channels and a maximum bit rate of 
192 megabits-per-second as illustrated in table 6. In table 6, a 
number of antennae may be utilized to achieve the higher bit 
rates. In this instance, the mode select would further indicate 
the number of antennae to be utilized. Table 7 illustrates the 
channelization for the set-up of table 6. Table 8 illustrates yet 
another mode option where the frequency band is 2.4 GHz, 
the channel bandwidth is 20 MHz and the maximum bit rate 
is 192 megabits-per-second. The corresponding table 8 
includes various bit rates ranging from 12 megabits-per-sec 
ond to 216 megabits-per-second utilizing 2-4 antennae and a 
spatial time encoding rate as indicated. Table 9 illustrates the 
channelization for table 8. The mode select signal 102 may 
further indicate a particular operating mode as illustrated in 
table 10, which corresponds to a 5 GHz frequency band 
having 40 MHz frequency band having 40 MHZ channels and 
a maximum bit rate of 486 megabits-per-second. As shown in 
table 10, the bit rate may range from 13.5 megabits-per 
second to 486 megabits-per-second utilizing 1-4 antennae 
and a corresponding spatial time code rate. Table 10 further 
illustrates a particular modulation scheme code rate and 
NBPSC values. Table 11 provides the power spectral density 
mask for table 10 and table 12 provides the channelization for 
table 10. 

0066. It is of course noted that other types of channels, 
having different bandwidths, may be employed in other 
embodiments without departing from the scope and spirit of 
the invention. For example, various other channels such as 
those having 80 MHz, 120 MHz, and/or 160 MHz of band 
width may alternatively be employed Such as in accordance 
with IEEE Task Group ac (TGac VHTL6). 
0067. The baseband processing module 564, based on the 
mode selection signal 5102 produces the one or more out 
bound symbol streams 590 from the output data 588. For 
example, if the mode selection signal 5102 indicates that a 
single transmit antenna is being utilized for the particular 
mode that has been selected, the baseband processing module 
564 will produce a single outbound symbol stream 590. Alter 
natively, if the mode select signal indicates 2, 3 or 4 antennae, 
the baseband processing module 564 will produce 2, 3 or 4 
outbound symbol streams 590 corresponding to the number 
of antennae from the output data 588. 
0068. Depending on the number of outbound streams 590 
produced by the baseband module 564, a corresponding num 
ber of the RF transmitters 568-372 will be enabled to convert 
the outbound symbol streams 590 into outbound RF signals 
592. The transmit/receive module 574 receives the outbound 
RF signals 592 and provides each outbound RF signal to a 
corresponding antenna 582-386. 
0069. When the radio 560 is in the receive mode, the 
transmit/receive module 574 receives one or more inbound 
RF signals via the antennae 582-386. The T/R module 574 
provides the inbound RF signals 594 to one or more RF 
receivers 576-380. The RF receiver 576-380 converts the 
inbound RF signals 594 into a corresponding number of 
inbound symbol streams 596. The number of inbound symbol 
streams 596 will correspond to the particular mode in which 
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the data was received (recall that the mode may be any one of 
the modes illustrated in tables 1-12). The baseband process 
ing module 560 receives the inbound symbol streams 590 and 
converts them into inbound data 598, which is provided to the 
host device 318-332 via the host interface 562. 

0070. In one embodiment of radio 560 it includes a trans 
mitter and a receiver. The transmitter may include a MAC 
module, a PLCP module, and a PMD module. The Medium 
Access Control (MAC) module, which may be implemented 
with the processing module 564, is operably coupled to con 
vert a MAC Service Data Unit (MSDU) into a MAC Protocol 
Data Unit (MPDU) in accordance with a WLAN protocol. 
The Physical Layer Convergence Procedure (PLCP) Module, 
which may be implemented in the processing module 564, is 
operably coupled to convert the MPDU into a PLCP Protocol 
Data Unit (PPDU) in accordance with the WLAN protocol. 
The Physical Medium Dependent (PMD) module is operably 
coupled to convert the PPDU into a plurality of radio fre 
quency (RF) signals in accordance with one of a plurality of 
operating modes of the WLAN protocol, wherein the plural 
ity of operating modes includes multiple input and multiple 
output combinations. 
0071. An embodiment of the Physical Medium Dependent 
(PMD) module includes an error protection module, a demul 
tiplexing module, and a plurality of direction conversion 
modules. The error protection module, which may be imple 
mented in the processing module 564, is operably coupled to 
restructure a PPDU (PLCP (Physical Layer Convergence 
Procedure) Protocol Data Unit) to reduce transmission errors 
producing error protected data. The demultiplexing module is 
operably coupled to divide the error protected data into a 
plurality of error protected data streams The plurality of direct 
conversion modules is operably coupled to convert the plu 
rality of error protected data streams into a plurality of radio 
frequency (RF) signals. 
0072. It is also noted that the wireless communication 
device of this diagram, as well as others described herein, 
may be implemented using one or more integrated circuits. 
For example, the host device may be implemented on one 
integrated circuit, the baseband processing module 564 and 
memory 566 may be implemented on a second integrated 
circuit, and the remaining components of the radio 560, less 
the antennae 582-586, may be implemented on a third inte 
grated circuit. As an alternate example, the radio 560 may be 
implemented on a single integrated circuit. As yet another 
example, the processing module 550 of the host device and 
the baseband processing module 564 may be a common pro 
cessing device implemented on a single integrated circuit. 
Further, the memory 552 and memory 566 may be imple 
mented on a single integrated circuit and/or on the same 
integrated circuit as the common processing modules of pro 
cessing module 550 and the baseband processing module 
564. 

0073. The previous diagrams and their associated written 
description illustrate some possible embodiments by which a 
wireless communication device may be constructed and 
implemented. In some embodiments, more than one radio 
(e.g., Such as multiple instantiations of the radio 460, the radio 
560, a combination thereof, or even another implementation 
of a radio) is implemented within a wireless communication 
device. For example, a single wireless communication device 
can include multiple radios thereinto effectuate simultaneous 
transmission of two or more signals. Also, multiple radios 
withina wireless communication device can effectuate simul 
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taneous reception of two or more signals, or transmission of 
one or more signals at the same time as reception of one or 
more other signals (e.g., simultaneous transmission/recep 
tion). 
0074. Within the various diagrams and embodiments 
described and depicted herein, wireless communication 
devices may generally be referred to as WDEVs, DEVs, TXs, 
and/or RXs. It is noted that such wireless communication 
devices may be wireless stations (STAS), access points (APs), 
or any other type of wireless communication device without 
departing from the Scope and spirit of the invention. Gener 
ally speaking, wireless communication devices that are APS 
may be referred to as transmitting or transmitter wireless 
communication devices, and wireless communication 
devices that are STAs may be referred to as receiving or 
receiver wireless communication devices in certain contexts. 

0075 Of course, it is noted that the general nomenclature 
employed herein wherein a transmitting wireless communi 
cation device (e.g., such as being an AP, or a STA operating as 
an AP with respect to other STAs) initiates communications, 
and/or operates as a network controller type of wireless com 
munication device, with respect to a number of other, receiv 
ing wireless communication devices (e.g., Such as being 
STAS), and the receiving wireless communication devices 
(e.g., Such as being STAS) responding to and cooperating with 
the transmitting wireless communication device in Support 
ing Such communications. 
0076. Of course, while this general nomenclature of trans 
mitting Wireless communication device(s) and receiving 
wireless communication device(s) may be employed to dif 
ferentiate the operations as performed by such different wire 
less communication devices within a communication system, 
all Such wireless communication devices within Such a com 
munication system may of course Support bi-directional com 
munications to and from other wireless communication 
devices within the communication system. In other words, the 
various types of transmitting wireless communication device 
(s) and receiving wireless communication device(s) may all 
Support bi-directional communications to and from other 
wireless communication devices within the communication 
system. 
0077. Various aspects and principles, and their equiva 
lents, of the invention as presented herein may be adapted for 
use in various standards, protocols, and/or recommended 
practices (including those currently under development) Such 
as those in accordance with IEEE 802.11x (e.g., where x is a, 
b, g, n, ac, ah, ad, af, etc.). 
0078. Within wireless communication systems or net 
works, certain of the wireless communication devices therein 
may need to perform certain calibration operations from time 
to time. For example, calibration operations may be per 
formed in response to any of a variety of conditions or 
changes of conditions. Environmental changes such as tem 
perature drift, changes of humidity, etc. may alter the manner 
by which certain electronic components within a wireless 
communication device respond or operate. In addition, cer 
tain temperatures (e.g., relatively high such as 90°F. or 100° 
F. or relatively low temperatures such as 32°F. or even well 
below 0°F.) may present challenges for the proper operation 
of electronic components within a wireless communication 
device. For example, with respect to Such environmental 
changes, the operation of one or more components within a 
wireless communication device may drift or change as a 
function of time. As such, and associated calibration opera 
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tion may be required. As a function of time, additional cali 
bration operations (e.g., such as recalibration operations, 
refreshment calibration operations, etc.) may be performed at 
different subsequent times. 
0079. When a given wireless communication device per 
forms such calibration operations, depending upon which of 
the one or more complements within the wireless communi 
cation device undergo calibration, interference may unfortu 
nately be generated which will deleteriously affect the opera 
tion of other wireless communication devices within the 
wireless communication system. Generally speaking, certain 
calibration operations may spill energy onto the communica 
tion medium (e.g., the air in accordance with wireless com 
munication systems). 
0080. One example of an electronic complement within a 
wireless communication device that may generate interfer 
ence during calibration is that of a power amplifier (PA). As 
the reader will understand, any of a variety of components 
within a wireless communication device may also generate 
interference during their respective calibration operations, 
and/or be affected by interference incurred from operations 
(such as calibration) performed by other wireless communi 
cation devices. 
0081 Generally speaking, calibration of different respec 

tive components within a wireless communication device is 
performed to ensure acceptable an adequate operation of the 
wireless communication device. For example, in accordance 
with a number of different considerations including the rela 
tively low-cost implementation, high precision requirements, 
the desire to transmit high powers for increasingly longer 
communication range, the challenging and time varying char 
acteristics of the environments in which wireless communi 
cation devices operate both in terms of the physical Sur 
roundings/environmental considerations such as thermal 
effects which may be introduced by other hardware compo 
nents as well as challenges introduced within certain wireless 
communication channel conditions, such as fading channels. 
to ensure acceptable performance of a wireless communica 
tion device, one or more of the different component therein 
typically undergo calibration. 
0082 For example, considering an exemplary wireless 
communication system embodiment, such as that of a high 
speed wireless local area network (WLAN) operating in 
accordance with IEEE 802.11n, the transmitter error magni 
tude vector (EMV), or transmit precision, typically has to be 
up to -28 dBr (dB relative) for the highest consolation of 64 
QAM with the most aggressive code rate. To comply with 
Such operational constraints, the residual distortion are typi 
cally must be below the useful signal power by a factor of 
10(-28/10). 
0083. Moreover, depending on the particular application 
under consideration, there may be additional requirements 
with which a given wireless communication device must 
comply. For example, there may be relatively tight require 
ments for the so-called spectral mask, corresponding to the 
power spectrum of a signal and it's regulated limitation in 
regards to leakage into adjacent channels (e.g., can only leak 
by very small amounts, less than some threshold). For 
example, in accordance with the currently developing IEEE 
802.11ac standard, certain operational requirements are rela 
tively more challenging than those provided in accordance 
with IEEE 802.11n standard (e.g., a relative predecessor to 
the currently developing IEEE 802.11ac standard). For 
example, in accordance with the currently developing IEEE 
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802.11ac standard, the transmit EVM's is expected to be 
lower than -30 dBr. As the reader will understand, meeting 
stringent requirements such as these and others can become 
more difficult when the amount of transmit power e.g., in 
milli-watts, or dBm desired to be emitted from an antenna 
increases. 
I0084. In order to ensure acceptable performance of the 
wireless communication device. Such calibration operations 
ofare performed for one or more of the components within a 
wireless communication device. Generally speaking, various 
techniques may be used to measure, either implicitly or 
explicitly, imperfections and corresponding compensation 
techniques may be implemented to minimize or eliminate 
those imperfections. Also, generally speaking, in accordance 
with wireless communications, many Such calibration opera 
tions may be directed to components within a radio of a 
wireless communication device. 

