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FIG. 1

lectivity in a portable communication system is provided. A rotary control
switch is remapped based on the presence of two or more switches in the sys-
tem thereby increasing the number of user selectable switch features, such as
user selectable radio channels. The remapping can occur automatically
without the need for hardware changes. The improved user interface can ex-
tend channel range selection in a portable communication system having a
portable radio and radio accessory.
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APPARATUS AND METHOD FOR EXTENDING FEATURE SELECTION
IN A COMMUNICATION SYSTEM

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to portable communication
devices, and more particularly to extending feature selection capability in portable

radios being used in conjunction with electronic accessory devices.

BACKGROUND
[0002] A portable communication device, such as a portable radio operating in a
two-way radio communications environment, typically utilizes a channel selector
switch with hard stops to provide direct access to a plurality of radio channels. A
typical channel selector switch (CSS) provides access tol6 channels as part of the
radio’s user interface. Some portable radio users have indicated a desire to access
more channels. While a channel selector switch with hard stops is considered
desirable, attempting to provide additional hardstops to such a switch reduces
tactile feedback. Other approaches, for example continuous rotary switches, are
not well received in certain markets, and approaches using channel up/down
buttons are more difficult to access and require multiple button presses or holding
down of a button for a long time. Tactile feedback is very important for radios
being operated in public safety environments, where loud noise, poor visibility,
and gloved usage are often encountered. A simpler approach to extending radio
features, particularly channel selection, is thus highly desirable. Additionally,
space constraints must be addressed when attempting to add user interface

features to any portable electronic product.

[0003] Accordingly, there is a need an improved approach for providing an

extended range of radio features.
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BRIEF DESCRIPTION OF THE FIGURES

[0004] In the accompanying figures like reference numerals refer to identical or
functionally similar elements throughout the separate views, together with the
detailed description below, and are incorporated in and form part of the
specification to further illustrate embodiments of concepts that include the
claimed invention and explain various principles and advantages of those

embodiments.

[0005] FIG. 1 is a communication system in accordance with the various

embodiments;

[0006] FIG. 2 is a method for extending channel selection in accordance with

some embodiments;

[0007] FIG. 3 is another method for extending channel selection in accordance

with some embodiments;

[0008] FIG. 4 is another method for extending channel selection in accordance

with some embodiments; and

[0009] FIG. 5 another method for extending channel selection in accordance with

some embodiments.

[0010] Those skilled in the field of the present disclosure will appreciate that
elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions of some of the
elements in the figures may be exaggerated relative to other elements to help to

improve understanding of embodiments of the present invention.

[0011] The apparatus and method components have been represented where
appropriate by conventional symbols in the drawings, showing only those specific
details that are pertinent to understanding the embodiments of the present
invention so as not to obscure the disclosure with details that will be readily

apparent to those of ordinary skill in the art having the benefit of the description
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herein. Well known elements, structure, or processes that would be necessary to
practice the invention, and that would be well known to those of skill in the art,
are not necessarily shown and should be assumed to be present unless otherwise

indicated.

DETAILED DESCRIPTION
[0012] Briefly, there is provided herein a method and apparatus for remapping a
user input switch based on the presence of two or more switches in a portable
communication system. In accordance with the various embodiments, a secondary
switch is remapped to become an extension of a primary switch (or alternatively
the primary switch becomes an extension of the secondary switch). In one of the
embodiments, the function of one switch is automatically remapped to become a
complimentary feature of another switch. In another embodiment, the function of
one switch is automatically remapped to become an extension of the other switch.
The automatic remapping can occur automatically without the need for any user
interaction or hardware changes. The various embodiments, as applied to channel
control switches, provide an improved user interface having an extended channel
range using a channel control switch of a portable radio and a channel control

switch of a radio accessory in conjunction with various remapping techniques.

[0013] FIG. 1 is a communication system 100 operating in accordance with
various embodiments. Communication system 100 comprises first and second
portable communication devices 102, 104 operatively coupled, either via wired or
wireless coupling 106, operating within a larger communications system or
network. The primary portable communication device 102 may comprise a two-
way radio or other portable communication device having a rotary control switch
108 controlling a radio function. The secondary communication device may
comprise an electronic radio accessory, such as a remote speaker microphone,

also having a rotary control switch, referred to as RSM rotary control switch 110.
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Portable radio 102 comprises known radio elements, such as a controller having a
microprocessor 112, transmitter and receiver (not shown). Radio 102 further
comprises user interface features including a push-to-talk (PTT) button 114,
speaker 116 and microphone 118. The electronic radio accessory 104 may have
similar (or fewer) elements depending on the accessory’s purpose but generally
provides remote access to the radio interface features. For purposes of
description, the primary communication device will also be referred to as portable
radio 102, and secondary communication device 104 will also be referred to a
remote speaker microphone (RSM) 104. The RSM 104 comprises a PTT button
120, a speaker 122, and a microphone 124. The RSM 104 is typically worn at the
user’s shoulder while the portable radio is coupled elsewhere on the user’s body,

for example clipped to the user’s belt.

[0014] Each communication device 102, 104 comprises its own respective rotary
control switch 108, 110. For the portable radio 102 and the RSM 104 each rotary
control switch 108, 110 operates as a channel control switch. However, rather
than simply duplicating the identical channels as done in past systems,
communication system 100 operates in accordance with the various embodiments
in which one of the rotary switches (108 or 110) is used to extend the selection of
the other rotary switch (108 or 110). While the embodiments are described in
terms of channel control switches, the embodiments of the disclosure may also be
applied to other electronic functions controlled via hardstop rotary control
switches of portable communication devices.

