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RA) 

TRANSMITTING A BEACON SIGNAL USING A LINE-OF-SIGHT 
TRANSMISSION SIGNAL INCLUDING INFORMATION INDICATING A CHANNEL 

2) 

RECEIVING THE BEACON SIGNAL 
3) 

DETERMINING A CHANNEL FORESTABLISHING B-DIRECTIONAL 
COMMUNICATIONS BASED ON THE INFORMATION INDICATING THE CHANNEL 

BA) 

ESTABLISHING B-DIRECTIONAL COMMUNICATIONS USING THE CHANNEL THE 
CHANNEL OPERATING AS A TRANSMISSION CAPABLE OF TRANSMISSION 

BEYOND A RANCE AND BEYOND ONE OR MORE BARRIERS TO THE LINE-OF 
SIGHT TRANSMISSION SIGNAL OF THE LOCATION BEACON SIGNAL 
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WRELESS REMOTE 

FIELD OF THE INVENTION 

0001. The invention relates generally to communication 
systems, and more specifically to communication systems 
having a wireless remote. 

BACKGROUND 

0002 Wireless devices are useful in communication sys 
tems for controlling and for one and two-way communica 
tions with other devices in the system. Examples of wireless 
devices include remote controls for garage door openers and 
televisions, cellular telephones, and wireless microphones. 
By virtue of being wireless, the wireless devices eliminate the 
need to be coupled through some type of a physical connec 
tion to the system, and thus are more portable. In many 
instances where these wireless devices are employed, each 
individual wireless device must be separately programmed in 
order to properly operate in a designated system, and requires 
re-programming in order to operate in a different system, or to 
operate with different other devices. 
0003 For example, a wireless remote for a garage door 
opener generally uses signals transmitted at Some radio fre 
quency. The signals typically includes a program code that 
must be set to match the code in the garage door opener 
system in order to allow the wireless remote to operate in the 
intended system. This program code is also used as a measure 
to prevent the controller from inadvertently opening another 
garage door, for example the neighbor's garage door, and to 
prevent unauthorized wireless controllers from being able to 
operate in the system in which the authorized wireless remote 
is operating. However, the wireless remote must be repro 
grammed if the wireless remote is needed for operation in a 
different garage door system. 
0004. In another example wherein a wireless remote is 
employed as a television remote control, the wireless control 
needs to control the intended device (television or other elec 
tronic devices) without causing interference with a neighbor 
ing device (e.g., the television in the neighbor's house). Tele 
vision remote controls generally operate using wavelengths 
in the infrared frequency range to transmit signals from the 
remote to the television, wherein the infrared frequencies are 
generally limited to a line-of-sight transmission path. Since a 
line-of-sight transmission path is obstructed by walls and 
other structural features usually associated with a home or 
building, the television remote is unlikely to interfere with 
another television or device that is not in a line-of-sight with 
the remote. This is generally true even when many of these 
remotes are operated in close proximity to one another but are 
separated by the structural obstructions, such as in an multi 
unit apartment where remotes are operated in individual 
apartments without causing inference between apartments. 
One drawback of infrared signaling is that devices that use 
infrared signals have large power requirements as compared 
to devices that use radio frequency transmissions. However, 
because television remote controls generally only operate in a 
transmission mode for a fraction of the time the television is 
being used, a television remote does not require an exces 
sively large battery, or frequent battery replacement or battery 
recharging. 
0005. Unlike television remotes, devices that use infrared 
transmissions and that have continual transmissions (e.g., a 
wireless microphone with high duty cycle or continuous peri 
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ods of transmissions) have large power requirements com 
pared to radio frequency devices. In order to meet the power 
requirements for an acceptable period of time (e.g., multiple 
hours of operation between battery replacements or recharg 
ing) the battery or batteries must be made larger, resulting in 
the wireless remote devices being bulky and heavy. In some 
remote devices, the use of an infrared frequency for Such 
transmissions would limit operation times between battery 
recharge cycles to less thanan full day, perhaps to only a few 
hours. In addition, a bulky and heavy remote device would be 
cumbersome for a user, such as a teacher, to hold and carry 
during a full work day, such as an entire School day. Further, 
a bulky and heavy remote device makes attaching the remote 
device to clothing of the user cumbersome, and in some 
instances even too cumbersome to be practical. 
0006. In wireless microphones, the use of radio frequency 
transmissions for a wireless microphone creates difficulties 
when two or more wireless microphones are used in close 
proximity to one another (e.g., in adjoining classrooms). In 
order to prevent interference between these microphones, 
each wireless microphone is often pre-programmed to a spe 
cific and separate frequency or channel to prevent interfer 
ence with other wireless microphones operating in relatively 
close proximity, and to prevent interference between the sys 
tems associate with the separate wireless microphones. How 
ever, because each wireless microphone is pre-programmed 
to a specific frequency or channel, they cannot be moved to a 
different system, such as a local or adjacent room, without the 
need to re-program the moved wireless microphone to oper 
ate in the new system. 
0007. In addition, wireless microphones present a danger 
of inadvertent transmission. For example, if the user of the 
wireless microphone inadvertently forgets to turn off the 
microphone, unintended or even confidential conversation 
can reach the microphone and be broadcast to unintended 
listeners. 
0008 What is needed is one or more apparatus, systems, 
and methods to allow remote devices to automatically begin 
and to automatically terminate communications with one or 
more other devices as the remote devices are moved to and 
from the proximity of a given system, to prevent cross talk or 
other inadvertent interference between remotes devices, 
especially when these remotes are operating in a relatively 
close proximity to one another, and to minimize the chance of 
interference or inadvertently cross talk with other devices 
also transmitting signals in the area where the remote devices 
are being used Further, what is needed are remote devices that 
do not require re-programming when moved between sys 
tems, and that can automatically determine when a system is 
present on which communications can be established, and can 
automatically determine how to establish the communica 
tions in the newly detected system while minimizing or elimi 
nating any interference between systems. 

BRIEF DESCRIPTION OF THE FIGURES 

0009 FIG. 1 illustrates a system according to various 
embodiments; 
0010 FIG. 2 illustrates a system according to various 
embodiments; 
0011 FIG. 3 illustrates a beacon signal according to vari 
ous embodiments; 
0012 FIGS. 4A-C illustrate waveforms included in bea 
consignals according to various embodiments; 
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0013 FIG. 5 illustrates waveforms according to various 
embodiments; 
0014 FIGS. 6A-B illustrate a remote according to various 
embodiments; 
0015 FIG. 7 illustrates a base station according to various 
embodiments; and 
0016 FIG. 8 illustrates a flowchart for various methods 
according to embodiments of the present invention. 

DETAILED DESCRIPTION 

0017 Although specific embodiments have been illus 
trated and described herein, it will be appreciated by those of 
ordinary skill in the art that any arrangement which is calcu 
lated to achieve the same purpose may be substituted for the 
specific embodiments shown. This application is intended to 
cover any adaptations or variations of the example embodi 
ments of the subject matter described herein. It is intended 
that this subject matter be limited only by the claims, and the 
full scope of equivalents thereof. 
0018. Such embodiments of the subject matter may be 
referred to herein individually or collectively by the term 
“invention' merely for convenience and without intending to 
Voluntarily limit the Scope of this application to any single 
invention or inventive concept, if more than one is in fact 
disclosed. Thus, although specific embodiments have been 
illustrated and described herein, any arrangement calculated 
to achieve the same purpose may be substituted for the spe 
cific embodiments shown. This disclosure is intended to 
cover any and all adaptations or variations of various embodi 
ments. Combinations of the above embodiments and other 
embodiments not specifically described herein will be appar 
ent to those of skill in the art upon reviewing the above 
description. 
0019 Embodiments of the present invention include appa 
ratus, systems, and methods for communications between 
one or more remotes and one or more base stations coupled in 
a communications system. The remotes are operable to auto 
matically establish bi-directional communications between 
the given remote and any one of the base stations in a system, 
while avoiding interference and cross talk between the given 
remote and any other remotes operating in close proximity, 
and while avoiding interference and cross talk between the 
given remote and any base station in the system besides the 
base station the given remote has established bi-directional 
communications with. In various embodiments, each remote 
automatically turns on and establishes bi-directional commu 
nications with a base station upon entering a room where the 
base station is operating, and automatically shuts off upon 
exiting the room where the base station is operating. 
0020. In various embodiments, the one or more remotes 
are operable to move between enclosures, such as but not 
limited to rooms in a building or other structure, wherein each 
of the enclosures includes a different base station, and to 
establish bi-directional communications with the base station 
in the enclosure where the remote is located without having to 
re-program the remote. 
0021. In various embodiments, the remote is operable to 
communicate separately and at any given time with any one of 
the base stations when the remote is within an approximate 
line-of-sight transmission space of the base station. An 
approximate line-of-sight transmission space refers to the 
space around a source of a signal into which the signal, when 
transmitted, would reach with a sufficient signal strength to be 
detectable by the one or more remotes. An approximate line 
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of-sight transmission space is not limited to space having only 
a direct visual line of sight to the source of the signal, and may 
include space receiving the signal as a result of reflections of 
the signal off any objects or Surfaces capable of reflecting the 
transmitted signal to Some extent, and may include transmis 
sion of the signal through objects that permit the signal to pass 
through. 
0022. By way of illustration and not by way of limitation, 
a typical wall within a building does not allow the penetration 
of a transmitted signal having a wavelength in the infrared 
frequency range. Therefore, space beyond a wall on the oppo 
site side of the wall from the source of an infrared signal 
would typically be outside the approximate line-of sight 
transmission space for the signal. However, in various 
instances the side of the wall facing the Source of the signal 
may be reflective of the signal to Some extend, and thus 
provides reflected portions of the signal to areas on the side of 
the wall facing the source of the signal that may not otherwise 
be in a direct line-of-sight with the source of the signal, but 
nonetheless are included in the approximate line-of-sight 
transmission space due to receiving the reflected portions of 
the signal reaching the space. 
0023. A line-of-sight transmission signal is a signal. Such 
as but not limited to an infrared signal, that, when transmitted, 
Substantially fills an approximate line-of-sight transmission 
space, either through direct line-of-sight transmission or 
though reflection or transmission throughan object, orthough 
both direct line-of-sight transmission and through reflection 
or transmission through an object, and does not penetrate 
through solid objects. In one embodiment, the line-of-sight 
transmission signal frequency is selected Such that solid 
objects include but are not limited to walls, ceilings, and 
floors used in building structures, such as but not limited to 
homes, Schools, hospitals. In one embodiment, the line-of 
sight transmission signal frequency is selected Such that solid 
objects include the physical structures used to construct pas 
senger areas within vehicles Such as automobiles, buses, air 
craft, and boats. 
0024. In various embodiments, each of the base stations 
provide a beacon signal including an electromagnetic energy 
transmitted at a wavelength having a non-radio frequency, 
Such as but not limited to a frequency having an infrared 
wavelength, or a frequency having a wavelength within the 
visible light spectrum. In various embodiments, the beacon 
signal is a Sound wave having, for example, an ultrasonic 
frequency. In one such embodiment, the beacon signal indi 
cates to any remote within an approximate line-of-sight trans 
mission space of the base station the information needed to 
establish bi-directional radio frequency communications 
between the base station and the remote. 