I0085 FIG. 6 is a diagram illustrating an embodiment 600 
of a wireless communication device including multiple trans 
ceivers (or radios) therein. This diagram shows a wireless 
communication device 610 as being operative to Support 
communications with various other wireless communication 
devices such as wireless communication devices 650, 660, 
and so on up to 670. In some embodiments, the wireless 
communication device 610 includes two radios 620 and 630. 
In some embodiments, the wireless communication device 
610 includes more than two radios (e.g., respective radios 620 
and so on up to 630 including at least one radio there 
between). Each respective radio includes a respective power 
amplifier (PA). For example, radio 620 includes a PA 620a, 
and radio 630 includes a PA 630a. In embodiments including 
more than two radios, radio 630 includes a PA 630a. Also, 
each of the respective radios may also include other compo 
nents therein as well (e.g., 620b in radio 620, 630b in radio 
630, etc.). Any of a variety of components, modules, circuit 
ries, etc. in a wireless communication device may undergo 
calibration. 

I0086. As may be understood, when the PA and/or other 
components within one of the radios of the wireless commu 
nication device 610 turns on or operates, that may introduce 
undesirable effects within another of the radios within wire 
less communication device 610. As also shown in the dia 
gram, the respective communications associated with each of 
the various radios in the wireless communication device 610 
may be directed to different other wireless communication 
devices among the wireless communication devices 650-670. 
Of course, in Some other embodiments, a given other wireless 
communication device includes capability also to Support 
communications using multiple radios therein (e.g., to Sup 
port simultaneous receive-transmit (RX-TX) or transmit 
transmit (TX-TX)), and in such a case, the other wireless 
communication device may also support simultaneous com 
munications with the wireless communication device 610. 

I0087 As may be seen with respect to this diagram, when 
wireless communication device 610 performs any calibration 
operations with respect to a PA 620a and/or any other com 
ponent 630b, interference may unfortunately be generated 
that will affect the operation of one or more of the wireless 
communication devices 650-670. For example, any such 
energy that may be spilled onto the communication medium 
from the PA 620a may deleteriously affect a calibration 
operation that may be performed by one or more of the wire 
less communication devices 650-670. In some embodiments, 
the wireless communication device 610 may include more 
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than one radio. Each respective additional radio that may be 
included within the wireless communication device 610 may 
also include a respective power amplifier and/or any other 
component. Analogously, when wireless communication 
device 610 performs any calibration operations with respect 
to a PA 630a and/or any other component 630b, interference 
may unfortunately be generated that will deleteriously affect 
the operation of one or more of the wireless communication 
devices 650-670 (e.g., such as a corresponding calibration 
operation performed thereby). Generally speaking, those 
wireless communication devices which may be in relatively 
closer proximity to a wireless communication device that is 
performing one or more calibration operations may be 
affected more significantly than those wireless communica 
tion devices which are relatively further away from the cali 
brating wireless communication device. 
0088. With respect to calibration operations which may be 
performed with respect to a power amplifier (PA), certain 
wireless communication devices can include a highly accu 
rate external power amplifier designed for the last stage of the 
analog (radio) transmit chain. In other embodiments, such as 
relatively low-cost applications, internal or on-chip PAS may 
be implemented in the same construct (e.g., the same CMOS 
technology) as other relatively lower power component of the 
transmitter or receiver chains. In some instances, such inter 
nal or on-chip PAS are implemented within the same chip as 
these other components; and in other instances, they are 
implemented within separate chips that may be connected via 
one or more buses, interconnects, etc. For such internal or 
on-chip PA designs, pre-distortion calibration (which may be 
referred to as PA PD calibration) techniques may be 
employed to linearize the effective characteristic of an inter 
nal PA So that it assists in the transmission of high-power, 
high precision signals from a wireless communication device. 
0089 For some examples as described herein with respect 
to implementation of one or more PAS, as can be seen with 
respect to the embodiment shown in FIG. 4, a PA 484 is 
included in the radio 460. Also, with respect to the embodi 
ment shown in FIG. 5, a respective PA may be included within 
each of the RF transmitters 568 through 572 depicted therein. 
0090. In one type of PAPD calibration, special test signals 
are transmitted from a digital transmitter to an analog trans 
mitter all the way to, and through, the internal or on-chip PA. 
A feedback or loopback mechanism may be used to probe the 
transmit signal at the PA output and route it back into the 
receiver. Then, one or more digital correlation techniques 
may be used to determine the relative degree of distortion. 
Dependent upon this distortion and its relative degree, one or 
more compensation settings may be Subsequently determined 
to minimize or eliminate such PA distortion when the radio 
transmitter is later used for actual data transmissions. 

0091. It is noted that such a PAPD calibration, since the PA 
itself is involved in the process of calibration and the PA is 
implemented within the last stage of the analog (radio) trans 
mit chain and is often times directly connected to the antenna 
(or indirectly connected Such that one or more intervening 
component such as a filter module, Switch module, etc. is 
implemented in between the PA and antenna), the test signal 
will be radiated from the antenna. This means that the spectral 
channel in which the wireless communication system resides 
and performs its calibration will not be available for use for 
other communications. For example, considering the spectral 
channel such as 5240 MHz or 2412 MHZ and a given sur 
rounding signal bandwidth, such as including guard intervals, 
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etc., Such frequency spectra will not be available for use in 
other communications during calibration operations associ 
ated therewith. Such a calibration operation that spills energy 
onto the communication medium (e.g., onto the air in the 
context of wireless communications) may generally be 
referred to as a loud calibration operation. That is to say, 
detectable energy may be spilled onto the communication 
medium during such a calibration operation that is loud. 
0092. It is also noted that certain calibration operations, 
while being loud, may or may not be requires-silence calibra 
tion operations. For example, a given PAPD calibration may, 
or may not be a requires-silence calibration operation. For 
example, as described further above, a transmit signal coming 
out of a PA during PAPD calibration is looped back into the 
receiver of the very same wireless communication device. As 
the reader will understand, any other signal energy that may 
be impinging at the very same time onto the antenna of this 
same wireless communication device, such as may be emitted 
from one or more other wireless communication devices on 
the same channel, may also be coupled into the receiver of 
that very same wireless communication device thereby add 
ing to the calibration test signal. As may be understood. Such 
additional information may unfortunately skew the calibra 
tion operation itself. Such ingress energies, if strong enough, 
may add to the calibration signal to Such a degree as to affect 
negatively the outcome of the calibration operation. Also, it is 
noted that during Such calibration operations, the digital and 
analog transmit chains are busy/operational for the calibra 
tion operation itself, so typical data transmissions cannot 
OCCU. 

0093. As also mentioned elsewhere herein, while certain 
of the components been a wireless communication device, 
Such as a PA, may undergo calibration, any other component 
therein may also undergo calibration from time to time. Aside 
from PAPD calibration, there are also other calibration types. 
For example, one calibration type that is used to calibrate both 
radio transmitters as well as radio receivers is quadrature 
calibration, oftentimes referred to as I/O calibration. In many 
wireless communication systems, a radio frequency (RF) sig 
nal e.g., Such as in the multi-gigahertz frequency spectrum 
is often times represented by two respective signals in the 
so-called signal baseband, namely the in phase signal (I-sig 
nal) and the quadrature phase signal (Q-signal). Considered 
together, the I-signal and Q-signal allow representation of any 
RF signal of the desired phase in magnitude. 
0094. In the situation in which the capital I and Q signals 
are out of balance in the radio (such as may be referred to as 
I/Q imbalance), there may unfortunately be signal integrity 
degradation which can result in communication performance 
loss for both transmissions and receptions. Such I/O imbal 
ance is prevalent in many modern wireless communication 
devices, and appropriate calibration techniques are employed 
to minimize the deleterious effects associated therewith. 

0095. In accordance with transmit I/O calibration, a test 
signal may be transmitted in loopback to the receiver (e.g., 
such as described above with respect to another embodiment) 
to compute compensation settings so that future data trans 
missions generate a clean signal. As the I/O imbalance char 
acteristics may often be measured without the PA of the 
wireless communication device being enabled, very little, if 
any, signal energy may be spilled from the antenna onto the 
communication medium during the calibration operation. As 
Such, a calibration operation, such as the transmit I/O calibra 
tion operation, may be referred to as a silent calibration. That 
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is to say, a silent calibration may generally be referred to as 
one in which little or no signal energy is spilled from the intent 
onto the communication medium during the respective cali 
bration operation. 
0096 Analogously, receive I/O calibration is often imple 
mented as a silent calibration operation Such that the transmit 
circuitry relatively close to the antenna, such as including the 
PA, is not necessarily needed to measure the I/O imbalance 
and may Subsequently be turned off during Such a respective 
calibration operation. 
0097. It is noted that there are many other calibration 
operations that may be performed within a wireless commu 
nication device that are silent calibration operations. Gener 
ally speaking, many calibration operations that are performed 
within a wireless communication device. Such as those 
related to voltage controlled oscillator (VCO) calibration, 
resistance-capacitance (RC) calibration, etc., are in fact silent 
calibration operations. 
0098. In addition, it is noted that most calibration opera 
tions are also requires-silence calibration operations. That is 
to say, during Such a requires-silence calibration operation, it 
is often times imperative that no other relatively strong signal 
is radiating energy into the antenna in the frequency channel 
on which the wireless communication device is operating. As 
may be understood, this is due the fact that characterizing the 
radio behavior may be very sensitive to such additive ingress 
signals that may lead to incorrect readings thereby causing 
the radio characteristic to be misinterpreted thereby skewing 
the associated calibration operation (e.g., the calibration 
operation would then calibrate based upon improper read 
ings). 
0099 Generally speaking, certain calibration operations 
are performed to ensure acceptable performance of the wire 
less communication device. From certain perspectives. Such 
calibration operations may be viewed as “cleaning up’ one or 
more components of the wireless communication device 
from time to time. Often times, such calibration operations 
are performed off-line in the sense that a given wireless com 
munication device is put into a special operational mode, and 
the behavior of one or more components is measured and 
associated compensation settings are derived there from. As 
may be understood, regular communications and traffic activ 
ity is then interrupted for a period of time in which the cali 
bration operation is to take place. The time period during 
which Such one or more calibration operations may be per 
formed may generally be referred to as a calibration interval. 
0100 Also, with respect to the characterization of differ 
ent types of calibration operations, there are loud calibrations 
and silent calibrations. With respect to a loud calibration, a 
signal is present and detectable by other wireless communi 
cation devices on the same frequency channel. During such a 
loud calibration, no communication activity will typically be 
possible within that given frequency channel, as the commu 
nication medium is blocked by the calibration signal being 
spilled out onto the communication medium from the antenna 
(e.g., spilled onto the air from the antenna in the context of 
wireless communications). 
0101. In contrast, during a silent calibration, no meaning 
ful amount of energy is spilled out onto the communication 
medium from the antenna, so that communication channel 
quality will not be deleteriously affected by the ongoing 
calibration. Nevertheless, even during a silent calibration 
operation, no other signal activity should typically be hap 
pening on that given frequency channel, as many calibration 
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operations are inherently requires-silence calibrations, as 
described elsewhere herein. That is to say, even though a 
given calibration operation may in fact be a silent calibration 
operation, in which no meaningful amount of energy is 
spilled out onto the communication medium, Such a given 
calibration operation may also be a requires-Silence calibra 
tion operation; as such, no other signal activity should be 
performed during that respective calibration interval. 
0102. With respect to requires-silence calibration opera 
tions, it is noted that no other wireless communication device 
within the vicinity of the wireless communication device 
performing Such a requires-silence calibration operation 
should be transmitting a signal or spilling energy onto the 
communication medium (e.g., should not be performing a 
loud calibration, any regular data packet transmissions, etc.) 
AS Such external ingress signals may unfortunately coupling 
to the receive circuitry thereby adding to any existence cali 
bration test signal (which can lead to failure of the calibration 
operation itself). 
0103 However, there are certain calibration operations 
that are does-not-require-silence calibration operations, in 
that, such a requires-silence calibration operation may be 
performed even in the event that another wireless communi 
cation device is in fact transmitting a signal or spilling energy 
onto the communication medium. Generally speaking, vari 
ous calibration operations may be characterized as a loud 
calibration operation or a silent calibration operation. Also, 
various calibration operations may be characterized as being 
a requires-silence calibration operation or a does-not-require 
silence calibration operation. Any combination of these vari 
ous categorizations of calibration operations may be used to 
characterize a given calibration operation. For example, a 
given calibration operation may be loud and requires-silence 
calibration operation, a loud and does-not-require-silence 
calibration operation, a silent and requires-silence calibration 
operation, or a silent and does-not-require-silence calibration 
operation. 
0104 Moreover, it is noted that certain calibration opera 
tions may be performed more than once. For example, Such 
calibration operations may be performed periodically over 
time. Any of a number of various criteria may be used as a 
triggering event to initiate a calibration operation. For 
example, as you of changes in operating conditions may 
precipitate or trigger a calibration operation, many of which 
have been described above and elsewhere herein. 