0025. In various embodiments, the beacon signal is a high 
power, short duration signal produced and transmitted by the 
base station. In various embodiments, the beacon signal 
includes a sufficient amount of power so as to provide a 
beacon signal having a sufficient signal strength to be 
detected by one or more remotes located anywhere within a 
enclosure where a source providing the beacon signal is 
located. In one such embodiment, the signal strength is cho 
Sen to limit detection of the beacon signal outside the enclo 
SU 

0026. In various embodiments, the base station producing 
and transmitting the beacon signal is powered from a line 
source rather than a battery source. This feature allows the 
high power beacon signal to be provided without the need for 
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the large power requirement needed to produce the beacon 
signal being made on a battery operated device. In various 
embodiments, the remotes are operable so that the remotes 
receive the beacon signal transmitted at the line-of-sight 
transmission signal frequency, but transmit and receive infor 
mation at a radio frequency. Since the radio frequency trans 
missions and receptions are low power operations compared 
to the transmissions of the beacon signals, such an approach 
enables efficient and long operating periods for the remotes 
using battery power. 
0027. In various embodiments, the beacon signal is used 
as a locator beacon signal in order to allow remotes to deter 
mine when they are in an area where bi-directional commu 
nications between a given remote and a given base station can 
be established, and to indicate the wavelength or wavelengths 
of radio frequencies the bi-directional communications can 
be established on. 

0028 FIG. 1 illustrates a system 100 according to various 
embodiments. In various embodiments, system 100 includes 
an amplifier 120 coupled to one or more devices and operable 
to receive inputs from the one or more devices, process the 
received inputs, and provide outputs to one or more devices. 
Devices include but are not limited to computer 122, digital 
video disk (DVD) player 124, camera 126, controller 130 and 
projector 132, speakers 150, and display 160. In various 
embodiments, display 160 is coupled to amplifier 120 
through display driver 162, or does not require a display 
driver as indicated by dotted line 164. 
0029 Amplifier 120 is not limited to any particular type of 
amplifier. Amplifier 120 may include any amplifier capable of 
receiving inputs and processing the inputs to provide outputs. 
In various embodiments, amplifier 120 is operable to amplify 
received signals, including but not limited to audio signals, 
Video signals, and control input signals. Control input signals 
are not limited to any particular type of signals, and include 
any type of signals including control information or data 
associated with any of the devices included in system 100. 
0030. In various embodiments, system 100 includes a base 
station 112. Base station 112 is not limited to any particular 
type of base station. In various embodiments, base station 112 
is communicatively coupled to a remote 110, and is operable 
to provide both one-way beacon signals to remote 110, and to 
establish bi-directional communications between the base 
station 112 and the remote 110, as further described herein. In 
various embodiments, base station 112 includes one or a 
plurality of antenna 114 operable to transmit and receive 
signals to and from remote 110. In various embodiments, 
remote 110 and base station 112 are operable to establish 
bi-directional communications at a wavelength transmitted 
and received at the beacon signal frequency range, and to 
establish bi-directional communications at wavelength oper 
ating in a radio frequency range. 
0031. In various embodiments, base station 112 includes 
transmitter 118 operable to transmit a beacon signal. In Vari 
ous embodiments, the transmitted beacon signal is a line-of 
sight transmission signal, wherein the transmitted beacon 
signal is transmitted into a line-of-sight transmission space 
Surrounding base station 112. In various embodiments, the 
transmitter 118 is operable to transmit the beacon signal at a 
wavelength in the infrared frequency range. In some embodi 
ments, transmitter 118 is a transceiver operable to both trans 
mit and receive signal in the infrared frequency range. In 
various embodiments, transmitter 118 includes a transceiver 
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operable to transmit and receive signals on a plurality of 
wavelengths in the radio frequency range. 
0032. The beacon signal is operable to be received by any 
remotes, such as but not limited to remote 110, and to provide 
remote 110 with information for establishing bi-directional 
communications between the remote 110 and the base station 
112. In various embodiments, base station 112 and remote 
110 are operable to perform the bi-directional communica 
tions between base station 112 and remote 110 at wavelengths 
in the radio frequency range. In various embodiments, base 
station 112 and remote 110 are operable to perform the bi 
directional communications between base station 112 and 
remote 110 at wavelengths in the infrared frequency range 
0033 Remote 110 is not limited to any particular type of 
device. In various embodiments, remote 110 is any device 
operable to receive the beacon signal transmitted from base 
station 112, and to establish bi-directional communications 
with the base station 112 based on information included in the 
beacon signal. In various embodiments, remote 110 is a bat 
tery powered device, and thus is portable and moveable rela 
tive to base station 112. In various embodiments, remote 110 
is a hand held device that may be carried by a user, for 
example but not limited to a user being a teacher in a class 
room, the classroom including base station 112. In various 
embodiments, remote 110 includes a microphone 111 
coupled to remote 110. In various embodiments, microphone 
111 is a small portable type microphone that may be attached 
to clothing worn by the user of remote 110 so that as the user 
speaks, microphone 111 receives the Voice of the user, and 
converts the voice to a signal coupled to remote 110. In 
various embodiments, the signal representative of the Voice is 
transmitted to base station 112, and in various embodiments 
is coupled to amplifier 120 and output to one or more output 
devices, such as speakers 150. 
0034. In various embodiments, remote 110 includes one or 
more input devices 115. Input devices 115 are not limited to 
any particular type of devices, and may include any type of 
device that provides an input to remote 110. In various 
embodiments, input devices 115 include pushbuttons. In vari 
ous embodiments, input devices 115 may include a scroll 
wheel or a mouse button that is operable to be manipulated by 
a user to provide an input signal to remote 110. In various 
embodiments, input devices 115 include a touchpad or touch 
screen operable to allow a user to touch or otherwise manipu 
late the touchpad or touch screen to provide inputs to remote 
110. In various embodiments, inputs to remote 110 are trans 
mitted to base station 112 and are used as control signals to 
control one or more of the devices in system 100. 
0035) Invarious embodiments, remote 110 includes one or 
more output devices 113. Output devices 113 are not limed to 
any particular type of output device. In various embodiments, 
output devices 113 include a display. The display is not lim 
ited to any particular type of display, and may be a light 
emitting diode display, a liquid plasma display, or any other 
type of display operable to provide visually displayed infor 
mation. In various embodiments, output devices 113 include 
a device. Such as but not limited to a speaker, operable to 
provide an audio output. In various embodiments, output 
device 113 includes indication lights, such as but not limited 
to light emitting diodes, operable to provide visual indica 
tions to a user. 

0036. In would be understood that remote 110 is not lim 
ited to any particular number or combinations of input 
devices 112 and output devices 113, and may include one or 
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more devices that function as both input and output devices. 
By way of illustration, remote 110 may include a touchscreen 
that allows a user to manipulate a graphical symbol. Such as 
but not limited to a cursor on the touch screen to provide an 
input signal, and the same display may provide an indication, 
Such as number or a bar graph, indicating the present setting 
of the parameter manipulated by the touch screen input. In 
various embodiments, the parameter being manipulated by an 
input device 112 is a Volume setting associated with a user's 
Voice being received at microphone 111 and coupled through 
system 100 to an output device, such as but not limited to 
speakers 150 in system 100. 
0037. In various embodiments, system 100 includes a plu 