0105. As may be understood with respect to certain cali 
bration operations as may be performed by various wireless 
communication devices within a wireless communication 
system, certain of those calibration operations make the com 
munication medium unavailable for use for normal data 
packet transmissions. In certain wireless communication sys 
tem applications, such interruption of access to the commu 
nication medium can be problematic. For example, with 
respect to video signaling over wireless communication links, 
relatively small latencies are preferable. Certain wireless 
gaming systems, and other interactive type applications, are 
also relatively more Susceptible to Such interaction access to 
the communication medium and also operate better with rela 
tively small latencies. Generally speaking, with respect to a 
given communication link, any delays in the end-to-end com 
munication chain are undesirable. In the context of video 
signaling over wireless communication links, such interrup 
tions may result in degradation to video quality. In context of 
interactive applications, such as gaming systems, such inter 
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ruptions may result in relatively slow response times thereby 
degrading the user experience. 
0106 For example, data packet gets stalled or delayed for 
a relatively longtime in the communication channel, the flow 
of data packets might be easily interrupted. Again, in the 
context of video signaling, there may unfortunately be a very 
noticeable video quality degradation for a given period of 
time until the channel quality recovers. 
0107 As may be understood in accordance with the teach 
ings herein, certain calibration operations may unfortunately 
conflict with a requirement to have relatively low delay (e.g., 
low latency) and a relatively high quality of service within 
certain wireless communication systems (e.g., such as video 
signaling, interactive applications such as gaming, etc.). In 
certain embodiments. Such calibration operations (e.g., Such 
as those corresponding to one or more radio component 
within a wireless communication device) may take place will 
require a time period of over several milliseconds, or some 
times tens of milliseconds, to complete. However, certain 
application environments, such as those including video sig 
naling, may perform more optimally with a data latency as 
low as approximately 5 to 10 ms. Herein, various aspects, and 
their equivalents, of the invention may be employed to mini 
mize the impact of one or more calibration operations on the 
consistency and latency of data traffic within a communica 
tion system. Again, certain applications are inherently sensi 
tive to the interruption of data packets therein (e.g., Such as 
Video signaling, interactive applications such as gaming, 
etc.), and such deleterious effects may be minimized or elimi 
nated using the various teachings herein. 
0108 FIG. 7 is a diagram illustrating an embodiment 700 
of at least one calibration operation being performed by at 
least one wireless communication device. As may be seen 
with respect to this diagram, the wireless communication 
device 701 includes various component therein. In certain 
embodiments, at least one component therein is a power 
amplifier (PA) 701a (e.g., a PA may be viewed as being a 
relatively high current or high power component within a 
wireless communication device). Generally speaking, any 
number of other components 701b may also be included 
within the wireless communication device 701. 
0109 Analogously, other wireless communication 
devices within a wireless communication system may have 
similar structure, architecture, component, etc. For example, 
wireless communication device 702 may include a power 
amplifier (PA) 702a and one or more other components 702b. 
0110. When the wireless communication device 701 per 
forms one or more calibration operations, interference may 
unfortunately be emitted over the air and create interference 
that may deleteriously affect the operation of other wireless 
communication devices (e.g., such as one or more calibration 
operations performed by those other wireless communication 
devices). For example, the wireless communication device 
702 may unfortunately be affected by interference generated 
by the wireless communication device 701 during one or 
more calibration operations performed thereby. 
0111. As described elsewhere herein, calibration may be 
performed inaccordance with any of a variety of manners and 
in response to any a variety of considerations. Calibration 
operations may be performed periodically, in response to 
changes in temperature, humidity, environmental conditions, 
etc. 

0112 Also, while many of the diagrams and embodiments 
described herein are directed particularly towards wireless 
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communication devices operative within wireless communi 
cation systems, it is noted that such operations and function 
ality as described herein may also be implemented within 
communication devices operative it within other types of 
communication systems as well (e.g., wired communication 
systems, fiber-optic communication systems, etc. and/or any 
combination thereof). That is to say, certain communication 
systems are implemented as being a combination of more 
than one communication system type and different respective 
communication the links therein may be implemented using 
different forms of communication media (e.g., some being 
wireless, some being wired, some being fiber-optic, etc. and/ 
or any combination thereof). Generally speaking, any com 
munication device operative within any one or more types of 
communication systems may be implemented to support Such 
operations and functionality as described herein. 
0113 FIG. 8 is a diagram illustrating an embodiment 800 
of calibration announcement being (e.g., Such as effectuated 
in accordance with a clear to send to self (CTS2SELF), broad 
cast packet, beacon, etc.) transmitted from one wireless com 
munication device to a number of other wireless communi 
cation devices. As may be seen with respect to this diagram, 
a calibration announcement frame is transmitted from a wire 
less communication device 801 to a number of other wireless 
communication devices 802-806. In one embodiment, the 
calibration announcement frame is a clear to send to self 
(CTS2SELF) communication frame (e.g., such as a CTS 
being a communication medium reservation technique, 
which reserves the communication medium for a period of 
time and prohibits other wireless communication devices 
from transmitting staying off of the air during that time). As 
will be understood respect other diagrams and/or embodi 
ments herein as well, the use of the CTS2SELF type calibra 
tion announcement frame may be desirable in embodiments 
in which communication medium reservation is desired to 
prevent other wireless communication devices in the same 
frequency channel from transmitting any packets. Such an 
implementation may be appropriate for a requires-silence 
calibration operation, so that a given wireless communication 
device does not suffer signal ingress and potential calibration 
failure. Also, such a means of performing communication 
medium reservation also prevents other wireless communi 
cation devices from transmitting packets for their respective 
benefit. That is to say, if another wireless communication 
device transmits a packet to a communication partner while 
another wireless communication device is performing a loud 
calibration operation, then that transmission is likely to fail. 
By reserving the communication medium during the calibra 
tion operation, the loss of Such transmissions will hopefully 
be avoided (e.g., Such as by instead being postponed by the 
wireless communication device adhering to the communica 
tion medium reservation). 
0114 With respect to a CTS2SELF type calibration 
announcement frame, it is noted that a CTS or clear to send 
communication is a response to a request to send (RTS). 
Herein, a CTS is sent with an address of the given device 
performing the transmission, hence the name CTS2SELF. 
The use of such a CTS2SELF type calibration announcement 
frame is one possible embodiment by which calibration 
operations may be better coordinated and organized within a 
wireless communication system. Of course, a variety of other 
types of calibration announcement frames may be employed 
as well. 
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0115. In another embodiment, the calibration announce 
ment frame is a broadcast packet. In even other embodiments, 
the calibration announcement frame is associated with a bea 
con. Generally speaking, any of a variety of different types of 
calibration announcement frames (e.g., a CTS2SELF com 
munication, a broadcast communication, a beacon, manage 
ment frame, a control packet, etc.) may be employed to 
informat least one other wireless communication device of an 
upcoming calibration interval. 
0116 Generally speaking, within this diagram and 
embodiment as well as within any other diagram or embodi 
ment herein, such a calibration announcement frame may be 
any desired communication provided from one of the wireless 
communication devices to inform other of the wireless com 
munication devices of an upcoming calibration interval. Cer 
tain perspectives, such a calibration announcement frame is 
effective to inform other wireless communication devices of 
an upcoming calibration interval as well as to provide for, 
Sometimes, reserving the communication medium during that 
calibration interval as well. 
0117. In certain embodiments, the calibration announce 
ment frame may also include certain information and/or indi 
cia therein describing an upcoming calibration event to be 
performed by the wireless communication device that pro 
vides the calibration announcement frame. For example, Such 
information and/or indicia within the calibration announce 
ment frame may indicate whether or not a calibration opera 
tion to be performed within the upcoming calibration events 
may potentially provide energy spillage onto the communi 
cation medium. If so, certain of the other wireless communi 
cation devices may take certain actions based thereon. Also, 
coordination/synchronization is provided for various calibra 
tion operations as may be performed by various wireless 
communication devices. In addition, certain operations oper 
ate by informing one or more higher layers of an upcoming 
calibration interval, above the physical layer (PHY), so that 
these one or more higher layers may take appropriate actions 
based upon Such information. 
0118. It is noted that certain implementations of calibra 
tion announcement frames will lend themselves to and be 
amenable to different functions. For example, a calibration 
announcement frame implemented as a CTS2SELF commu 
nication typically is implemented without having a separately 
provisioned data field therein. As such, a CTS2SELF com 
munication implemented as a calibration announcement 
frame may be limited in Some respects, in that, additional 
information may not be able to be provided thereby. 
0119. It is noted that when given calibration announce 
ment frames are provided in accordance with some time 
domain synchronized system, such as in accordance with 
beaconing, the duration of the upcoming event as indicated by 
the calibration announcement frame may correspond to the 
timing structure of the time domain synchronized system. For 
example, when provided in accordance with beaconing. Such 
beacons will typically be provided according to some timing 
structure. The duration of an upcoming event as indicated by 
a calibration announcement frame may be particularly con 
structed to correspond to the timing structure of the beacon 
ing system (e.g., an upcoming calibration interval may be an 
integer multiple of the beaconing period, including his few as 
one beaconing period). 
0120 Also, it is noted that certain wireless communica 
tion devices include capability and functionality to Support 
wireless communications in accordance with two or more 
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communication standards, protocols, recommended prac 
tices, etc. For example, a given wireless communication 
device may include capability and functionality to Support 
wireless communications in accordance with both IEEE 802. 
11X (e.g., where X is a, b, g, n, ac, ah, ad, af, etc.) as well as 
Bluetooth R. Of course, capability and functionality corre 
sponding to any combination of two or more different com 
munication standards, protocols, recommended practices, 
etc. may similarly be included within a given wireless com 
munication device. In such instances, such a calibration 
announcement frame may be provided Successively in accor 
dance with each of those two or more different communica 
tion standards, protocols, recommended practices, etc. (e.g., 
firstly in accordance with a first standard, secondly in accor 
dance with a second standard, etc.). 
I0121 Each respective one of the wireless communication 
devices 802-806 receiving the calibration announcement 
frame may perform a variety of operations in response to the 
calibration announcement frame. In one embodiment, each of 
the respective wireless communication devices 802-806 will 
stay off of the communication medium for a particular period 
of time (e.g., such as may be indicated within the calibration 
announcement frame). 
I0122. In another embodiment, each of the respective wire 
less communication devices 802-806 will enter a relatively 
more robust operational state in response to the calibration 
announcement frame. For example, by entering into Such a 
relatively more robust operational state, a given wireless 
communication device will be less susceptible to interference 
that may be generated by the one or more calibration opera 
tions performed by the wireless communication device 801. 
A relatively more operational state may correspond preemp 
tively to powering down certain component which may be 
more susceptible to interference that may be generated by the 
one or more calibration operations performed by the wireless 
communication device 801. 