rality of remotes, represented by dotted line 117 and remote 
119. The number of remotes in system 100 is not limited to a 
particular number of remotes. The types of remotes in system 
100 is not limited to any particular types of remotes, and is not 
limited to each of the remotes in system 100 being the same 
type of remotes. In various embodiments, remotes 117 
through 119 include any or all of the features described herein 
with respect to remote 110. 
0038. In various embodiments where remote 110 is bat 
tery operated, system 100 includes charger 116. Charger 116 
is not limited to any particular type of charger, and includes 
any type of charger operable to recharge the battery or bat 
teries used in remote 110. In various embodiments, charger 
116 is powered from a power source 170 through power lines 
172 and power output 174. In various embodiments, power 
source 170 is the commercial power source provided to a 
building or structure in which system 100 is installed. In 
various embodiments, power source 170 provides electrical 
power at a nominal 120 Volts alternating current as is typically 
provided in a residential, School, or commercial building in 
the United States. In various embodiments, charger 116 oper 
ates at a nominal voltage provided in a area where system 100 
is installed outside the United States, such as but not limited 
to one or more countries in Europe. 
0039. In various embodiments, base station 112 is oper 
able to receive power from and to operate using power Sup 
plied from output 174. In various embodiments, amplifier 120 
is operable to receive power from and to operate using a 
power supplied from output 174. In various embodiments, 
output 174 is operable to provide power at a low voltage level. 
In some embodiments, the low voltage level is direct current 
(DC) power. In some embodiments, a low voltage level 
includes a voltage level of 42 (Underwriters Laboratory U.L. 
standard) Volts or less. In some embodiments, a low Voltage 
level includes a voltage level of approximately 12 volts. 
0040 FIG. 2 illustrates a system 200 according to various 
embodiments. In various embodiments, system 200 is 
installed in a structure 210 including a plurality of adjacent 
rooms 211-216 operable to allow access and egress by per 
sonnel (personnel not shown in FIG. 2). In various embodi 
ments, structure 210 is not necessarily limited to adjacent 
rooms that are physically connected or that are in a same 
building, but may include other buildings or other portable 
type classrooms where portions of system 200 are installed. 
In various embodiments, rooms 211-216 are adjacent to hall 
way 250, and include at least one route of access and egress, 
Such as through openings 201-206 respectively, into and out 
of each of rooms 211-216 to hallway 250. In various embodi 
ments, structure 210 and rooms 211-216 represent class 
rooms in a school. However, structure 210 and rooms 211 
216 are not limited to any particular type of structure, and may 
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include any type of structure were personnel access and 
egress, including but not limited to Schools, churches, hospi 
tals, and in Some embodiments including vehicles, including 
but not limited to automobiles, buses, aircrafts, and boats. 
0041. In various embodiments, one or more of rooms 211 
216 include a base station, illustrated by base stations 221 
226. Base stations 221-226 are not limited to any particular 
type of base station, and may include base station 112 as 
described in regards to FIG. 1, and may include base station 
700 as described in regards to FIG. 7. Base stations 221-226 
are not limited to being the same types of base stations. 
0042. Referring again to FIG. 2, each of base stations 
221-226 may be coupled to a separate set of components 
illustrated as components 231-236 respectively. Components 
231-236 are not limited to any particular types of compo 
nents. In various embodiments, components 231-236 include 
an amplifier, such as but not limited to amplifier 120 of FIG. 
1. In various embodiments, components 231-236 include one 
or more devices such as but not limited to computer 122, 
camera 126, DVD 124, controller 130 and projector 132, 
speakers 150, and display 160, as illustrated in FIG.1. Com 
ponents 231-236 may include different combinations of 
devices within each set of components 231-236, and are not 
limited to having the same set of components within any 
given one of components 231-236. 
0043. In various embodiments, one or more of rooms 211 
216 include a remote, illustrated as remotes 241-246. 
Remotes 241-246 are not limited to any particular type of 
remote, and may include any type of remote, such as but not 
limited to remote 110 as described in regards to FIG. 1. In 
various embodiments, remotes 241-246 are operable to 
receive a beacon signal from any one of base stations 221 
226, and to establish bi-directional communications with the 
particular one of base stations 221-226 from which the bea 
con signal was received. In various embodiments, each of 
remotes 241-246 is operable to receive a beacon signal from 
one of base stations 221-226 under certain conditions as 
described herein, and to individually per remote establish 
bi-directional communications with any one of the base sta 
tions 221-226 from which a beacon signal is received. In 
various embodiments, because the beacon signals transmitted 
by any one of base stations 221-226 are line-of sight trans 
mission signals, a given remote of remotes 241-246 would 
only be capable of being exposed to no more than one beacon 
signal for any given location within structure 210. 
0044. By way of illustration, remote 241 is within room 
211, and so is only capable of being exposed to a beacon 
signal from base station 221 while remaining within room 
211. Remote 241 cannot receive any beacon signals being 
transmitted by another base station, for instance base station 
222, because the line-of-sight transmission signal used to 
transmit the beacon signal from base station 222 does not 
penetrate the enclosure 261 surrounding room 211. Further, 
the beacon signal from base station 222 does not penetrate 
outside enclosure 262 surrounding room 212. 
0045. In addition, other base stations 223-226 are also 
prevented from having any detectable beacon signal they are 
transmitting being able to reach remote 241 due to remote 241 
being within room 211 and the surrounding enclosure 261. 
Further, since each of the base stations 223-226 are sur 
rounded enclosures 263-266 respectively, any beacon signals 
they are transmitting are limited to being contained within the 
enclosures 263-266 respectively. Each enclosure 261-266 is 
operable to prevent the beacon signal from being transmitted 
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beyond the area surrounded by the respective enclosures 261 
266. In various embodiments, each of enclosures 261-266 
Surround an area defied by the walls, floors, and ceilings of 
rooms 211-216 respectively. Enclosures 261-266 are not lim 
ited to any particular type of enclosures, and include any type 
of enclosures that prevents the transmission and the penetra 
tion of the type of signal or channel media used by the base 
stations 221-226 to transmit their respective beacon signals. 
0046. In various embodiments, illustrative remote 241 
will not receive the beacon signal from base station 221 when 
removed from enclosure 261, and when this occurs, remote 
241 is operable to terminate any transmissions from remote 
241 that were previously established as part of the bi-direc 
tional communications with base station 221. As illustrated in 
FIG. 2, when remote 241 is removed from enclosure 261, for 
instance through opening 201 as represented by arrow 207, 
remote 241 is operable to terminate any established bi-direc 
tional communications between remote 241 and base station 
221. In various embodiments, this termination is based on a 
timeout at remote 241, wherein a time limit is exceeded for 
receiving a beacon signal from base station 221. In various 
embodiments, when remote 241 does not receive a beacon 
signal from base station 221 within a given time limit, remote 
241 will terminate any established bi-directional communi 
cations between remote 241 and base station 221. 
0047. This feature prevents remote 241 from continuing to 
provide input signals, such as signals representing the audio 
inputs at a microphone coupled to remote 241, from being 
transmitted to base station 221. In such instances, a user 
having the remote 241 and exiting room 211 with remote 241 
will no longer have their conversion transmitted to base sta 
tion 221, and thus will no longer have to be concerned with 
any conversation they may be having, or any other activity 
they are engaged in, being overhead by anyone still within 
room 211. The termination of the transmission will occur 
automatically without any action being required by the user 
having the remote 241. This feature is advantageous for 
instance where a teacher using a microphone and a remote to 
speak to a class in room 211 steps out to the room for any 
reason, including to talk to another person or to another 
student privately. In such instances, the conversation, or any 
other activity the teacher is engaged in, is not inadvertently 
made available to the students remaining in the room. 
0048. In various embodiments, removing remote 241 from 
room 211 is illustrated by remote 247, wherein remote 247 is 
shown as being in hallway 250 and thus is outside enclosure 
261. In various embodiments, remote 247 represents another 
remote besides remote 241 that enters hallway 250 from an 
area outside hallway 250, as illustrated by arrow 252. 
0049. In various embodiments, a remote such as remote 
247 (which may be remote 241 as removed from room 211 or 
another remote from outside) may be brought into another 
enclosure 266 representing an enclosure Surrounding room 
216, which is a different enclosure and room from enclosure 
261 and room 211 respectively. Upon bring the remote into 
enclosure 266 as illustrated by arrow 268 and remote 248, 
remote 248 may receive a beacon signal from base station 
226, and based on information included in the beacon signal 
from base station 226, establish bi-directional communica 
tions with base station 226. In various embodiments, remote 
248 establishes bi-directional communications with base sta 
tion 226 even when another remote 246 is already present and 
has established bi-directional communications with base sta 
tion 226. In various embodiments, where remote 248 is the 
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same as remote 241, the remote 241 terminated bi-directional 
communications with base station 221 when removed from 
enclosure 261 to hallway 250, and established bi-directional 
communications with base station 226 when moved from 
hallway 250 into enclosure 266. In various embodiments, 
remote 247 from outside hallway 250 establishes bi-direc 
tional communications with base station 226 when moved 
from hallway 250 to enclosure 266. 
0050. Because the beacons signal for any given one of 
base stations 221-226 is limited to a line-of-sight transmis 
sion within rooms 211-216 respectively, every one or more, or 
all, of base stations 221-226 can transmit the beacon signal on 
a same frequency without interfering with the beacon signals 
of any other base station. In that way, a given remote can 
receive any beacon signal from any base station at a known 
and same frequency, and thus can move between rooms 211 
216 while knowing which frequency a beacon signal, if 
present, would be found on in any one of the rooms 211-216. 
This feature allows remotes 241-248 to move between rooms 
211-216 and detect a beacon signal in any of rooms on a same 
frequency. Remotes 241-248 only need to be operable to 
detect the single frequency to detect all beacons signals from 
base stations 221-226, thereby simplifying the required cir 
cuitry in both the base stations and the remotes, and elimi 
nated the need to reprogram remotes for each room where 
they are intended to operate. 
0051. In embodiments where two remote devices have 
established bi-directional communication with a same base 
station, any arbitration mechanism may be used to arbitrate 
the use of the signals received from the remotes at the base 
station. In some embodiments, wherein both remotes that 
have established the bi-directional communication have 
microphones coupled to the remotes, a first-to-speak arbitra 
tion scheme may be used wherein the first remote to provide 
audio input as part of the bi-directional communication to the 
base station is given priority and is processed to an output 
from base station for as long as the audio input continues, and 
when the audio input ends, the second remote may then gain 
access to the outputs from the base station by providing audio 
input on its bi-directional communications with the base sta 
tion. In various embodiments, the audio signals from both of 
remotes 246 and 248 are provided simultaneously to base 
station, and are both mixed and provided as an output from the 
base station. 

0052. In various embodiments, the frequency used to 
transmit the beacon signals is a pre-determined Standard fre 
quency. By way of illustration, industrial standards may exist 
in different countries for the use of infrared frequencies in 
order to enable compatibility of devices sold for operation in 
these countries. However, these requirements may not be 
jurisdictionally dictated by the governmental or regulatory 
agency having jurisdiction in the region, area or country 
where system 200 is being operated. 
0053. By way of illustration, industrial standards for 
devices transmitting and receiving electromagnetic signals 
with wavelengths in the infrared frequency range may operate 
at standardized frequencies of 28, 32, 36, 38, 40, 56 and 455 
kilohertz. The 28, 32, 36,38, 40, and 56 kilohertz frequencies 
are typically used in the United States, while the 455 kilohertz 
frequency is typically used in Europe. However, these stan 
dards are not required by the judiciary or regulatory bodies 
having regulatory authority in these countries. Therefore, a 
device may operate on any of these, or different wavelengths, 
within the infrared range of frequencies. Thus, use of infrared 
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wavelength transmissions may not be restricted to or limited 
to only the frequencies depicted by the standards, and thus 
transmissions on frequencies, such as other infrared frequen 
cies, that are different from the frequencies of the standards 
for the area where system 200 is installed would not violate 
the jurisdictional regulations. 
0054 By operating the beacon signals in one of these 
industrial standard frequency ranges, in various embodiments 
base stations, 221-226 can use one or more commercially 
available off-the-shelf circuits for use in generating and trans 
mitting the beacons signals. In various embodiments, remotes 
241-248 use one or more commercially available off-the 
shelf circuits to receive and process the beacon signals. In 
various embodiments, base stations 221-226 and remotes 
241-248 are operable to use a standard frequency for the 
beacon signal that is a standard dicited by a different standard 
generally used in a country or region in which the base sta 
tions 221-226 and remotes 241-248 are operated, but in a 
manner that does not violate any of the jurisdictional regula 
tion of the country or region in which the base stations 221 
226 and remotes 241-248 are intended to operated. By way of 
illustration, a system 200 intend to operate in the United 
States is designed to have base stations 221-226 operate at a 
standard frequencies designated for use in another jurisdic 
tion, for example Europe. By using a standard frequency from 
Europe, base stations 221-246 and remotes 241-248 can still 
be built using commercially available off-the-shelf circuits, 
that include circuits intended for European use, while at the 
same time minimizing the chance of interfere with other 
devices that may be used in proximity to base stations 221 
226 and remotes 241-246. Such as a wireless mouse, a wire 
less keyboard, a television remote control, or a wireless hand 
held device such as a personal digital assistant (PDAs). Since 
these devices are most likely operating on the frequency of the 
standards used in the Unites States, use of the European 
standard frequency minimized the change of interfering with 
the other devices while still not violating any jurisdictionally 
dictated regulations and still allowing the use of commer 
cially available off-the-shelf parts. 
0055. In various embodiments, bi-directional communi 
cations include transmitting and receiving wavelengths hav 
ing frequencies within the range of radio frequency signals. 
Radio frequencies have a wide range of wavelengths. Juris 
dictionally determined radio frequency standards include fre 
quency assignments dictated by a governmental or regulatory 
agencies having authority to assignee and regulate transmis 
sion of signals in a designated area, region, or country. For 
example, in the United States the Federal Communications 
Commissions FCC was established by the Communications 
Act of 1934 as the successor to the Federal Radio Commis 
sion and is charged with regulating all non-Federal Govern 
ment use of the radio spectrum (including radio and television 
broadcasting), and all interstate telecommunications (wire, 
satellite and cable) as well as all international communica 
tions that originate or terminate in the United States. The 
FCC's jurisdiction covers the 50 states, the District of Colum 
bia, and U.S. possessions. 
0056. In various embodiments, each base station is oper 
able to establish bi-directional communications on any one of 
a plurality of channels within a range of radio frequencies. In 
various embodiments, each base station is operable to estab 
lish bi-directional communications on any one of a standard 
channel designed by some recognized standard. In various 
embodiments, each base station is operable to establish bi 
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directional communications on any of the ninety-eight chan 
nels having wavelengths in the frequency range between 
2.400 gigahertz and 2.498 gigahertz. 
0057. At any given time, by having only one of base sta 
tions 221-226 operate on any given one of the plurality of 
different channels, there is no or little interference between 
the base stations and remotes operating in different rooms. 
Because each base station is operable to establish bi-direction 
communications with a remote using a different frequency or 
channel within a range of radio frequencies, each room 211 
216 is operable to transmitradio frequency signals that are not 
necessarily limited to being contained in the respective enclo 
sures 261-266, and yet will not interfere with one another 
because the base stations 221-226 are operating on these 
different frequencies or channels. 
0058. In various embodiments, each of base stations 221 
226 are programmably settable to transmit its bi-directional 
communications power level to one or more different power 
settings. Setting of power levels for the transmissions from 
the base stations limits the range of the transmissions, and in 
some embodiments helps eliminate interference between 
base station operating in relative close proximity on channels 
close to one and other within the frequency range used for the 
bi-directional communications. In some embodiments, one 
or more base stations 221-226 that are located far enough 
apart so that they may use a same frequency or channel for 
bi-directional communications by adjusting the power set 
tings for the base stations transmissions of the bi-directional 
communications to level that eliminations or minimizes the 
interference between two base stations operating on the same 
frequency or channel. 
0059. In system 200, any of remotes 241-248 may be 
moved from and moved into any one of rooms 211-216, and 
will automatically without requiring any action on the part of 
the user having the remote, establish bi-directional commu 
nications with the base station located in the room into which 
the remote has been moved. In addition, each remote, when 
removed from any of rooms 211-216, with automatically, 
without requiring any action on the part of the user having the 
remote, terminating the bi-directional communications with 
any based Station in a room from which the remote has been 
removed. 