I0123. In even other embodiments, each of the respective 
wireless communication devices 802-806 may respectively 
analyze certain characteristics of the calibration announce 
ment frame to determine one or more properties thereof. For 
example, in certain instances, the calibration announced 
frame will indicate an upcoming calibration interval. The 
wireless communication device 801 may perform one or 
more calibration operations during the upcoming calibration 
interval. However, in some situations, the wireless commu 
nication device 801 will not perform any calibration opera 
tions during the upcoming calibration interval. 
0.124. Each respective wireless communication device 
802-806 may analyze the calibration announcement frame, 
and when it is determined that the wireless communication 
device 801 will perform at least one calibration operation 
during the upcoming calibration interval, these wireless com 
munication devices 802-806 may further identify one or more 
indicia within the calibration announcement frame indicating 
a type of at least one calibration operation to be performed by 
the wireless communication device 801. For example, among 
the various types of calibration operations, they may be gen 
erally categorized as being loud calibration operations or 
silent calibration operations. Furthermore, a given calibration 
operation may be further categorized as being a requires 
silence calibration operation or a does-not-require-silence 
calibration operation. It is noted that a given calibration 
operation may be any combination of these various types, 
Such as a loud/requires-silence calibration operation, a loud/ 
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does-not-require-silence calibration operation, a silent/does 
not-require-silence calibration operation, or a silent/does 
not-require-silence calibration operation. 
0.125. In addition, each respective wireless communica 
tion device 802-806 may further analyze one or more local 
criteria for adaptively making determination of whether to 
perform a given calibration operation during at least a portion 
of the upcoming calibration interval that is indicated within 
the calibration announcement frame. 

0126 From certain perspectives, a calibration announce 
ment frame may be viewed as providing for communication 
channel reservation for a particular period of time during 
which the wireless communication device transmitting the 
calibration announcement frame intends to perform its 
respective calibration. In certain situations, period of time 
during which Such calibration operations is to be performed 
may exceed an acceptable latency tolerance within the wire 
less communication system, within one or more of the wire 
less communication devices, and/or a particular signaling 
being effectuated between two respective wireless communi 
cation devices. For example, in the context of media signaling 
between two respective wireless communication devices, the 
channel reservation for Such calibration operations, as indi 
cated by a calibration announcement frame, may unfortu 
nately interfere with Such media signaling. That is to say, 
given that one or more of the wireless communication devices 
needs to perform a calibration operation, the link quality 
within the communication system will therefore be affected 
during the calibration interval in which the one or more cali 
bration operations are performed. 
0127. As such, one or more error recovery mechanisms 
(e.g., operations) may be implemented to accommodate Such 
situations. From certain perspectives, such error recovery 
mechanisms may be viewed as being preemptive in view of 
expected problems, interference, etc. that may occur based 
upon future operations associated with a calibration 
announcement frame. In the event that the channel reserva 
tion as indicated within the calibration announcement frame 
exceeds acceptable latency tolerance, a given wireless com 
munication device may, upon receipt of a calibration 
announcement frame (or upon an impending transmission of 
a calibration announcement frame there from), instruct a 
decoder to replay a recent portion of the media signaling (e.g., 
relatively recent one or more scenes). Analogously, an 
encoder may generate and I-frame to be provided upon the 
completion of the period of time associated with the calibra 
tion operations has indicated within the calibration announce 
ment frame. As can be seen, one or more error recovery 
mechanisms may be employed to accommodate situations in 
which calibration announcement frames, and their respective 
associated calibration operations, may unfortunately inter 
fere with ongoing communications between various wireless 
communication devices within the wireless communication 
system. 
0128. From certain perspectives, a communication device 
may be viewed as including a physical layer (PHY) and one or 
more higher layers, such as media access control (MAC) 
layer, application layer, etc. Based upon receipt of a calibra 
tion announcement frame, one or more higher layers above 
the physical layer (PHY) may be informed of an upcoming 
calibration interval as indicated within the calibration 
announcement frame. One or more of these higher layers may 
adaptively determine whether or not to perform a certain 
operation during the upcoming calibration interval. This 
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cross layer communication between the physical layer in the 
upper layers may be implemented within the very wireless 
communication device that transmits the calibration 
announcement frame, or within a wireless communication 
device that receives the calibration announcement frame. 
That is to say, information corresponding to an upcoming 
calibration interval may be communicated upward to a higher 
layer within a given communication device. 
I0129. Also, while many of the diagrams and embodiments 
described herein are directed towards one communication 
device indicating to other communication devices of Such an 
upcoming event via a calibration announcement frame, it is 
noted that different layers (e.g., such as with reference to 
different layers of a protocol stack) may be informed of the 
upcoming event by the calibration announcement frame. For 
example, an application layer of a communication device 
may be informed of the upcoming event via the calibration 
announcement frame. As such, operation of different respec 
tive components, modules, circuitries, etc. within a given 
communication device may be coordinated based upon the 
calibration announcement frame. For example, in one 
instance, such a calibration announcement frame may be 
generated at the physical layer level (PHY) and be provided to 
inform higher layers within that same communication device 
of the upcoming event (perhaps in addition to being provided 
to other communication devices as well). If desired, some of 
those higher layers within that same communication device 
may perform operations that will reduce their respective sen 
sitivity to the upcoming event. Also, if desired, some of those 
higher layers with the missing communication device may 
reschedule or modify currently scheduled operations in view 
of the upcoming event. 
0.130. With respect to cross layer informing of an upcom 
ing calibration interval. Such as from the physical layer 
(PHY) level to at least one higher layer level, one or more 
operations may be based upon that provided information. For 
example, in the context of video communication systems, an 
application layer may suspend generating new data traffic 
until the calibration interval has completed. For example, 
given that the communication medium may not be usable 
during the upcoming calibration interval, preemptive action 
as taken by the application layer may present transmit queue 
congestion. Also, with respect to video decoding within a 
wireless communication device, a higher layer may be 
informed of the upcoming calibration interval, and based 
thereon, a video decoder may then expect to be missing one or 
more video packets for the duration of some or all of the 
upcoming calibration interval. In response to Such informa 
tion provided from the physical (PHY) layer, a video decoder 
may preemptively transition into certain techniques such as a 
Video error concealment operational mode. In such an opera 
tional mode, one or more previous video images or segments 
may be repeated during the calibration interval to conceal or 
hide the temporary loss/interruption of the communication 
link during the associated calibration operation. 
0.131. At the end of such a calibration interval, the video 
encoder, being aware of when the calibration intervals has 
completed, can use targeted video encoding techniques to get 
the video data flow back on track. For example, as mentioned 
above and elsewhere herein, one or more video I-frames (e.g., 
full video refreshment frames) may be employed in contrast 
to temporarily incremental frames, such as P-frames, to 
resynchronize a communication link that has been tempo 
rarily lost during the corresponding calibration operation. As 
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Such, a transmitter's application layer may therefore benefi 
cially use Such I-frames in response to a given calibration 
interval. 

0132 Also, such a calibration announcement frame may 
further indicate aparticular degree of the upcoming event. For 
example, certain calibration operations may provide interfer 
ence (e.g., spillage of energy onto the communication 
medium) that may affect other communication devices in a 
degree that is much higher than other calibration operations. 
In one embodiment, a calibration announcement frame may 
indicate that the upcoming event is one of at least two differ 
ent types of events, namely, a silent event that will not inter 
fere with the other communication devices or a loud event that 
will affect or disturb the other communication devices. Of 
course, it is noted that further granularity may be provided 
within the calibration announcement frame to indicate a par 
ticular degree to which Such an upcoming event may interfere 
with the other communication devices. 
0.133 FIG. 9 is a diagram illustrating an embodiment 900 
of certain wireless communication devices selectively per 
forming at least one calibration operation based on calibra 
tion announcement. As may be seen with respect to this 
diagram, a calibration announcement frame is transmitted 
from a wireless communication device to a number of other 
wireless communication devices 902-906. Such a calibration 
announcement frame may be a CTS2SELF communication 
frame. In this diagram, a calibration announcement frame 
affords the respective wireless communication devices 902 
906 an opportunity to perform calibration either at or during 
a same time that the wireless communication device 901 is 
performing its respective one or more calibration operations, 
or in accordance with some appropriate schedule as may be 
indicated within the calibration announcement frame. 

0134 Based upon the calibration announcement frame, 
certain of the wireless communication devices 902-906 selec 
tively perform one or more calibration operations. It is noted 
that all of the wireless communication devices 902-906 need 
not necessarily perform calibration based upon or in response 
to receipt of the calibration announcement frame. That is to 
say, each respective one of the wireless communication 
device is 902-906 may make the particular decision of 
whether to perform one or more calibration operations by 
considering the calibration announcement frame and/or one 
or more local considerations. For example, each respective 
one of the wireless communication devices 902-906 may 
consider its particular history in regards to prior calibration 
operations. If a given wireless communication device has 
performed a calibration operation within a particular period 
of time (e.g., within X Seconds), and if it is determined that 
another calibration operation does not need to be performed 
at the present time, then Sucha given wireless communication 
device need not perform a calibration operation even if 
afforded the opportunity to do so by the calibration announce 
ment frame. Other local considerations may also be employed 
to make decisions of whether or not to perform a calibration 
operation. For example, temperature drift, changes of humid 
ity, absolute temperature, processing history such as histori 
cal trends of CPU usage and/or physical memory usage, 
and/or any other characteristics, operational parameters, etc. 
may be employed in decision-making regarding whether or 
not to perform one or more calibration operations. 
0135 Alternatively, in response to and based on the cali 
bration announcement frame, a given wireless communica 
tion device may selectively power down, enter a power saving 
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and/or low power state, perform non-calibration related 
maintenance, etc. That is to say, in one embodiment, in 
response to and based on the calibration announcement 
frame, a given wireless communication device may perform 
certain operations to lessen its susceptibility to interference as 
may be generated during calibration by the calibration 
announcement frame sending wireless communication 
device. In another embodiment, in response to and based on 
the calibration announcement frame, a given wireless com 
munication device may also perform one or more calibration 
operations. In yet another embodiment, in response to them 
based on the calibration announcement frame, a given wire 
less communication device may perform certain non-calibra 
tion related operations. 
0.136. In addition, in an embodiment in which the calibra 
tion announcement frame provides further indication of a 
degree to which the upcoming event may spill energy onto the 
communication medium thereby potentially affecting the 
operation of the other communication devices, each respec 
tive communication device may consider Such information in 
deciding which actions to take. That is to say, in addition to 
the consideration of a received calibration frame, additional 
information is extracted from that received calibration frame 
to assist further in the particular actions that a given commu 
nication device will take based thereon. 

0.137 For example, as described elsewhere herein, a cali 
bration announcement frame may indicate whether or not the 
upcoming event will still energy onto the communication 
medium thereby affecting the operation of other communica 
tion devices or not (e.g., such as in accordance with being a 
silent or loud upcoming event or calibration operation). In a 
situation in which the upcoming event is silent, in which 
additional interference will not be spilled onto the communi 
cation medium and affect the operation of the other commu 
nication devices, a given communication device may decide 
that it can perform other operations during the time associated 
with that upcoming event. For example, a given communica 
tion device may decide to perform transmission during that 
upcoming available time period in which the communication 
device that provided the calibration announcement frame will 
in fact be performing its silent related operations. Alterna 
tively, if a calibration announcement frame indicates that the 
upcoming event could in fact still energy under the commu 
nication medium and affect operation of the communication 
device, a given communication device may decide to perform 
Such operations to minimize its respective sensitivity to those 
upcoming operations. 
0.138. Also, in situations in which further granularity is 
provided to indicate a relative degree to which the upcoming 
event may potentially affect operation of the other communi 
cation devices, a given communication device may selec 
tively perform operations such that some, though perhaps not 
all, of the components therein are placed in an operational 
state that is relatively less susceptible to such interference 
associated with the upcoming event. However, there may be 
other components within that communication device that will 
not be as adversely affected by the upcoming event. That is to 
say, individual respective component within a given device 
may be selectively and independently managed based upon 
information related to the relative degree of potential inter 
ference that may be incurred from the upcoming event. 
0.139. From certain perspectives, it can be seen that the use 
of a calibration announcement frame indicating an upcoming 
calibration interval for use in Synchronizing one or more 
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calibration operations. In one embodiment, such synchroni 
Zation may be effectuated by reserving the communication 
medium, or airtime, by having respective wireless communi 
cation devices carry out separate and respective silent cali 
bration operations simultaneously. For example in the case of 
silent calibration operations, typically no wireless communi 
cation device in the network (or out of network wireless 
communication devices operating within the same frequency 
spectrum/spectra or channel(s)) should be transmitting pack 
ets during the calibration interval. This is because such trans 
missions will likely deleteriously affect the calibration opera 
tions of other wireless communication devices, especially 
those of the requires-Silence calibration operation type. In 
certain, a majority of the calibration operations are of the 
requires-silence calibration operation type. 
0140 Moreover, when certain calibration operations can 
not be avoided, such as because of drift of radio characteris 
tics within a wireless communication device over time, a flow 
of the data traffic (e.g., Such as video data traffic) may have 
already been caused. For example, if an interruption from a 
given calibration operation is Sufficiently long, one or more 
video frames may already be lost due to the delay introduced 
by the calibration operation (e.g., considering video content 
corresponding to one image on the screen, Such as one video 
frame such as "/60 seconds in many cases). In such an event, a 
video loss event may even be exploited to perform calibration 
of other wireless communication devices while the loss event 
is occurring and before recovery of that video stream is under 
way or completed. 
0141 FIG. 10 is a diagram illustrating an embodiment 
1000 of certain wireless communication devices selectively 
performing at least one calibration operation based on cali 
bration announcement and in accordance with a calibration 
schedule. As may be seen with respect to this diagram, at or 
during a first time, a calibration announcement frame is trans 
mitted from wireless communication device 1001 to a num 
ber of other wireless communication devices 1002-1004. The 
calibration announcement frame includes respective wireless 
communication device calibration scheduling. That is to say, 
the calibration announcement frame indicates an order by 
which the other wireless communication devices 1002-1004 
may perform one or more calibration operations themselves. 
0142. In accordance with the calibration schedule detected 
within this diagram, the wireless communication device 1001 
may perform calibration at or during a second time during 
which the other wireless communication devices 1002-1004 
stay off of the communication medium (e.g., air). The wire 
less communication device 1001 then stays off of the com 
munication medium (e.g., air) for the remainder of the cali 
bration schedule to allow the other wireless communication 
devices 1002-1004 the opportunity to perform one or more 
calibration operations. For example, the wireless communi 
cation device 1002 may perform calibration at or during a 
third time during which the other wireless communication 
devices 1001 and up to 1004 stay off of the communication 
medium (e.g., air). Then, the wireless communication device 
1002 may perform calibration at or during a fourth time 
during which the other wireless communication devices 1001 
and up to 1003 stay off of the communication medium (e.g., 
air). 
0143. The calibration schedule as may be included within 
a calibration announcement frame may include respective 
periods of time (e.g., AT, where eachi corresponds to a given 
one of the devices 1002a-1002c) that may be allocated for 
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different wireless communication devices 1001-1004 to per 
form their respective calibration operations. It is noted that 
the respective periods of time need not necessarily be equal 
for each of the respective wireless communication devices 
1001-1004. As may be understood with respect to this dia 
gram, each respective wireless communication device may be 
afforded a respective period of time during which to perform 
calibration. 
014.4 FIG. 11 is a diagram illustrating an embodiment 
1100 of establishing a maintenance window operative for 
Supporting calibration operations by any one or more wireless 
communication devices. As may be seen with respect to this 
diagram, a calibration announcement frame is provided that 
indicates a maintenance window during which a number of 
wireless communication devices 1101-1103 may respec 
tively perform certain operations. The maintenance window 
may be subdivided into respective periods of time (e.g., ATs). 
Each respective period of time need not necessarily be equal 
in duration. In addition, more than one respective period of 
time within the maintenance window may be assigned to a 
given wireless communication device, and Such respective 
periods of time need not necessarily be adjacent to one 
another or consecutive within the maintenance window. 
0145 During a given period of time assigned to a given 
wireless communication device, that corresponding wireless 
communication device may perform calibration and/or other 
maintenance operations. As may be understood with respect 
to this diagram, by having the respective wireless communi 
cation devices perform such operations at different respective 
times, there is a much lower likelihood that any one given 
wireless communication device will deleteriously affect or 
interfere with other wireless communication devices during 
its respective calibration and/or maintenance operations. For 
example, by temporally spacing out the respective calibration 
operations is performed by different wireless communication 
devices, reasonable assurance can be made that the calibra 
tion operations performed by any given one wireless commu 
nication device will not affect calibration operations per 
formed by any other wireless communication devices. 
0146. As may be understood with respect to synchronize 
calibration as performed in accordance with in accordance 
with various aspects, and their equivalents, of the invention, a 
communication may be provided from one wireless commu 
nication device to indicate to other wireless communication 
devices that it is going to perform one or more calibration 
operations. In some embodiments, the informing that is pro 
vided to the other wireless communication devices may serve 
as a trigger by which those other wireless communication 
devices may also perform their respective one or more cali 
bration operations. That is to say, such a communication (e.g., 
a calibration announcement frame) may serve as the triggerto 
provide the opportunity for the other wireless communication 
devices to perform one or more calibration operations and/or 
one or more non-calibration/maintenance operations. In cer 
tain situations, one or more of the other wireless communi 
cation devices performs such operations at the same time as 
the one wireless communication device performs its respec 
tive one or more calibration operations. Such an embodiment 
may generally be referred to as a group calibration implemen 
tation in which multiple of the wireless communication 
devices perform respective operations in parallel with one 
another and/or simultaneously with one another. 
0147 With respect to instances in which a calibration 
announcement frame provides additional information, Such 
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as with respect to a group calibration event as described 
above, the calibration announcement frame may include 
additional information to specify which particular operations 
may be respectively performed by the respective wireless 
communication devices (or by a Subset thereof) in parallel 
with one another and/or simultaneously. That is to say, addi 
tional information may be provided within a calibration 
announcement frame to specify particularly those operations 
which one or more of the wireless communication devices 
may perform in accordance with the group calibration event. 
0148. In some instances, each of the other wireless com 
munication devices need not necessarily perform a calibra 
tion operation. In some instances, a given wireless commu 
nication device has already performed a calibration operation 
within recent history. 
0149. In other embodiments, when a communication (e.g., 
a calibration announcement frame) may be provided from 
one wireless communication device to other wireless com 
munication devices, one or more of those other wireless com 
munication devices may perform certain operations (e.g., 
Such as in accordance with allotted time associated with a 
maintenance window) Such as entering a more robust opera 
tional state as to reduce any susceptibility to interference that 
may be generated when the one wireless communication 
device performs it's one or more calibration operations. For 
example, one or more of those other wireless communication 
devices may enter a power saving state, a power down or cool 
down state, or some other operational mode that provides 
robustness against interference. 
0150. Also, with respect to embodiments employing the 
communication of one or more maintenance windows, it is 
noted that certain implementations may be a bit challenging if 
all of the wireless communication devices within the wireless 
communication system do not have the capability to receive 
calibration announcement frames. For example, certain of the 
wireless communication devices may be out of range of other 
of the wireless communication devices, and may not properly 
received such calibration announcement frames, and thereby 
not be properly informed of an upcoming event (e.g., such as 
a maintenance window). If desired in Such situations, Syn 
chronization calibration could be implemented by giving an 
option to certain of the wireless communication devices 
within the basic service set (BSS) to perform calibration if 
they so desire. 
0151. In addition, the local decision-making of a given 
wireless communication device in response to a received 
calibration announcement frame may be a threshold based. 
For example, if that given wireless communication device has 
performed a calibration operation within a relatively recent 
period of time (e.g., Such as determined in comparing to some 
time or duration threshold), than that given wireless commu 
nication device need not necessarily perform a calibration 
operation even though it is provided the opportunity to do so 
based upon the calibration announcement frame. Moreover, 
other threshold based considerations may be made such as 
comparing operational parameters such as temperature drift, 
changes of humidity, absolute temperature, processing his 
tory such as historical trends of CPU usage and/or physical 
memory usage, and/or any other characteristics, operational 
parameters, etc. to one or more respective thresholds. That is 
to say, each respective operational parameter may have an 
associated threshold with which comparison is made in deter 
mining whether or not to perform certain operations in 
response to a received calibration announcement frame. It is 
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also noted that certain considerations may be weighted more 
than others as desired within various embodiments. 