0060. In various embodiments, walls not adjacent to 
another room in structure 210 do not need to block the beacon 
signal, as any signal penetrating the non-adjacent wall would 
not present a line-of-sight path to any remotes in the other 
rooms. By way of illustration, room 211 includes portion 299 
that may not block the beacon signal transmitted from base 
station 221. However, since any signals exiting room 211 
through portion 299 would be directed to an area outside 
structure 210, the beacon signal in this area would not be 
received by any remotes within structure 210. In various 
embodiments, portion 299 is a glass window. In various 
embodiments, portion 299 allows some penetration of the 
beacon signal, but only an attenuated level of signal pen 
etrates portion 299. In some embodiments, the attenuated 
beacon signal is not of adequate signal strength to be received 
and recognized as a beacon signal by any of remotes 241-248. 
In addition, a opening for access and egress may allow a 
limited reception areas outside the enclosure where a beacon 
signal may exist. By way of illustration, room 212 includes 
opening 202 that in Some instances allows a beacon signal to 
reach area 208. However, area 208 would be reduced by or 
eliminated by such obstructions as door 209. Further, any 
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beacon signal from base station 222 in room 212 is mot likely 
not going to have a line-of-sight path to any remotes in any 
other rooms 211 and 213-216, and so would not be able to 
interfere with remotes in these rooms. In various embodi 
ments, a base station, such as base station 222, is positioned 
within the room in which it is installed, such as room 212, in 
order to minimize the line-of-sight path to any areas outside 
the room. In various embodiments, a power setting adjust 
ment is made to a base station in order to minimize the amount 
and power level of any beacon signals from the base station 
that reach outside the room in which the base station is 
installed. 

0061. In various embodiments, system 200 includes a net 
work 298 coupling the base stations 221-226. Network 298 is 
not limited to any particular type of network or networks, and 
may include any type of network or networks operable to 
couple base stations 221-226. In various embodiments, net 
work 298 is operable to allow any one of base stations 221 
226 to be programmed, including providing programming of 
power settings for the transmission levels of the bi-directional 
communications from the base stations. In various embodi 
ments, network 298 allows base stations 221-226 to be pro 
grammed with a frequency or a channel to be used for trans 
missions of the beacon signal. In various embodiments, 
network 298 is used to monitor the status of one or more base 
stations 221-226. In various embodiments, network 298 is 
operable to turn on and to turn off any one or more, or all of 
base stations 221-226. 

0062. In various embodiments, when a base station is first 
powered or is otherwise first activated, the base station first 
scans each of the frequencies or channels the base station is 
operable to establish bi-directional communications on. 
Scanning includes monitoring any one or more or all of the 
frequencies or channels to receive any communications that 
might be occurring on these frequencies or channels. During 
the scanning, the base station that is performing the scanning 
does not transmit any signals on any of the frequencies or 
channels within the range of frequencies that includes these 
channels. During the scanning, the base station performing 
the scanning will detect any received bi-directional commu 
nications being transmitted on the channels being scanned. 
The base station is operable to determine a frequency or a 
channel where there is no bi-directional communications 
being received at the base station, and is operable to select that 
frequency or that channel having no or only non-interfering 
levels of detected communications as the frequency or chan 
nel the base station will operate on when it establishes any 
bi-directional communications. Once the frequency or chan 
nel is selected, the base station will begin transmitting a 
beacon signal, the beacon signal to include at least one infor 
mation portion including information indicating the fre 
quency or the channel the base station has selected for bi 
directional communications. 

0063. In various embodiments, a follower base station 227 
is included in a room. A follower base station is a base station 
that is coupled to another base station and mimics one or more 
of the settings, transmissions, and operating parameters of the 
base station to which it is coupled. In various embodiments, 
follower base stations are used where a single base station 
will not be capable of covering with its beacon signal the 
entire enclosure where the single base station is to be installed 
due to line-of-sight obstructions. By way of illustration, room 
213 includes base station 223 which would be able to transmit 
a beacon signal having an approximate line-of-sight trans 
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mission space, and have its beacon signal received by remote 
243. However, remote 249 in room 213 is located in area 280 
that is outside the limit 283 of a beacon signal transmitted as 
an line-of-sight transmission signal from base station 223, 
and so remote 249 may not have reception of the beacon 
signal being transmitted by base station 223. By using fol 
lower base station 227, and having follower base station 227 
mimic the beacon signal transmitted from base station 223, 
remote 249, and other remotes in area 280 located within 
room 213, will be covered by a beacon signal from at least 
one, or both, of base stations 223 and 227. In various embodi 
ments, remote 249 represents remote 243 as remote 243 
moves to a different location within room 213. 

0064. In various embodiments, a beacon curtain 295 is 
provided within an enclosure, such as enclosure 261 in room 
211. The beacon curtain transmits a beacon curtain signal in 
a narrow and focused range. The beacon curtain signal is 
operable to transmit a signal to a remote that turns the remote 
on when a remote passes through the beacon curtain 295, and 
turns the remote off when the remote when the remote again 
passes through the beacon curtain 295. By way of illustration, 
beacon curtain 295 is installed in doorway over opening 201, 
and is coupled to base station 221. Beacon curtain 295 is 
operable to provide a focused beacon signal operable to turn 
on remote 241, or any other remote, that enters room 211, an 
to turn off remote 241, or any other remote, when the remote 
leaves room 211. 
0065 FIG. 3 illustrates a beacon signal 300 according to 
various embodiments. In various embodiments, beacon sig 
nal 300 is a signal generated by and transmitted from a base 
station, such as but not limited to base station 112 in FIG. 1, 
or any one of base stations 221-226 in FIG. 2, or base station 
700 in FIG. 7. In various embodiments, beacon signal 300 is 
a line-of-sight transmission signal as described herein. In 
various embodiments, beacon signal 300 includes waveform 
310 including at least one information portion including an 
indication of a frequency or channel on which the base station 
providing the beacon signal 300 has selected for bi-direc 
tional communications. 
0066. In various embodiments, waveform 310 includes a 
plurality of pulses 312,314, and 316 separated by time peri 
ods 313 and 315. Pulse 312 includes a leading edge 320 and 
a trailing edge 330 following the leading edge after time 
period 321. Pulse 314 includes a leading edge 322 following 
trailing edge 330 after time period 313. Pulse 314 includes a 
trailing edge 332 following the leading edge 322 after time 
period 323. Pulse 316 includes a leading edge 324 following 
the trailing edge 332 after time period 315. Pulse 316 includes 
a trailing edge 334 following leading edge 324 after a time 
period 315. 
0067. In various embodiments, during the time included 
within each of pulses 312, 314, and 316, waveform 310 
changes between different signal levels to create a series of 
pulses at a given frequency. In various embodiments, the 
given frequency is not limited to any particular frequency, and 
includes any non-radio frequency used to modulate the bea 
consignal during each of pulses 312,314, and 316. In various 
embodiments, the given frequency is an infrared frequency. In 
various embodiments, the given frequency is 455 kilohertz. 
0068. In various embodiments, the time interval included 
in time period 321 indicates information indicating the fre 
quency or channel a base station providing waveform 310 has 
selected for use in its bi-directional communications. By 
setting the time interval included in time period 321 to dif 
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ferent time internals depending on which frequency or chan 
nel the base station has selected of use in its bi-directional 
communications, a beacon signal including waveform 310 
provides information related to the selected frequency or 
channel to a remote receiving the beacon signal including 
waveform 310. In various embodiments, each of pulses 312, 
314, and 316 are all the same time periods 321,323, and 325 
respectively, and thus redundantly provide the same fre 
quency or channel information within waveform 310. 
0069. In various embodiments, the time period 340 
between leading edges of pulses 312 and 314 in waveform 
310 represents information indicating the frequency or chan 
nel a base station providing the beacon signal 300 has selected 
for use in its bi-directional communications. Different time 
periods for time period 340 are used to represent different 
frequencies or channels for which a base station is operable to 
establish bi-directional communications. By proving a given 
time period for time period 340 as part of a beacon signal, a 
base station providing the beacon signal can indiction the 
frequency or channel on which the base station is operable to 
establish bi-directional communications. The bi-directional 
communications are on a different frequency or channel from 
the frequency on which the beacon signal is provided. By 
varying the time period 340 depending on the frequency or 
channel selected for bi-directional communications, a device 
Such as a remote can measure time period 340, and determine 
a frequency or channel the base station has selected and is 
operable to use for performing bi-directional communica 
tions. In various embodiments, the next successive time 
period 342 between leading edges 322 and 324 includes a 
same time period as time period 340, and can be used as a 
redundant check of the time period measured for time period 
340. In various embodiments, waveform 310 includes a con 
tinuous stream of Subsequent pulses having leading edges at 
a time period approximately equal to time period 340. In 
various embodiments, leading edges for a given pulse 312, 
314, and 316 are determined by having a minimum time, such 
as time period 313 before leading edge 322, during which the 
state or level of waveform 310 is unchanging. 
0070. In various embodiments, the frequency or channel 
information provided by time period 340 is redundant to the 
frequency or channel information provided within any of 
pulses 312,314, and 316 by time periods 321, 323, and 325 
respectively. In various embodiments, the frequency or chan 
nel information provided by time period 340 is a different 
frequency or channel that is indicated by the information 
within any of pulses 312,314, and 316 and time periods 321, 
323, and 325. 
0071. In various embodiments, the time periods 321, 323, 
and 325 for any one of pulses 312,314, and 316 respectively 
is a fraction of the time periods 313 and 315 between these 
pulses, and so the timeline in FIG.3 is not evenly scaled along 
the length of the time line. Time periods 321,323, and 325 are 
not limited to any particular time intervals. In various 
embodiments, time periods 321, 323, and 325 are approxi 
mately 125 microseconds. Time periods 313 and 315 are not 
limited to any particular time periods. In various embodi 
ments, time periods 331 and 315 are approximately 100 
microseconds. In various embodiments, the time periods for 
one or more of time periods 321, 323, and 325 are different 
time periods. In various embodiments, the time periods for 
313 and 315 are different time periods. 
0072. In various embodiments, signals within a given time 
period 340 or 342 represent information indicating the fre 
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quency or channel selected for bi-directional communica 
tions by the base station providing the beacon signal. The 
format of the information within a given time period 340 or 
342 is not limited to any particular format, as further illus 
trated with respect to FIGS. 4A-C. In various embodiments, 
the information within any of time periods 340 or 342 is 
redundant to the information included in waveform 310 
related to time periods 340 and 342. In various embodiments, 
the information within any of time period 340 and 342 rep 
resents information related to a different frequency or channel 
from the frequency or channel indicated by the information 
including by the length of time periods 340 and 342. By using 
two or more different types of information to indicate more 
than one channel, a beacon signal may include information 
indicative of more than a single frequency or channel to 
remoteS. 