0152. As described elsewhere herein, it can be seen that a 
calibration announcement frame can specify whether or not 
the wireless communication device providing the calibration 
announcement frame intends to perform one or more calibra 
tion operations within an upcoming calibration interval. In 
addition, when one or more calibration operations are to be 
performed, certain embodiments of the calibration announce 
ment frame may further specify whether or not those one or 
more calibration operations correspond to loud calibration or 
silent calibration. In even other embodiments, further granu 
larity is provided to specify whether or not those one or more 
calibration operations correspond to requires-silent calibra 
tion or does-not-require-silence calibration. That is to say, a 
given embodiment of a calibration announcement frame 
made include a variety of different types of information. 
0153. A wireless communication device that receives a 
calibration announcement frame may perform analysis 
thereof to determine whether or not that wireless communi 
cation device is eligible also to perform a respective calibra 
tion operation and/or other operation (e.g., such as in accor 
dance with certain maintenance operations). In certain 
embodiments, coordination is made between different wire 
less communication devices receiving the calibration 
announcement frame. For example, if a loud calibration 
operation is indicated within a calibration announcement 
frame, then a wireless communication device receiving that 
calibration announcement frame may simply suspend any 
activities; alternatively, the wireless communication device 
receiving that calibration announcement frame may perform 
a silent calibration that is also a does-not-require-silence cali 
bration (e.g., to provide for best use of the available time 
corresponding to an upcoming calibration interval). 
0154 Alternatively, if a silent and requires-silence cali 
bration operation is indicated within a calibration announce 
ment frame, those wireless communication devices receiving 
that calibration announcement frame may perform their own 
respective silent and requires-silence calibration operations 
(e.g., Such as may be compatible with the calibration 
announcement frame). Generally speaking, any compatible 
combination between a calibration announcement frame and 
various types of Subsequent calibration procedures per 
formed by one or more wireless communication devices may 
be employed. 
0.155. Again, it is noted that any given embodiment of a 
calibration announcement frame may indicate silent versus 
loud information therein, as well as requires-silence and 
does-not-require-silence information therein. 
0156 Moreover, a given wireless communication device 
may employ one or more local decision criteria to determine 
whether or not a calibration operation of a given type should 
be performed therefore. As also described elsewhere herein, 
any of a variety of different local parameters and/or consid 
erations (e.g., environmental conditions, processing history 
and/or behavior such as on the transmit power control loop. 
built-in radio diagnostic functionality, elapsed time since the 
prior calibration operation, any other metrics, etc.) may be 
used to determine whether or not a calibration operation 
should be performed. Moreover, with respect to a given cali 
bration operation to be performed, additional consideration 
may be made as to whether or not that calibration operation is 
a requires-silence calibration operation or a does-not-require 
silence calibration operation. When a given wireless commu 
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nication device receives a calibration announcement frame, it 
can use any of Such various local parameters and/or consid 
erations in determining whether or not to perform a calibra 
tion operation. There may be certain situations in which a 
calibration operation is not performed by a wireless commu 
nication device receiving a calibration announcement frame, 
even though it would be permissible to do so (e.g., based on 
the calibration announcement frame and/or one or more local 
decision criteria). In certain situations, while certain deci 
Sion-making may not trigger the performance of a calibration 
operation, it may nonetheless be advantageous to perform 
Such a calibration operation during an opportunity provided 
so that a Subsequent calibration operation will not be needed 
until a later time (e.g., Such as in accordance with providing 
for less overall calibration operation frequency across various 
wireless dictation devices within the wireless communication 
system). 
O157 FIG. 12A, FIG. 12B, FIG. 12C, FIG. 13A, FIG. 
13B, FIG. 14, FIG. 15A, and FIG. 15B illustrate various 
embodiment of methods as may be performed in accordance 
with operation of various devices Such as various wireless 
communication devices. 
0158 Referring to method 1200 of FIG. 12A, the method 
1200 begins by generating a calibration announcement frame 
corresponding to an upcoming calibration operation within a 
wireless communication device, as shown in a block 1210. In 
one embodiment, the calibration announcement frame is gen 
erated within a given wireless communication device. In 
another embodiment, the calibration announcement frame is 
generated based upon communications and information from 
more than one wireless communication device. In even other 
embodiments, the calibration announcement frame may 
include additional information specifying one or more cali 
bration operations that may be performed by one, all, or a 
group of other wireless communication devices. For example, 
in accordance with Such a group calibration event, a calibra 
tion announcement frame may be implemented to provide 
further information to indicate specifically which of those 
wireless communication devices may perform calibration 
(e.g., such as in accordance with Some group addressing 
information included within the calibration announcement 
frame). In addition, the calibration announcement frame 
made include additional information specifying particularly 
which one or more operations may be performed by these 
other wireless communication device(s) in parallel and/or 
simultaneously with the calibration operations to be per 
formed by the wireless communication device from which the 
calibration announcement frame is transmitted. 
0159. The method 1200 continues by transmitting the cali 
bration announcement frame from one wireless communica 
tion device to one or more other wireless communication 
devices, as shown in a block 1220. 
0160 The method 1200 then operates by performing the 
calibration operation, as shown in a block 1230. In certain 
embodiments, the operations of the block 1230 operate in 
accordance with one or more of the other wireless communi 
cation devices also performing a respective calibration opera 
tion, as shown in a block 1230a. That is to say, the operations 
of the block 1230a may be viewed as corresponding to that of 
a group calibration event. 
0161 In certain other embodiments, the operations of the 
block 1230 operate in accordance with one or more of the 
other wireless communication devices entering into a rela 
tively more robust operational state, as shown in a block 
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1230b. By entering into such a relatively more robust an 
operational state from a relatively less robust operational 
state, the one or more of the other wireless communication 
devices will hopefully be less susceptible to interference that 
may be generated by the calibration operation of a given one 
of the wireless communication devices. 
(0162 Referring to method 1201 of FIG. 12B, the method 
1201 begins by receiving a calibration announcement frame, 
as shown in a block 1211. 
0163 The method 1201 then operates by selectively per 
forming a respective calibration operation based on the cali 
bration announcement frame and/or at least one local consid 
eration, as shown in a block 1221. For example, in some 
embodiments, the selective performing of a respective cali 
bration operation is based not only on the receiving of a 
calibration announcement frame, but also based upon one or 
more local considerations. For example, if a calibration 
operation has been performed relatively recently, then even 
though a calibration announcement frame may have been 
received, a given wireless communication device may not 
necessarily performed such a calibration a synchronization 
operation. Any of a number of other considerations as 
described herein may also be employed, in conjunction, to 
govern the consideration of whether or not to perform such 
calibration operation upon the receipt of a calibration 
announcement frame (e.g., processing history, temperature, 
etc.). 
(0164. Referring to method 1202 of FIG. 12C, the method 
1202 begins by receiving a calibration announcement frame, 
as shown in a block 1212. 
0.165. The method 1202 then operates by selectively enter 
ing a relatively more robust operational state based on the 
calibration announcement frame and/or at least one local 
consideration, as shown in a block 1222. As may be under 
stood with respect other embodiments described herein, in 
certain embodiments, the selective entering into a relatively 
more robust operational state from a relatively less robust 
operational state may be based upon not only the receiving of 
a calibration announcement frame, but also based upon one or 
more local considerations. 
0166 In certain embodiments, the operations of the block 
1222 operate in accordance with entering into a cool down 
operational mode, as shown in a block 1222a. For example, 
Such a cool down operational mode may specifically be tai 
lored to reduce or cease operation of one or more components 
within a given device that generate a significant amount of 
heat. In certain other embodiments, the operations of the 
block 1222 operate in accordance with entering into a power 
down operational mode, as shown in a block 1222b. Certain 
embodiments will selectively power down only one or more 
components, while other embodiments will power down the 
entire device for a period of time. 
0167. In even other embodiments, the operations of the 
block 1222 operate in accordance with a power savings/low 
power operational mode, as shown in a block 1222c. Gener 
ally speaking, the operations of the block 1222 operate in 
accordance with any desired modification of operation that 
assists, at least in part, in the selective entering into a rela 
tively more robust operational state from a relatively less 
robust operational state, as shown in a block 1222b. 
(0168 Referring to method 1300 of FIG. 13A, the method 
1300 begins by generating a calibration announcement frame 
corresponding to an upcoming calibration operation within a 
wireless communication device, as shown in a block 1310. In 
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one embodiment, the calibration announcement frame is gen 
erated within a given wireless communication device. In 
another embodiment, the calibration announcement frame is 
generated based upon communications and information from 
more than one wireless communication device. 

0169. The method 1300 continues by transmitting the cali 
bration announcement frame from the wireless communica 
tion device to one or more other wireless communication 
devices indicating a maintenance window, as shown in a 
block 1320. Sucha maintenance window may include respec 
tive time intervals corresponding to one or more wireless 
communication devices. 

0170 In certain embodiments, the operations of the block 
1320 operate in accordance with a first wireless communica 
tion device operating during a first at least one interval, as 
shown in a block 1320a. In certain other embodiments, the 
operations of the block 1320 operate in accordance with a 
second wireless communication device operating during a 
second at least one interval, as shown in a block 1320b. 
(0171 Referring to method 1301 of FIG. 13B, the method 
1301 begins by receiving a calibration announcement frame, 
as shown in a block 1311. 

0172. The method 1301 then operates by performing a first 
of a plurality of calibration operations at a first respective time 
indicated within or based upon the calibration announcement 
frame and/or at least one local consideration, as shown in a 
block 1321. 

(0173 As may be understood with respect other embodi 
ments described herein, in certain embodiments, the perform 
ing of the first of the plurality of calibration operations may be 
based upon not only the receiving of a calibration announce 
ment frame, but also based upon one or more local consider 
ations. 

0.174. The method 1301 continues by performing a second 
of the plurality of calibration operations at a second respec 
tive time indicated within or based upon the calibration 
announcement frame, the at least one local consideration, 
and/or at least one additional local consideration, as shown in 
a block 1331. 

(0175 Referring to method 1400 of FIG. 14, the method 
1400 begins by generating a calibration announcement frame 
corresponding to an upcoming calibration operation within a 
first wireless communication device, as shown in a block 
1410. 

0176 The method 1400 continues by transmitting the cali 
bration announcement frame from the first wireless commu 
nication device to one or more other wireless communication 
devices, as shown in a block 1420. 
0177. The method 1400 then continues by operating the 

first wireless communication device for performing a first 
respective calibration operation, as shown in a block 1430. 
The method 1400 then operates by operating a second wire 
less communication device for performing a second respec 
tive calibration operation, as shown in a block 1430. The 
method 1400 then continues by operating an n-th wireless 
communication device for performing an n-th respective cali 
bration operation, as shown in a block 1430. 
(0178. The method 1400 then operates by such that the 
operations of the blocks 1430, 1440, and so on up to 1450 may 
be performed simultaneously, in parallel, at the same time as 
one another. Generally speaking, any of a number of wireless 
communication devices may perform respective calibration 
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operations. When two or more Such wireless communication 
devices performed respective calibration operations simulta 
neously or in parallel with respect to each other, such opera 
tions may be viewed as a group calibration event. 
(0179 Referring to method 1500 of FIG. 15A, the method 
1500 may generally be viewed as being a method that is 
performed by a first wireless communication device. The 
method 1500 begins by receiving a calibration announcement 
frame from a second wireless communication device indicat 
ing an upcoming calibration interval, as shown in a block 
1510. This calibration announcement frame may be received 
via a wireless communication channel as transmitted wire 
lessly to the first wireless communication device from the 
second wireless communication device. 

0180. The method 1500 continues by adaptively determin 
ing whether to perform a calibration operation during at least 
a portion of the upcoming calibration interval, based on the 
calibration announcement frame, as shown in a block 1520. 
There may be some instances in which the first wireless 
communication device will be performing a respective cali 
bration operation during the upcoming calibration interval. 
However, in other instances, the first wireless communication 
device will not be performing any calibration operation dur 
ing the upcoming calibration interval. 
0181. Then, upon determination to perform the calibration 
operation, the method 1500 then operates by performing the 
calibration operation, as shown in a block 1530. 
0182. As described elsewhere. With respect other dia 
grams and/or embodiments, any of a variety of considerations 
may be made in accordance with the adaptive determination 
of whether to perform a calibration operation during the at 
least a portion of the upcoming calibration interval. For 
example, one or more indicia within the calibration 
announcement frame, one or more local criteria, etc. and/or 
any combination thereof may be considered in accordance 
with the adaptive determination of whether the first wireless 
communication device is to perform a calibration operation. 
0183 Referring to method 1501 of FIG. 15B, the method 
1501 may generally be viewed as being a method that is 
performed by a first wireless communication device. The 
method 1501 operates by receiving a calibration announce 
ment frame from the second wireless communication device 
indicating an upcoming calibration interval, as shown in a 
block 1511. As with respect other embodiments, this calibra 
tion announcement frame may be received via a wireless 
indication channel as transmitted wirelessly to the first wire 
less communication device from the second wireless vacation 
device. 

0.184 The method 1501 then operates by analyzing the 
calibration announcement frame to identify a calibration 
operation indicated therein, as shown in a block 1521. For 
example, one or more indicia may be included within the 
calibration announcement frame corresponding to the type of 
calibration operation indicated therein. Such calibration 
operation indicated therein may correspond to that which will 
be performed by the second wireless communication device. 
As described elsewhere herein with respect to other diagrams 
and/or embodiments, such indicia may be included within the 
calibration announcement frame may indicate that the cali 
bration operation indicated therein corresponds to a silent 
calibration operation or a loud calibration operation. Further 
more, such indicia may indicate that the calibration operation 
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indicated within the calibration announcement frame corre 
sponds to a requires-silence calibration operation or a does 
not-require-silence calibration operation. 
0185 Based on the identified calibration operation (e.g., 
identified based upon the analysis of the calibration 
announcement frame) and at least one local decision crite 
rion, the method 1501 continues by adaptively determining 
whether to perform at least one additional calibration opera 
tion during at least a portion of the upcoming calibration 
interval, as shown in a block 1531. For example, this at least 
one additional cooperation operation may be viewed as that 
which is performed by the first wireless communication 
device. As can be seen, at least two different levels of deci 
Sion-making may be made in accordance with adaptively 
determining whether to perform at least one additional cali 
bration operation during at least a portion of the upcoming 
calibration interval (e.g., Being specific and particular to the 
second wireless communication device). At least one level of 
decision-making may correspond to information that is iden 
tified based upon the analysis of the calibration announce 
ment frame. At least one additional level of decision-making 
may correspond to one or more local decision criteria specific 
and particular to the first wireless communication device. Of 
course, any combination of this multi-level decision-making 
may be implemented within a given embodiment. 
0186 Then, upon determination to perform the calibration 
operation, the method 1501 then operates by performing the 
calibration operation, as shown in a block 1541. 
0187. It is also noted that the various operations and func 
tions as described with respect to various methods herein may 
be performed within a wireless communication device. Such 
as using a baseband processing module implemented therein 
(e.g., such as in accordance with the baseband processing 
module as described with reference to FIG. 2) and/or other 
components therein. For example, such a baseband process 
ing module can perform processes and/or operations (e.g., 
generation of calibration announcement frames, directing of 
the selective performance of calibration operations, directing 
of the selective entering into various operational states, etc.) 
in accordance with various aspects of the invention, and/or 
any other operations and functions as described herein, etc. or 
their respective equivalents. 
0188 It is noted that the various modules and/or circuitries 
(baseband processing modules and/or circuitries, encoding 
modules and/or circuitries, decoding modules and/or circuit 
ries, etc., etc.) described herein may be a single processing 
device or a plurality of processing devices. Such a processing 
device may be a microprocessor, micro-controller, digital 
signal processor, microcomputer, central processing unit, 
field programmable gate array, programmable logic device, 
state machine, logic circuitry, analog circuitry, digital cir 
cuitry, and/or any device that manipulates signals (analog 
and/or digital) based on operational instructions. The opera 
tional instructions may be stored in a memory. The memory 
may be a single memory device or a plurality of memory 
devices. Such a memory device may be a read-only memory 
(ROM), random access memory (RAM), volatile memory, 
non-volatile memory, static memory, dynamic memory, flash 
memory, and/or any device that stores digital information. It 
is also noted that when the processing module implements 
one or more of its functions via a state machine, analog 
circuitry, digital circuitry, and/or logic circuitry, the memory 
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storing the corresponding operational instructions is embed 
ded with the circuitry comprising the state machine, analog 
circuitry, digital circuitry, and/or logic circuitry. In such an 
embodiment, a memory stores, and a processing module 
coupled thereto executes, operational instructions corre 
sponding to at least some of the steps and/or functions illus 
trated and/or described herein. 

0189 It is also noted that any of the connections or cou 
plings between the various modules, circuits, functional 
blocks, components, devices, etc. within any of the various 
diagrams or as described herein may be differently imple 
mented in different embodiments. For example, in one 
embodiment, Such connections or couplings may be direct 
connections or direct couplings there between. In another 
embodiment, such connections or couplings may be indirect 
connections or indirect couplings there between (e.g., with 
one or more intervening components there between). Of 
course, certain other embodiments may have some combina 
tions of such connections or couplings therein Such that some 
of the connections or couplings are direct, while others are 
indirect. Different implementations may be employed for 
effectuating communicative coupling between modules, cir 
cuits, functional blocks, components, devices, etc. without 
departing from the scope and spirit of the invention. 
0190. Various aspects of the present invention have also 
been described above with the aid of method steps illustrating 
the performance of specified functions and relationships 
thereof. The boundaries and sequence of these functional 
building blocks and method steps have been arbitrarily 
defined herein for convenience of description. Alternate 
boundaries and sequences can be defined so long as the speci 
fied functions and relationships are appropriately performed. 
Any Such alternate boundaries or sequences are thus within 
the scope and spirit of the claimed invention. 
0191 Various aspects of the present invention have been 
described above with the aid of functional building blocks 
illustrating the performance of certain significant functions. 
The boundaries of these functional building blocks have been 
arbitrarily defined for convenience of description. Alternate 
boundaries could be defined as long as the certain significant 
functions are appropriately performed. Similarly, flow dia 
gram blocks may also have been arbitrarily defined herein to 
illustrate certain significant functionality. To the extent used, 
the flow diagram block boundaries and sequence could have 
been defined otherwise and still perform the certain signifi 
cant functionality. Such alternate definitions of both func 
tional building blocks and flow diagram blocks and sequences 
are thus within the scope and spirit of the claimed invention. 
0.192 One of average skill in the art will also recognize 
that the functional building blocks, and other illustrative 
blocks, modules and components herein, can be implemented 
as illustrated or by discrete components, application specific 
integrated circuits, processors executing appropriate Software 
and the like or any combination thereof. 
0193 Moreover, although described in detail for purposes 
of clarity and understanding by way of the aforementioned 
embodiments, various aspects of the present invention are not 
limited to such embodiments. It will be obvious to one of 
average skill in the art that various changes and modifications 
may be practiced within the spirit and scope of the invention, 
as limited only by the scope of the appended claims. 
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Mode Selection Tables: 

0194 

TABLE 1. 

2.4 GHz, 20/22 MHz channel BW, 54 Mbps max bit rate 

Code 

Rate Modulation Rate NBPSC NCBPS NDBPS EVM Sensitivity ACR AACR 

Barker 
1 BPSK 

Barker 

2 QPSK 
S.S CCK 

6 BPSK O.S 1 48 24 -5 -82 16 32 

9 BPSK 0.75 1 48 36 -8 -81 15 31 

11 CCK 

12 QPSK O.S 2 96 48 -10 -79 13 29 

18 QPSK 0.75 2 96 72 -13 -77 11 27 

24 16-QAM O.S 4 192 96 -16 -74 8 24 
36 16-QAM 0.75 4 192 144 -19 -70 4 2O 

48 64-QAM O. 666 6 288 192 -22 -66 O 16 
54 64-QAM 0.75 6 288 216 -25 -65 -1 15 

TABLE 2 TABLE 3 

Channelization for Table 1 

Frequency Power Spectral Density (PSD) Mask for Table 1 
Channel (MHz) PSD Mask1 

1 2412 
2 2417 
3 2422 Frequency Offset dBr 
4 2427 
5 2432 
6 2437 -9 MHz to 9 MHz O 

7 2442 +f-11 MHz -20 
8 2447 
9 2452 +f-20 MHz -28 

10 2457 +f-30 MHz and -50 
11 2462 eater 
12 2467 gr 

TABLE 4 

5 GHz, 20 MHz channel BW, 54 Mbps max bitrate 

Rate Modulation Code Rate NBPSC NCBPS NDBPS EVM Sensitivity ACR AACR 

6 BPSK O.S 1 48 24 -5 -82 16 32 

9 BPSK 0.75 1 48 36 -8 -81 15 31 

12 QPSK O.S 2 96 48 -10 -79 13 29 

18 QPSK 0.75 2 96 72 -13 -77 11 27 

24 16-QAM O.S 4 192 96 -16 -74 8 24 

36 16-QAM 0.75 4 192 144 -19 -70 4 2O 

48 64-QAM O. 666 6 288 192 -22 -66 O 16 

54 64-QAM 0.75 6 288 216 -25 -65 -1 15 
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TABLE 5 TABLE 7-continued 

Channelization for Table 4 Channelization for Table 6 

Frequency Frequency Channel Frequency (MHz) 
Channel (MHz) Country Channel (MHz) Country 

5 2432 
240 4920 apan 6 2437 
244 4940 apan 7 2442 
248 4960 apan 8 2447 
252 498O apan 9 2452 

8 5040 apan 10 2457 
12 SO60 apan 11 2462 
16 SO8O apan 
36 5180 USA Europe 34 5170 Japan 12 2467 
40 5200 USA Europe 38 5190 Japan 
44 5220 USA Europe 42 5210 Japan 
48 5240 USA Europe 46 5230 Japan 
52 5260 USA Europe TABLE 8 
56 S280 USA Europe 
60 5300 USA Europe 5 GHz, 20 MHz channel BW, 192 Mbps max bit rate 
64 5320 USA Europe 
OO 5500 USA Europe ST 
O4 5520 USA Europe TX Code Modula- Code 
O8 5540 USA Europe Rate Antennas Rate tion Rate NBPSC NCBPS NDBPS 
12 5560 USA Europe 
16 558O USA Europe 12 2 1 BPSK O.S 1 48 24 
2O 5600 USA Europe 24 2 1 QPSK O.S 2 96 48 
24 562O USA Europe 48 2 1 16-QAM O.S 4 192 96 
28 5640 USA Europe 96 2 1 64-QAM 0.666 6 288 1.92 
32 5660 USA Europe 108 2 1 64-QAM 0.75 6 288 216 
36 5680 USA Europe 18 3 1 BPSK O.S 1 48 24 

40 5700 USA Europe ; Ev. S. . . . 
t 7. SA 144 3 1 64-QAM O666 6 288 192 

162 3 1 64-QAM 0.75 6 288 216 
57 5785 USA 24 4 1 BPSK O.S 1 48 24 
61 S805 USA 48 4 1 QPSK O.S 2 96 48 
65 S825 USA 96 4 1 16-QAM 0.5 4 192 96 

192 4 1 64-QAM O666 6 288 192 
216 4 1 64-QAM 0.75 6 288 216 

TABLE 6 

2.4 GHz, 20 MHz channel BW, 192 Mbps max bit rate TABLE 9 

ST channelization for Table 8 
TX Code Modula- Code 

Rate Antennas Rate tion Rate NBPSC NCBPS NDBPS Frequency Frequency 

12 2 1 BPSK O.S 1 48 24 Channel (MHz) Country Channel (MHz) Country 

24 2 1 QPSK O.S 2 96 48 240 4920 apan 
48 2 1 6-QAM O.S 4 192 96 244 4940 apan 
96 2 1 64-QAM O.666 6 288 192 248 4960 apan 
108 2 1 64-QAM 0.75 6 288 216 252 498O apan 
18 3 1 BPSK O.S 1 48 24 8 5040 apan 
36 3 1 QPSK O.S 2 96 48 12 SO60 apan 
72 3 1 6-QAM O.S 4 192 96 16 SO8O apan 
144 3 1 64-QAM 0.666 6 288 192 36 5180 USA Europe 34 5170 Japan 
162 3 1 64-QAM 0.75 6 288 216 40 5200 USA Europe 38 5190 Japan 
24 4 1 BPSK O.S 1 48 24 44 5220 USA Europe 42 5210 Japan 
48 4 1 QPSK O.S 2 96 48 48 5240 USA Europe 46 5230 Japan 
96 4 1 6-QAM O.S 4 192 96 52 S260 USA Europe 
192 4 1 64-QAM O.666 6 288 192 56 S280 USA Europe 
216 4 1 64-QAM 0.75 6 288 216 60 5300 USA Europe 