0073 FIGS. 4A-4C illustrate various embodiments of 
waveforms 400 included within a beacon signal. 
0074 FIG. 4A includes waveform 410 including illustra 
tive pulse sequences 412 and 414. In various embodiments, 
waveform 410 includes a continuous sequence of Subsequent 
pulse sequences 412 and 414. In various embodiments, pulse 
sequence 412 is the same pulse sequence as pulse sequence 
414. In various embodiments, pulse sequence 412 includes a 
plurality of data bits indicated by the individual pulses “0. 
“1,” “2,” “3.” “4” “5,” “6” and “7” as labeled in pulse 
sequence 412. For each of the individual pulses within pulse 
412, a duty cycle of the pulse can be varied in order to indicate 
a first data value or a second data value. By way of illustration, 
individual pulse “0” within pulse sequence 412 can have a 
transition at 416, or a transition at 418, as indicated by the line 
and arrows 419. A transition at 416 is used to indicate a first 
data value, and a transition at 418 is used to indicate a second 
data value. By determining which of transitions 416 or 418 is 
included in individual pulse “0” a data value can be indicated 
by individual pulse “0” By using a same variable transition 
scheme for all in the individual pulses within pulse sequence 
412, each individual pulse can be set to indicate a particular 
data value, and thus the individual pulses within pulse 412 are 
use to represent a byte (8-bits) of data. A data byte can 
represent 256 different values. In various embodiments, any 
number of these possible values can be used to indicate infor 
mation regarding a frequency or a channel selected by a base 
station providing waveform 410 for establishing bi-direc 
tional communications with the base station. 

0075. In various embodiments, pulse sequence 414 
includes a plurality of data bits indicated by the individual 
pulses “0” “1,” “2,” “3.” “4” “5,” “6” and “7” pulses as 
shown in pulse sequence 414. Like pulse sequence 412, pulse 
sequence 414 is used to indicate a byte of data. In various 
embodiments, pulse sequence 414 is the same data as in pulse 
sequence 412, and waveform 410 is a continuous sequence of 
the same pulse sequences 412 and 414. In various embodi 
ments, pulse sequence 414 is a second data byte included in 
waveform 410 to be used in conjunction with pulse sequence 
412 to form a 16-bit data word. In various embodiments, The 
16-bit data word is repeated in a continuous pattern a number 
of times in waveform 410 as indicated by the dotted line 417 
to the right of pulse sequence 414. In various embodiments, 
each individual pulse within pulse sequence 412 and 414 
represent the pulses included in time interval 340 and time 
interval 342 in FIG. 3. It would be understood that any num 
ber of data bits could be included in the data represented by a 
pulse sequence Such as pulse sequences 412 and 414. 
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0076 Waveform 410 is not limited to any particular type 
of signal levels. In various embodiments, waveform 410 is 
digital data level signals. In various embodiments, waveform 
410 is provided as any level of signals that may be used by a 
base station to provide frequency or channel information to 
remotes, such as but not limited to the base stations and 
remotes as shown in FIG. 1, FIG. 2, and FIG. 7. 
0077 FIG. 4B includes waveform 440 including a 
sequence of pulses 442. The number of pulses in the sequence 
of pulses 442 is not limited to any particular number of pulses. 
In various embodiments, a time interval 443 between the first 
transition in the sequence of pulses 442 and the last transition 
in the sequences of pulses 442 is an indication of a frequency 
or a channel selected by a base station providing waveform 
440 for establishing bi-directional communications with the 
base station. In various embodiments, waveform 440 includes 
the sequence of pulses 442 plus an additional pulse 445. In 
embodiments including the additional pulse 445, the time 
interval 444 between the first transition in the sequence of 
pulses 442 and the last transition of pulse 445 is a time interval 
different from time interval 443. In various embodiments, the 
different time interval of 444 is used to indicate a different 
frequency or channel selected by a base station providing 
waveform 440 for establishing bi-directional communica 
tions with the base station. In various embodiments, any 
number of additional pulses 447 through 449, as indicate by 
dotted line 449, may be added to indicate providing different 
time intervals 446 through 448, the different time intervals 
indicative of different frequencies or channels selected by the 
base station providing waveform 440 for establishing bi 
directional communications with the base station. In various 
embodiments, all of the pulses depicted in waveform 440 are 
the individual pulses included within an burst during a time 
interval such as but not limited to pulse 312 in FIG. 3. 
0078 Waveform 440 is not limited to any particular type 
of signal levels. In various embodiments, waveform 440 is 
digital data level signals. In various embodiments, waveform 
440 is provided as any level of signals that may be used by a 
base station to provide frequency or channel information to 
remotes, such as but not limited to the base stations and 
remotes as shown in FIG. 1, FIG. 2, and FIG. 7. 
0079 FIG. 4C includes waveform 450 including a 
sequence of pulses 454A-E. In various embodiments, wave 
form 450 includes a continuous sequence of Subsequent 
pulses as illustrated by pulses 454A-E. Referring to pulse 
454A, the pulse includes a first portion 456A, and a second 
portion 458A. The duty cycle time comparing the time of the 
first portion 456A and the time of the second portion 458A 
can be used to indicate a frequency or channel selected by the 
base station providing waveform 450 for establishing bi 
directional communications with the base station. In various 
embodiments, each different duty cycle within pulse 454A 
indicates a different frequency or channel selected by the base 
station providing waveform 450. In various embodiments, 
each Subsequent pulse 454B-E includes a same duty cycle as 
included in pulse 454A, and thus provides redundant infor 
mation to the indication included in pulse 454A. In various 
embodiments, each of pulses 454A-E represents a burst and 
an off time as included in time interval 340 of waveform 310 
in FIG. 3. 

0080 Waveform 450 is not limited to any particular type 
of signal levels. In various embodiments, waveform 450 is 
digital data level signals. In various embodiments, waveform 
450 is provided as any level of signals that may be used by a 
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base station to provide frequency or channel information to 
remotes, such as but not limited to the base stations and 
remotes as shown in FIG. 1, FIG. 2, and FIG. 7. 
0081. It should be understood that FIGS. 4A-4C are illus 
trative of types of waveforms that are usable as part of beacon 
signals as described herein. However, embodiments of bea 
con signals are not limited to the types of waveforms illus 
trated in FIGS. 4A-4C. Embodiments, may include any type 
of waveforms operable to provide channel information in a 
beacon signal. Various embodiments may combine two or 
more types of signals, such as but not limited to those shown 
in FIGS. 4A-4C, in order to provide channeled information in 
a beacon signal. In various embodiments including a combi 
nation of two or more types of signals, the information may be 
redundantly included in each of the types of signals. Any 
possible combination of techniques for providing channel 
information may be included in the beacon signals of the 
various embodiments described herein. 
I0082 FIG. 5 illustrates waveforms 500, including wave 
forms 510,530, and 550. Waveform 510 includes a waveform 
representative of a beacon signal that is transmitted from a 
base station. Waveform 510 includes pulses 511, 512, 514, 
516,518,520, and 524 occurring at a time interval 522. Based 
on at least the time interval 522, a remote receiving waveform 
510 is operable determine the frequency or channel on which 
the base station providing waveform 510 has selected and is 
operable to perform bi-directional communications. 
I0083 Waveform 530 represents a waveform of a beacon 
signal as received at a remote. Waveform 530 includes pulses 
532,534, and 536. Prior to pulse 532 during time period 531, 
although pulse 511 is transmitted, no pulses are received at 
the remote, and so the remote is off as depicted by the low 
level of waveform 550 during time period 551. Pulse 532 in 
waveform 530 represents receiving a pulse 512 from a base 
station at the remote. At time 552, waveform 550 changes to 
the on level, as represent by the change of state in waveform 
550 at time 552. In various embodiments, based on the time 
period of pulse 532, the remote receiving the beacon signal 
may determine the indication of the frequency or channel 
selected by the base station providing waveform 510 for use 
in bi-directional communications. In various embodiments, 
the remote may delay beginning bi-directional communica 
tions until at least a second and redundant indication of the 
selected frequency or channel has been received and con 
firmed. 

I0084. A second pulse 534 is received at the remote as 
represented in waveform 530. At time 554, the remote is 
operable to determine the time 553 between pulses 532 and 
534, and from time 553 is operable to determine the fre 
quency or channel the base station providing waveform 510 
has selected for bi-directional communications. After time 
544, and once the remote has determined which frequency or 
channel the base station providing waveform 510 has selected 
for bi-directional communications, the remote can begin bi 
directional communications with the base station providing 
waveform 510 using the determined frequency or channel. 
I0085. In various embodiments, following receiving a 
pulse in a beacon signal, the remote will begin a watchdog 
timer that will time out at some time period longer than the 
time interval 522 between the pulses in waveform 510, but 
that is reset each time a pulse is received at the remote. By way 
of illustration, for pulse 532, the remote will begin a watch 
dog timer that will time out at time 562 as shown in waveform 
550. However, the watchdog timer is reset by pulse 534 in 
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waveform 530. As a result of receiving pulse 534 at the 
remote, the watchdog timer will again begin the watchdog 
timer so as to time out at time 564 as shown in waveform 550. 
However, the watchdog timer is again reset by pulse 536. As 
long as the remote's watchdog timer is reset by another 
received pulse, the remote will remain on, as illustrated by 
time period 555 in waveform 550. However, as shown in 
waveform 530, pulse 536 is the last pulse received at the 
remote, and so after time period 557, the remote's watchdog 
timer will have timed out, and the remote will turn off, as 
indicated by the transition 560 in waveform 550. In various 
embodiments, since the pulses in a beacon signal from a base 
station will only be received by a remote when the remote is 
within an approximate line-of sight transmission space of the 
base station, the reception of pulses received by a remote will 
occur when a remote is brought into this approximate line-of 
sight transmission space, and will no longer be received at the 
remote when the remote is removed from any approximate 
line-of sight transmission space of the base station. Thus, as 
illustrated by waveform 550, a remote can be operable to 
automatically turn on upon receiving a beacon signal includ 
ing pulses from a base station, and can be operable to auto 
matically turn off when the beacon signal including pulses is 
no longer being received at the remote. Further, upon receiv 
ing the pulses, the remote is operable to determine a fre 
quency or a channel on which to establish bi-directional com 
munications with the base station for which the pulses are 
being received. 
I0086. In various embodiments, receiving or not receiving 
the beacon signal including pulses provides a way to auto 
matically turn on and turnoffa remote when the remote enters 
and leaves respectively an approximate line-of-sight trans 
mission space of an enclosure where a base station is located 
and where the base station is transmitting a beacon signal. 
0087 FIGS. 6A and 6B illustrate embodiments of a 
remote 600. Remote 600 is not limited to any particular type 
of remote, and may be remote 110 and additional remotes 117 
through 119 as shown in FIG. 1, and may include any one or 
more of the remotes 241-248 as shown in FIG. 2. 
0088 FIG. 6A includes remote 600 having a case 602, and 
at least one transceiver 626. In various embodiments, remote 
600 includes a handle area 604. Handle area 604 allows 
remote 600 to be hand held by a user. In various embodi 
ments, case 602 includes an end area 630, wherein at least the 
end area 630 is formed of a transmissive material. A trans 
missive material is a material that is transmissive of the wave 
lengths of radio frequencies used by the remote to communi 
cate with a base stations, and is also transmissive of the 
wavelengths of the signals provided as a beacon signal from 
a base station. In various embodiments, the transmissive 
material is composite of acrylonitrile butadiene styrene 
(ABS) plastic with a percentage of an infrared fill material. In 
various embodiments the transmissive material is a compos 
ite of acrylic plastic with a percentage of infrared fill material. 
0089. In various embodiments, transmissive material is 
transmissive of wavelengths of radio frequencies operating in 
the gigahertz range, and is also transmissive of wavelengths at 
infrared frequencies, including wavelengths operating at or 
near 870 nanometers. Transmissive material is material that 
does not attenuate to any significant amount the signal pass 
ing through the material. 
0090. In various embodiments, since at least end area 630 

is transmissive of both the frequencies used for the beacon 
signals and the frequencies used for the bi-directional com 
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munications, no opening related to the transmission and 
reception of these signals is required in end areas 630, or in 
any other potion of case 602. The feature of not requiring 
opening reduces the cost of manufacturing the case 602. 
0091 Invarious embodiments, remote 600 includes one or 
more microphones, such as microphone 650, coupled to 
remote 600. In various embodiments, remote 600 includes a 
build-in microphone 660. In various embodiments, built-in 
microphone 660 is located in an end location of remote 600, 
as further illustrated in FIG. 6B. Referring again to FIG. 6A, 
in various embodiments remote 600 includes the remote 
microphone 650. In various embodiments, remote micro 
phone 650 is coupled to remote 600 through a physical cou 
pling 656. Physical coupling 656 is not limited to any par 
ticular type of physical coupling, and may include a plurality 
of physical conductors, or any type of transmission line oper 
able to transmit signals between microphone 650 and remote 
600. In various embodiments, power is provided to remote 
microphone 650 through physical connection 656. In various 
embodiments, remote 600 includes input 628 to couple physi 
cal connection 656 with remote 600. 
0092. In various embodiments, remote microphone 650 is 
coupled to remote 600 though a wireless channel 654. Wire 
less channel 654 is not limited to any particular type of wire 
less channel, and may include any type of wireless channel 
operable to allow remote microphone 650 to be communica 
tively coupled to remote 600. In various embodiments, micro 
phone 650 is battery powered from a battery (not shown in 
FIG. 6A) included within remote microphone 650. In various 
embodiments, remote microphone 650 includes an attach 
ment device 652 to allow the remote microphone 650 to be 
attached or held in an area close to a source of sound, Such as 
but not limited to a user's voice. By way of illustration, remote 
microphone 650 includes a clip that would allow a user to 
attach remote microphone 650 to the user's clothing in the 
area near the user's mouth in order to allow remote micro 
phone 650 to better receive the user's voice. 
0093. In various embodiments, the entire case 602, with 
the possible exceptions of one or more of actuatable devices 
606A-E and output device 640, are formed of the transmissive 
material. 

0094 FIG. 6B illustrates an end view of remote 600, 
including case 602 and end area 630. Transceiver 626 is 
shown included within case 602 of remote 600. In various 
embodiments, end areas 630 does not include or require any 
openings in case 602 in order to allow reception and trans 
mission of any of the signal received at and transmitted from 
remote 600. In various embodiments, end area 630 includes 
one opening 670, or a plurality of openings 670 and 671. 
Openings 670 and 671, if present in end area 630, provide 
openings for allowing a beacon signal including a Sound wave 
to enter and be detected by remote 600. 
0.095. In various embodiments, end area 630 includes 
built-in microphone 660 as described herein. In various 
embodiments, end area 630 includes one or more indicators 
662 and 664. Indicators 662 and 664 are not limited to any 
particular type of indicator, and includes any type of indicator 
providing information to a user. In various embodiments, one 
or more of indicators 662 and 664 are light emitting diodes. In 
various embodiments, indicators 662 and 664 include an 
indiction, Such as but not limited to a light emitting diode, 
capable of providing more than one color light indication 
used to represent different states. In various embodiments, at 
least one of indicators 662 and 664 include a battery indicator 
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for indicating to a user the state of a battery in remote 600. In 
various embodiments, at least one of the indicators 662 and 
664 indicate the state of the battery using a first color to 
indicate a battery charged to within a power operating range, 
and a second color to indicate a low or inoperable battery. In 
various embodiments, at least one of indicators 662 and 664 
are used to indicate a state of the battery providing a visual 
indiction that a battery in remote 600 is approaching a dis 
charged or low charge state. In various embodiments, the 
indication of a approaching discharge or low charge state 
includes a flashing on and off of at least one of indicators 662 
and 664. In various embodiments, the indication of an 
approaching discharge or low charge state includes a particu 
lar color indication provided by at least one of indicators 662 
and 664. 

0096. In various embodiments, at least one of indicators 
662 and 664 include an indication of whether the remote 600 
has or has not currently established bi-directional communi 
cations with a base station. In various embodiments, at least 
one of indicators 662 and 664 are operable to provide a visual 
indication of whether a beacon signal is or is not being 
received within the timeout period for receiving a beacon 
signal for the remote 600. In various embodiments, any of the 
indicators 662 and 664 use any of the type of indications 
including but not limited to visual color or flashing indica 
tions as described herein. Embodiments of remote 600 are not 
limited to having a particular number of indicators 662 and 
664, and may include more or less indicators, including hav 
ing no indicators on end area 630. 
0097. In various embodiments, one or more of indicators 
662 and 664 provide an audible indication, such as but not 
limited to an audible sound, to indicate any of the States or a 
statuses associated with remote 600. 