64 5320 USA Europe 
1OO 5500 USA Europe 
104 5520 USA Europe 

TABLE 7 108 5540 USA Europe 
112 5560 USA Europe 

Channelization for Table 6 116 5580 USA Europe 
120 5600 USA Europe 

Channel Frequency (MHz) 124 562O USA Europe 
128 5640 USA Europe 

1 2412 132 S660 USA Europe 
2 24.17 136 568O USA Europe 
3 2422 140 5700 USA Europe 
4 2427 149 5745 USA 
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TABLE 9-continued 

channelization for Table 8 

Frequency Frequency 
Channel (MHz) Country Channel (MHz) Country 

153 576.5 USA 
157 5785 USA 
161 S805 USA 
16S S825 USA 

TABLE 10 

5 GHz, with 40 MHz channels and max bit rate of 486 Mbps 

TX ST Code Code 
Rate Antennas Rate Modulation Rate NBPSC 

13.5 Mbps 1 BPSK O.S 1 
27 Mbps 1 QPSK O.S 2 
54 Mbps 1 6-QAM O.S 4 
108 Mbps 1 64-QAM O. 666 6 

121.5 Mbps 1 64-QAM 0.75 6 
27 Mbps 2 BPSK O.S 1 
54 Mbps 2 QPSK O.S 2 
108 Mbps 2 6-QAM O.S 4 
216 Mbps 2 64-QAM O. 666 6 
243 Mbps 2 64-QAM 0.75 6 
40.5 Mbps 3 BPSK O.S 1 
81 Mbps 3 QPSK O.S 2 

162 Mbps 3 6-QAM O.S 4 
324 Mbps 3 64-QAM 0.666 6 

365.5 Mbps 3 64-QAM 0.75 6 
54 Mbps 4 BPSK O.S 1 
108 Mbps 4 QPSK O.S 2 
216 Mbps 4 6-QAM O.S 4 
432 Mbps 4 64-QAM O. 666 6 
486 Mbps 4 64-QAM 0.75 6 

TABLE 11 

Power Spectral Density (PSD) mask for Table 10 
PSD Mask2 

Frequency Offset dBr 

- 19 MHz to 19 MHz O 
+f-21 MHz -20 
+f-30 MHz -28 
+f-40 MHz and -50 
greater 

TABLE 12 

Channelization for Table 10 

Frequency Frequency 
Channel (MHz) Country Channel (MHz) County 

242 4930 Japan 
250 4970 Japan 
12 5060 Japan 
38 5190 USA/Europe 36 5180 Japan 
46 5230 USA/Europe 44 5520 Japan 
S4 5270 USA/Europe 
62 5310 USA/Europe 

102 5510 USA/Europe 
110 5550 USA/Europe 
118 5590 USA/Europe 
126 5630 USA/Europe 
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TABLE 12-continued 

Channelization for Table 10 

Frequency Frequency 
Channel (MHz) Country Channel (MHz) County 

134 5670 USA/Europe 
151 5755 USA 
159 5795 USA 

What is claimed is: 
1. An apparatus, comprising: 
a radio for receiving a calibration announcement frame 

from a wireless communication device indicating an 
upcoming calibration interval; and 

a processing module for: 
analyzing the calibration announcement frame to iden 

tify a first calibration operation to be performed by the 
wireless communication device; 

based on the first calibration operation and at least one 
local decision criterion corresponding to the appara 
tus, adaptively determining whether to perform a sec 
ond calibration operation during at least a portion of 
the upcoming calibration interval; and 

upon determination to perform the second calibration 
operation, directing the apparatus to perform the cali 
bration operation. 

2. The apparatus of claim 1, wherein: 
the first calibration operation corresponding to: 
a loud and requires-silence calibration operation; 
a loud and does-not-require-silence calibration operation; 
a silent and requires-silence calibration operation; or 
a silent and does-not-require-silence calibration operation. 
3. The apparatus of claim 1, wherein: 
the at least one local decision criterion corresponding to at 

least one of a processing history, a temperature, a tem 
perature change, a humidity level, a humidity level 
change, a period of time from a previous calibration 
operation, and whether the calibration operation being a 
loud and requires-Silence calibration operation, a loud 
and does-not-require-silence calibration operation, a 
silent and requires-silence calibration operation, or a 
silent and does-not-require-silence calibration opera 
tion. 

4. The apparatus of claim 1, wherein: 
based on the calibration announcement frame, the process 

ing module for directing the apparatus to performat least 
one of: 
enter a relatively more robust operational state from a 

relatively less robust operational state; 
make no communication during the upcoming calibra 

tion interval. 
5. The apparatus of claim 1, wherein: 
based on the calibration announcement frame, the process 

ing module for informing an application layer of the 
apparatus, relatively higher than a physical (PHY) layer 
of the apparatus, of the upcoming calibration interval; 
and 

the application layer for adaptively determining whether to 
perform at least one operation during the at least a por 
tion of the upcoming calibration interval and performing 
the at least one operation upon determination thereof. 
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6. The apparatus of claim 1, wherein: 
the calibration announcement frame indicating a mainte 

nance window including a plurality of time intervals 
such that at least one of the plurality of time intervals 
corresponding to the apparatus during which the appa 
ratus permitted to perform the calibration operation or at 
least one additional operation. 

7. The apparatus of claim 1, wherein: 
the calibration announcement frame being a clear to send 
(CTS2SELF) communication frame, a beacon, or a 
broadcast packet. 

8. The apparatus of claim 1, wherein: 
the apparatus being a wireless station (STA); 
the wireless communication device being an access point 

(AP) or at least one additional STA. 
9. An apparatus, comprising: 
a radio for receiving a calibration announcement frame 

from a wireless communication device indicating an 
upcoming calibration interval; and 

a processing module for: 
based on the calibration announcement frame, adap 

tively determining whether to perform a calibration 
operation during at least a portion of the upcoming 
calibration interval; and 

upon determination to perform the calibration operation, 
directing the apparatus to perform the calibration 
operation. 

10. The apparatus of claim 9, wherein: 
the processing module for: 

analyzing the calibration announcement frame to iden 
tify at least one additional calibration operation to be 
performed by the wireless communication device; 

based on the at least one additional calibration operation, 
adaptively determining whether to perform the cali 
bration operation during the at least a portion of the 
upcoming calibration interval; and 

upon determination to perform the calibration operation, 
directing the apparatus to perform the calibration 
operation. 

11. The apparatus of claim 10, wherein: 
the at least one additional calibration operation corre 

sponding to: 
a loud and requires-silence calibration operation; 
a loud and does-not-require-silence calibration operation; 
a silent and requires-silence calibration operation; or 
a silent and does-not-require-silence calibration operation. 
12. The apparatus of claim 9, wherein: 
the processing module for considering at least one local 

decision criterion corresponding to the apparatus in 
accordance with adaptively determining whether to per 
form the calibration operation during the at least a por 
tion of the upcoming calibration interval. 

13. The apparatus of claim 12, wherein: 
the at least one local decision criterion corresponding to at 

least one of a processing history, a temperature, a tem 
perature change, a humidity level, a humidity level 
change, a period of time from a previous calibration 
operation, and whether the calibration operation being a 
loud and requires-Silence calibration operation, a loud 
and does-not-require-silence calibration operation, a 
silent and requires-silence calibration operation, or a 
silent and does-not-require-silence calibration opera 
tion. 
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14. The apparatus of claim 9, wherein: 
based on the calibration announcement frame, the process 

ing module for directing the apparatus to performat least 
one of: 
enter a relatively more robust operational state from a 

relatively less robust operational state; 
make no communication during the upcoming calibra 

tion interval. 
15. The apparatus of claim 9, wherein: 
based on the calibration announcement frame, the process 

ing module for informing an application layer of the 
apparatus, relatively higher than a physical (PHY) layer 
of the apparatus, of the upcoming calibration interval; 
and 

the application layer for adaptively determining whether to 
perform at least one operation during the at least a por 
tion of the upcoming calibration interval and performing 
the at least one operation upon determination thereof. 

16. The apparatus of claim 9, wherein: 
the calibration announcement frame indicating a mainte 

nance window including a plurality of time intervals 
such that at least one of the plurality of time intervals 
corresponding to the apparatus during which the appa 
ratus permitted to perform the calibration operation or at 
least one additional operation. 

17. The apparatus of claim 9, wherein: 
the calibration announcement frame being a clear to send 

(CTS2SELF) communication frame, a beacon, or a 
broadcast packet. 

18. The apparatus of claim 9, wherein: 
the apparatus being a wireless station (STA); 
the wireless communication device being an access point 

(AP) or at least one additional STA. 
19. A method for operating a first wireless communication 

device, the method comprising: 
via a wireless communication channel, receiving a calibra 

tion announcement frame from a second wireless com 
munication device indicating an upcoming calibration 
interval; 

based on the calibration announcement frame, adaptively 
determining whether to perform a calibration operation 
during at least a portion of the upcoming calibration 
interval; and 

upon determination to perform the calibration operation, 
performing the calibration operation. 

20. The method of claim 19, further comprising: 
analyzing the calibration announcement frame to identify 

at least one additional calibration operation to be per 
formed by the wireless communication device: 

based on the at least one additional calibration operation, 
adaptively determining whether to perform the calibra 
tion operation during the at least a portion of the upcom 
ing calibration interval; and 

upon determination to perform the calibration operation, 
performing the calibration operation. 

21. The method of claim 20, wherein: 
the at least one additional calibration operation corre 

sponding to: 
a loud and requires-silence calibration operation; 
a loud and does-not-require-silence calibration operation; 
a silent and requires-silence calibration operation; or 
a silent and does-not-require-silence calibration operation. 
22. The method of claim 19, further comprising: 
considering at least one local decision criterion corre 

sponding to the first wireless communication device in 
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accordance with adaptively determining whether to per 
form the calibration operation during the at least a por 
tion of the upcoming calibration interval. 

23. The method of claim 22, wherein: 
the at least one local decision criterion corresponding to at 

least one of a processing history, a temperature, a tem 
perature change, a humidity level, a humidity level 
change, a period of time from a previous calibration 
operation, and whether the calibration operation being a 
loud and requires-Silence calibration operation, a loud 
and does-not-require-silence calibration operation, a 
silent and requires-silence calibration operation, or a 
silent and does-not-require-silence calibration opera 
tion. 

24. The method of claim 19, further comprising: 
based on the calibration announcement frame, performing 

at least one of: 
entering a relatively more robust operational state from 

a relatively less robust operational State; 
making no communication during the upcoming cali 

bration interval. 
25. The method of claim 19, further comprising: 
based on the calibration announcement frame, informing 

an application layer of the first wireless communication 
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device, relatively higher than a physical (PHY) layer of 
the first wireless communication device, of the upcom 
ing calibration interval; and wherein: 

the application layer adaptively determining whether to 
perform at least one operation during the at least a por 
tion of the upcoming calibration interval and performing 
the at least one operation upon determination thereof. 

26. The method of claim 19, wherein: 
the calibration announcement frame indicating a mainte 

nance window including a plurality of time intervals 
such that at least one of the plurality of time intervals 
corresponding to the apparatus during which the appa 
ratus permitted to perform the calibration operation or at 
least one additional operation. 

27. The method of claim 19, wherein: 
the calibration announcement frame being a clear to send 

(CTS2SELF) communication frame, a beacon, or a 
broadcast packet. 

28. The method of claim 19, wherein: 
the first wireless communication device being a wireless 

station (STA); 
the second wireless communication device being an access 

point (AP) or at least one additional STA. 
c c c c c 