0098. Returning to FIG. 6A, in various embodiments 
remote 600 includes a vibratory mechanism, such as vibrator 
622, operable to provide a physical motion that can be sensed 
by a user holding or having close proximity to the remote, and 
is used to indicate information related to the state or status of 
remote 600. By way of illustration, vibrator 622 may provide 
a vibration in remote 600 to indicate to a user that the micro 
phone or microphones coupled to remote 600 have either 
establish bi-directional communications with a base station, 
or have terminated a previously established bi-directional 
communications with a base station. This feature is advanta 
geous in that a user of the remote can receive a vibration when 
entering into a room indicating that the remote has estab 
lished bi-directional communications with a base station, and 
vibrations when exiting a room indicating to the user that the 
remote has terminated any established bi-directional commu 
nications with a base station. This information is useful to the 
user to assure that the user knows whether any microphone 
included in the remote is or is not coupled to communicate 
with a base station without the need to look at the remote 600. 
This feature is advantageous when a remote is fastened to a 
user in a position that is not easily viewable from the user's 
perspective, such as the users belt at a user's waist level, or 
within the user's clothing, such as a pocket of the user. 
0099. In various embodiments, remote 600 includes fas 
tener 675 operable to allow attachment of remote 600 to a 
user. In various embodiments, fastener 675 is formed as part 
of case 602. In various embodiments, fastener 675 is formed 
of the transmissive material used to form end area 630, and so 
does not interfere with the transmissions to and from remote 
600 or with the reception of signals at remote 600. 
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0.100 Invarious embodiments, remote 600 includes one or 
more actuatable devices 606A-E on a front surface 607. Actu 
atable devices 606A-E are not limited to any particular num 
ber of devices, and may includes any number of individual 
devices. Actuatable devices 606A-E are not limited to any 
particular types of devices. Actuatable devices 606A-E may 
include pushbuttons, mouse buttons, Scroll wheels, or any 
other type of device that allows actuation to provide input 
signals to remote 600. In various embodiments, actuatable 
devices 606A-E include any of the devices 112 described 
herein with respect to FIG.1. In various embodiments, one or 
more of actuatable devices 606A-E perform more than one 
type of actuation function. By way of illustration, an actuation 
device such as but not limited to actuation device 606E oper 
ate as a mouse button for controlling an input when operated 
using side pressure, and may act as a pushbutton when 
pressed in a downward direction perpendicular to the direc 
tion of the side pressure. 
0101. In various embodiments, remote 600 includes an 
output device 640, such as but not limited to a display. Output 
device 640 is not limited to any particular type of output 
device, and may include any type of output device, including 
but not limited to the output devices 113 described herein 
with respect to FIG. 1. 
0102. In various embodiments, remote 600 includes a bat 
tery 620. In various embodiments, battery 620 is located 
within case 602 in handle area 604. In various embodiments, 
battery 620 is a non-rechargeable and replaceable battery 
intended to operate remote 600 for a given time, and then to be 
replaced with a new battery. In various embodiments, battery 
620 is a rechargeable battery intended to power remote 600 
and to be rechargeable a number of times. In various embodi 
ments, battery 620 is a nickel-cadmium (NiCd) battery. In 
various embodiments, battery 620 is a nickel metal hydride 
(NiMH) battery. In various embodiments, battery 620 is a 
lithium-ion (Li-Ion) battery. 
(0103 Invarious embodiments, remote 600 includes one or 
more connections coupled to battery 620 for coupling to an 
electrical power source for recharging battery 620. In various 
embodiments, remote 600 includes a connection 642 in the 
end of handle areas 604 for coupling to battery 620 for 
recharging battery 620. In various embodiments, remote 600 
includes a connection 644 in the side of remote 600 for 
coupling to battery 620 for recharging battery 620. 
0104. In various embodiments, battery 620 includes a bat 
tery type that is rechargeable without a coupling that requires 
a direct physical connection between the battery 620 through 
any opening in the case 602. 
0105. It would be understood that in various embodi 
ments, battery 620 may include a plurality of batteries 
coupled to operate as a battery unit. In various embodiments, 
battery 620 is operable to provide more than one different 
voltage level to remote 600, or provide an output of one or 
more different voltage levels to power devices coupled to 
remote 600, including but not limited to microphone 650. 
0106 FIG. 7 illustrates a base station 700 according to 
various embodiments. Base station 700 is not limited to any 
particular type of base station. In various embodiments, base 
station 700 is base station 112 as shown in FIG.1. In various 
embodiments, base station 700 is any one or more of the base 
stations 221-227 illustrated in FIG. 2. 
0107 Referring to FIG. 7, in various embodiments base 
station 700 includes a case 702 including one or more trans 
mitters and one or more receivers represented by transmitter/ 
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receiver 720. In various embodiments, transmitter/receiver 
720 includes at least one transmitter and receiver operable to 
communicatively couple, using bi-direction commutations, 
base station 700 with at least one remote (not shown in FIG. 
7), such as any of the remotes 110 and 117 through 119, 
241-248, and 600 as shown in FIG. 1, FIG. 2, and FIGS. 6A 
and 6B respectively. 
0108. In various embodiments, transmitter/receiver 720 
includes a transmitter operable to generate and to transmit a 
beacon signal as described herein. In various embodiments, 
the generated beacon signal is applied to one or more trans 
mission devices 722. In various embodiments, transmission 
devices 722 are light emitting diodes operable to emit light in 
at a particular wavelength, or within a particular range of 
wavelengths. In various embodiments, transmission devices 
722 are operable to emit infrared emissions having a wave 
length of 870 nanometers. In various embodiments, transmis 
sion devices have a “off portion of the duty cycle for the 
beacon signal that is at least one thousand times as long as the 
“on” portion of the duty cycle for the beacon signal. In various 
embodiments wherein the transmission devices 722 are light 
emitting diodes, a current of 1 to 3 amperes flows through 
each of the light emitting diodes during the some portion or 
portions of the “on” portion of the duty cycle for the beacon 
signal. The high current flow through the light emitting diodes 
exceeds the normal maximum limit for forward current 
through these diodes, but due to the fractional portion of the 
entire duty cycle during which the light emitting diode actu 
ally sees the forward current flow, the junction temperature of 
the light emitting diode is not exceeded, and therefore the 
light emitting diode is not damaged by these levels of forward 
Current. 

0109. In various embodiments, transmission devices 722 
are physically mounted so as to protrude through surface 750 
of case 702 so that a protruding portion of transmission 
devices 722 can provide emissions outside case 702. In vari 
ous embodiments transmission devices 722 are merely holes 
formed in case 702 operable to allow sound waves to be 
emitted from case 702. In such instances, base station 700 
includes at least a transmitter included within or as part of 
transmitter/receiver 720 operable to provide a sound wave or 
waves capable of including information indicative of a fre 
quency or a channel on which base station 700 can establish 
bi-directional communications. 

0110. In various embodiments, transmitter/receiver 720 is 
coupled to at least one antenna, Such as but not limited to 
antenna 724. Antenna 724 is not limited to any particular type 
of antenna, and includes any type of antenna operable to 
transmit and receive the bi-directional communications from 
and to base station 700. 

0111. In various embodiments, antenna 724 is a dipole 
antenna. In various embodiments, antenna 724 is a microStrip 
antenna. In various embodiments, antenna 724 is a fractal 
antenna. 

0112. In various embodiments, antenna 724 is located 
within case 702, and opening 724 is provided in surface 750 
of case 702 to allow the transmissions and the reception of 
signals to and from antenna 724. The size and shape of open 
ing 724 is not limited to any particular size and shape, and can 
be any size and shape operable to minimize or eliminate any 
interference the case 702 might cause with the transmission 
and reception of signals to and from antenna 724. In various 
embodiments, antenna 724 is located on surface 750. In vari 
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ous embodiments, antenna 724 is locate outside case 702, and 
coupled to the transmitter/receiver 720 though some type of 
coupling through case 702. 
0113. In various embodiments, base station 700 includes a 
plurality of antenna. Base station 700 is not limited to any 
particular number of antennas, and may include any number 
of antenna determined to be desirable for use in the particular 
application in which base station 700 is being applied. In 
various embodiments, base station includes antenna 724 and 
antenna 726, wherein antenna 724 and antenna 726 are 
arranged to have a longitudinal axis perpendicular to one 
another. Such an arrangement of antenna with a perpendicular 
arrangement of longitudinal axis provides more complete 
coverage of an area of transmission and reception for any 
signals transmitted from and intended to be received base 
station 700. In various embodiments, antenna 726 is located 
within case 702, and opening 727 is provided in surface 750 
of case 702 to allow the transmissions and the reception of 
signals to and from antenna 726. The size and shape of open 
ing 727 is not limited to any particular size and shape, and can 
be any size and shape operable to minimize or eliminate any 
interference the case 702 might cause with the transmission 
and reception of signals to and from antenna 726. In various 
embodiments, antenna 726 is located on surface 750. In vari 
ous embodiments, antenna 726 is locate outside case 702, and 
coupled to the transmitter/receiver 720 though some type of 
coupling through case 702. 
0114. In various embodiments, base station 700 includes a 
power input 704. Power input 704 is not limited to any par 
ticular type of input, and may include any type of connection 
operable to allow connection of base station 700 to a source of 
electrical power. In various embodiments, power input 704 is 
operable to couple to a source of low Voltage direct current 
power. Low voltage direct current (DC) operation includes 
direct current having a voltage of 40 volts DC or less. In 
various embodiments, low Voltage operation includes direct 
current having a Voltage of approximately 12 volts. 
0115 Invarious embodiments, power input 704 is coupled 
to transmitter/receiver 720, and is operable to provide power 
to transmitter/receiver 720. In various embodiments, power 
input 704 is coupled to amplifier 710, and is operable to 
provide power to amplifier 710. Amplifier 710 is not limited 
to any particular type of amplifier, and may include one or 
more amplifiers operable to amplify any of the signals present 
in base station 700, including but not limited to any signals 
transmitted from or received by base station 700. In various 
embodiments, amplifier 710 is coupled to input 712. Input 
712 is not limited to any particular type of input, and includes 
but is not limited to an input operable to receive any type of 
audio input signals. In various embodiments, input 712 is 
operable to couple video signals to amplifier 710. 
0116. In various embodiments, amplifier 716 is coupled to 
output 714. Output 714 is not limited to any particular type of 
output, and may include but is not limited to an audio output. 
In various embodiments, output 714 includes a video output. 
0117. In various embodiments, base station 700 includes 
one or a plurality of outputs 740. In various embodiments, 
outputs 740 includes one or a plurality of different types of 
outputs, including but not limited to an RS-232 compliant 
output, an audio signal output, and video signal output. 
0118. In various embodiments, base station 700 includes 
one or more indicators 728. Indicators 728 are not limited to 
any particular type of indicators, and may include any type of 
indicators operable to provide information. In various 
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embodiments, indicators 728 are light emitting diodes. In 
various embodiments, indicators 728 provide information to 
indicate that power is present at the base station. In various 
embodiments, indicators 728 provide information related to 
any radio frequency links established with the base station. In 
various embodiments, indicators 728 provide information 
related to the beacon signal at the base station, including 
providing an indication as to whether or not a beacon signal is 
being transmitted by the base station 700. In various embodi 
ments, indicators 728 provide information related to one or 
more communication ports included in base station 700. 
0119. In various embodiments, base station 700 includes a 
display 760. Display 760 is not limited to any particular type 
of display, and may include any type of display operable to 
display information. In various embodiments, display 760 is 
operable to display information related to a frequency or a 
channel which the base station has selected for use in estab 
lishing bi-directional communications. 
0120 FIG. 8 illustrates a flowchart for various methods 
800 according to various embodiments. At block 810 method 
800 includes transmitting a beacon signal using a line-of 
sight transmission signal including information indicating a 
channel. In various embodiments, transmitting the beacon 
signal using the line-of-sight transmission signal includes 
scanning passively a plurality of channels designated for bi 
directional communications, determining which of the plu 
rality of channels do not have transmissions that are received 
during the passive Scanning, and selecting one of the plurality 
of channels that did not have transmissions received during 
the passive scanning. 
0121. In various embodiments, including information 
indicating a channel includes providing pulses at a time inter 
nal wherein the time internal indicates the channel. In various 
embodiments, transmitting the beacon signal includes trans 
mitting the beacon signal at an infrared frequency. 
0122. At block 820 method 800 includes receiving the 
beacon signal. 
(0123. At block 830 method 800 includes determining a 
channel for establishing a bi-directional communications 
based on the information indicating the channel. In various 
embodiments, determining a channel includes determining a 
time period of a pulse in a received beacon signal. In various 
embodiments, determining a channel for establishing a bi 
directional communications includes measuring a time inter 
Val between leading edges of pulses on the beacon, wherein 
the time interval is associated with the channel used for the 
bi-directional transmission. 
0.124. At block 840 method 800 includes establishing bi 
directional communications using the channel, the channel 
operating as a transmission capable of transmission beyond a 
range and beyond one or more barriers to the line-of-sight 
transmission signal of the beacon signal. In various embodi 
ments, establishing the bi-directional communications using 
the channel includes using a radio frequency signal for the 
bi-directional communications. 
0.125 Embodiments have been described including an 
apparatus comprising a remote operable to receive a non 
radio frequency beacon signal, the non-radio frequency bea 
con signal transmitted within and contained Substantially 
within an approximate line-of-Sight transmission space, the 
non-radio frequency beacon signal including at least one 
channel information portion, wherein the channel informa 
tion portion includes information indicating a radio fre 
quency, the remote operable to establish bi-directional com 
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munications using the radio frequency designated by the at 
least one channel information portion. 
0.126 Embodiments have been described including an 
apparatus comprising a base station operable to transmit a 
non-radio frequency beacon signal including at least one 
channel information portion, wherein the channel informa 
tion portion includes information indicative of a radio fre 
quency, the base station operable to transmit and receive 
bi-directional communications on the radio frequency indi 
cated by the channel information portion of the non-radio 
frequency beacon signal. 
I0127 Embodiments have been described including a 
method comprising transmitting a beacon signal using a line 
of-sight transmission signal, wherein the line-of-sight trans 
mission signal includes channel information indicating a 
channel, receiving the beacon signal, determining a channel 
for establishing a bi-directional communications based on the 
channel information, and establishing bi-directional commu 
nications using the channel, the channel operating as a trans 
mission capable of transmission beyond a range and beyond 
one or more barriers to the line-of-sight transmission signal of 
the beacon signal. 
I0128 Embodiments have been described including a sys 
tem comprising, one or more remotes, and a plurality of base 
stations, wherein each of the plurality of base stations is 
located in an enclosure, wherein each the plurality of base 
stations transmits a beacon signal that is detected by a remote 
located within its enclosure and wherein each the plurality of 
base stations selects a radio frequency channel for establish 
ing bi-directional communications with a remote located 
within its enclosure, wherein the plurality of base stations 
include a first base station and a second base station, wherein 
the first and second base stations are located in a first and a 
second enclosure, respectively, wherein the remotes are oper 
able to automatically establish bi-directional communica 
tions over a radio frequency channel with the first base station 
when the remote is within an approximate line-of-site trans 
mission space defined by the first enclosure and by the beacon 
signal transmitted by the first base station, wherein the 
remotes are operable to automatically establish bi-directional 
communications over a radio frequency channel with the 
second base station when the remote is within an approximate 
line-of-site transmission space defined by the second enclo 
Sure and by the beacon signal transmitted by the second base 
station, and wherein each remote is operable to terminate the 
bi-directional communications with its respective base sta 
tion when the remote is no longer receiving the beacon signal 
transmitted by its respective base station. 
I0129. The accompanying drawings that form a parthereof 
show, by way of illustration and not of limitation, specific 
embodiments in which the subject matter may be practiced. 
The embodiments illustrated are described in sufficient detail 
to enable those skilled in the art to practice the teachings 
disclosed herein. Other embodiments may be utilized and 
derived therefrom, such that structural and logical substitu 
tions and changes may be made without departing from the 
scope of this disclosure. This Detailed Description, therefore, 
is not to be taken in a limiting sense, and the scope of various 
embodiments is defined only by the appended claims and the 
full range of equivalents to which Such claims are entitled. 
0.130. The Abstract of the Disclosure is provided to com 
ply with 37 C.F.R. S1.72(b) requiring an abstract that will 
allow the reader to quickly ascertain the nature of the techni 
cal disclosure. It is submitted with the understanding that it 
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will not be used to interpret or limit the scope or meaning of 
the claims. In the foregoing Detailed Description, various 
features are grouped together in a single embodiment for the 
purpose of streamlining the disclosure. This method of dis 
closure is not to be interpreted to require more features than 
are expressly recited in each claim. Rather, inventive subject 
matter may be found in less than all features of a single 
disclosed embodiment. Thus the following claims are hereby 
incorporated into the Detailed Description, with each claim 
standing on its own as a separate embodiment. 
What is claimed is: 
1. An apparatus comprising: 
a remote operable to receive a non-radio frequency beacon 

signal, the non-radio frequency beacon signal transmit 
ted within and contained substantially within an 
approximate line-of-sight transmission space, the non 
radio frequency beacon signal including at least one 
channel information portion, wherein the channel infor 
mation portion includes information indicating a radio 
frequency, the remote operable to establish bi-direc 
tional communications using the radio frequency desig 
nated by the at least one channel information portion. 

2. The apparatus of claim 1, wherein the remote is operable 
to establish the bi-directional communications when the 
remote detects the non-radio frequency beacon signal, and is 
operable to terminate the bi-directional communications 
when the remote no longer detects the non-radio frequency 
beacon signal. 

3. The apparatus of claim 1, wherein the non-radio fre 
quency beacon signal is an infrared frequency beacon signal. 

4. The apparatus of claim 1, where the remote includes a 
watchdog timer, the watchdog timer to terminate any estab 
lished bi-directional communications between the remote 
and a base station when the remote does not detect the non 
radio frequency beacon signal within a predefined time inter 
val. 

5. The apparatus of claim 1, wherein the wireless remote 
includes at least one receiving device operable to receive the 
non-radio frequency beacon signal, and at least one device to 
receive and to transmit the radio frequencies, wherein both 
the at least one receiving device and the at least one device to 
receive and transmit radio frequencies are enclosed in a case 
comprising a solid material that is Substantially transmissive 
of the non-radio frequency beacon signal and the radio fre 
quency portion. 

6. The apparatus of claim 5, wherein the case is a composite 
including acrylonitrile butadiene styrene plastic. 

7. The apparatus of claim 1, wherein the remote includes a 
microphone coupled to the remote, the remote operable to 
transmit using the radio frequency signal a signal represen 
tative of Sounds received at the microphone. 

8. The apparatus of claim 1, wherein the remote is a battery 
powered wireless remote. 

9. An apparatus comprising: 
a base station operable to transmit a non-radio frequency 

beacon signal including at least one channel information 
portion, wherein the channel information portion 
includes information indicative of a radio frequency, the 
base station operable to transmit and receive bi-direc 
tional communications on the radio frequency indicated 
by the channel information portion of the non-radio 
frequency beacon signal. 

10. The apparatus of claim 9, wherein the non-radio fre 
quency beacon signal is an infrared frequency beacon signal. 
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11. The apparatus of claim 9, wherein the information 
indicative of a radio frequency is a time interval between a 
same portion of any two Subsequent pulses included in the 
non-radio frequency beacon signal. 

12. The apparatus of claim 9, wherein the base station 
includes two separate antennas, each of the two separate 
antenna having a longitudinal axis arranged perpendicular to 
each other, the two separate antennas operable to transmit and 
receive signals at the radio frequency. 

13. The apparatus of claim 9, wherein the base station 
includes at least one of light emitting diodes operable to 
transmit the non-radio frequency beacon signal. 

14. The apparatus of claim 9, wherein the base station 
includes at least one output operable to output a signal rep 
resentative of a signal received during bi-directional commu 
nications. 

15. A method comprising: 
transmitting a beacon signal using a line-of-sight transmis 

sion signal, wherein the line-of-sight transmission sig 
nal includes channel information indicating a channel; 

receiving the beacon signal; 
determining a channel for establishing a bi-directional 

communications based on the channel information; and 
establishing bi-directional communications using the 

channel, the channel operating as a transmission capable 
of transmission beyond a range and beyond one or more 
barriers to the line-of-sight transmission signal of the 
beacon signal. 

16. The method of claim 15, whereintransmitting the bea 
con signal using the line-of-Sight transmission signal 
includes: 

scanning passively a plurality of channels designated for 
bi-directional communications; 

determining which of the plurality of channels do not have 
transmissions that are received during the passive scan 
ning: 

selecting one of the plurality of channels that did not have 
transmissions received during the passive scanning; and 

including in the channel information an indication includ 
ing the selected one of the plurality of channels. 

17. The method of claim 15, wherein the line-of-sight 
transmission signal further includes providing pulses at a 
time internal wherein the time internal indicates the channel. 

18. The method of claim 15, wherein transmitting the bea 
consignal includes transmitting the beacon signal at an infra 
red frequency. 

19. The method of claim 15, wherein determining a chan 
nel for establishing a bi-directional communications includes 
measuring a time interval between pulses on the beacon, 
wherein the time interval is associated with the channel used 
for the bi-directional transmission. 

20. The method of claim 15, wherein establishing the bi 
directional communications using the channel includes using 
a radio frequency signal for the bi-directional communica 
tions. 

21. A system comprising: 
one or more remotes; and 
a plurality of base stations, wherein each of the plurality of 

base stations is located in an enclosure, wherein each the 
plurality of base stations transmits a beacon signal that is 
detected by a remote located within its enclosure and 
wherein each the plurality of base stations selects a radio 
frequency channel for establishing bi-directional com 
munications with a remote located within its enclosure; 
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wherein the plurality of base stations include a first base wherein each remote is operable to terminate the bi-direc 
station and a second base station, wherein the first and tional communications with its respective base station 
second base stations are located in a first and a second when the remote is no longer receiving the beacon signal 

transmitted by its respective base station. 
22. The system of claim 21, wherein each remote includes 

a microphone, the remote operable to transmit signals repre 
enclosure, respectively; 

wherein the remotes are operable to automatically estab 
lish bi-directional communications over a radio fre- sentative of Sounds received at the microphone, to a base 
quency channel with the first base station when the station for output at one or more speakers during bi-direc 
remote is within an approximate line-of-site transmis- tional communications. 
sion space defined by the first enclosure and by the 23. The system of claim 21, wherein each remote includes 
beacon signal transmitted by the first base station; at least one actuatable device for adjusting the Volume of an 

audio output provided at the speakers. 
24. The system of claim 21, wherein each remote includes 

lish bi-directional COmmunicat1OnS OVer a radio fre- a plurality of actuatable input devices for controlling a pro 
quency channel with the second base station when the jector coupled to the base station. 
remote is within an approximate line-of-site transmis- 25. The system of claim 21, wherein the enclosures are 
sion space defined by the second enclosure and by the adjacent rooms in a school. 
beacon signal transmitted by the second base station; 
and c c c c c 

wherein the remotes are operable to automatically estab 