[0015] In accordance with the various embodiment, communication system 100 is
configured via controller 112 to remap a switch function (e.g. the RSM rotary
control channel switch) based on the presence of another switch (e.g. radio rotary
control channel switch). The remapping advantageously occurs without any
hardware changes. In some embodiments, the remapping occurs automatically

without any user interaction.
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[0016] In past systems, both switches selected the same channels 1-16. However,
communication system 100, operating in accordance with one of the
embodiments, remaps with RSM channel selector switch 110 to access a different
set of channels 17-32 when the RSM 104 is operatively coupled to the radio,
thereby extending the channel range selection to a total of 32 channels.

[0017] In another embodiment, the communication system 100 remaps one of the
rotary control switches to be a complimentary function of the other switch. For
the purposes of this application a complimentary function is a feature that is
closely aligned, or otherwise, generally associated with the first feature. For
example, the complimentary feature of zone (or folder) selection can be used to
extend the channel selection. “Zones” are groupings of channels. A user will
select which zone (group) of channels with one rotary switch, say at the radio
rotary control switch 108, and then select the specific channel in that group from
the RSM rotary control switch 110. When applied to this type of operation, the
radio’s 16 position channel selector switch 108 can automatically be remapped to
select which zone the user wants when the RSM 104 is attached to the radio 102.
Each zone (of 16 zones) will allow a selection of 16 channels per zone (at the
RSM). Therefore, the user can select zones 1-16 on the radio selector switch and
channels 1 — 16, 17-32, 33-48, etc. (in whichever zone is selected) through the
RSM rotary control switch 110. This embodiment provides access to 256
channels (16 zones x 16 channels per zone).

[0018] The methods described herein can be performed using a controller(s) in
the radio 102 and/or the radio accessory 104. Thus, additional hardware is not
necessary. Both communication devices 102, 104 have rotary control switches
108, 110, and preferably rotary control switches for the use of channel selection
(i.e. a rotary channel control switch).

[0019] FIG. 2 is a method 200 for extending channel selection in accordance with
some embodiments. At 202, a channel switch of the radio is rotated and the

channel switch position is detected at 204. At 206, the radio determines whether
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the channel switch position lands on a predetermined extension location. If the
channel switch location does not land on the predetermined extension location at
206, then the channel operation operates on the detected channel.

[0020] In accordance with some of the embodiments, if the channel switch
location does land on the predetermined extension location at 206, then the
method 200 proceeds to extend channel selection to the switch of the remote
speaker microphone (RSM) at 210, such as switch 110 of RSM 104 of FIG. 1.
The RMS control switch is then rotated at 212 to select a channel from the
extended channel set.

[0021] As an example, the radio 102 may provide positions 1-16 of operation via
16 hardstops, with positions 1-15 being used for channels, and position 16 being
used as the enabler for channel extension. If the radio switch is rotated to
hardstop 16, then channel control is remapped to the RSM control switch to
provide an extension of channel selection, for example channels 17-32.

[0022] Alternatively, method 200 can be enabled automatically upon operatively
coupling the radio accessory 104 to the portable radio 102, without the need to
dedicate a hardstop of the radio switch to the channel extension mode. This
allows for channels 1-16 to be selected using the first control switch and channels
17-34 to be selected from the second control switch.

[0023] FIG. 3 is a method 300 of extending channel selection in accordance with
some embodiments. Method 300 reverses method 200 by remapping the
secondary device. At 302, a channel switch of the accessory device, such as RSM
104, is rotated and the channel switch position is detected at 304. At 306, the
RSM determines whether the channel switch position lands on a predetermined
extension location. If the channel switch location does not land on the
predetermined extension location at 306, then the channel operation operates on
the detected channel.

[0024] If the RSM channel switch location does land on the predetermined

extension location at 306, then the method 300 proceeds to extend channel
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selection to the radio control switch at 310, such as radio rotary control switch
108 of radio 102 of FIG. 1. The radio rotary control switch 108 can then be
rotated at 312 to select a channel from the extended channel set.

[0025] As an example, the RSM 104 may provide channels 1-16 of operation via
16 hardstops, with position 16 being used as the enabler for channel extension. If
the RSM switch is rotated to hardstop 16, then channel control is remapped to the
radio 102 to provide an extension of channel selection. For example radio
channels 17-32. The radio channel switch 108 can then be rotated to select any
channels from 17-32.

[0026] Alternatively, method 300 can be enabled automatically upon operatively
coupling the radio accessory 104 to the portable radio 102, without the need to
dedicate a hardstop of the RSM switch to the channel extension mode. This
allows for channels 1-16 to be selected using the RSM control switch and
channels 17-32 to be selected from the radio control switch.

[0027] FIG. 4 is a method 400 of extending channel selection in accordance with
some embodiments. Method 400 shows complimentary feature remapping
occurring automatically upon detection of a radio accessory (e.g. RSM 104)
having similar switch capability. Method 400 begins by detecting coupling,
either wired or wireless coupling, of the RSM to the radio at 402. At 404, a
determination is made as to whether the RSM and radio have similar switch
capabilities. If the RSM and radio do not have similar switch capabilities, then
regular radio switch operation takes place by rotating the radio switch position at
406 to change the radio channel to the detected position at 408.

[0028] If the RSM and radio do have similar switch capabilities, then remapping
occurs at 410 by remapping the radio switch to be a zone (or folder) selector,
which is a complimentary feature of channel selection. By rotating the radio
switch position at 412, zone changes are detected at 414. Once a zone is detected
by the radio switch position, then the RSM switch can be rotated at 416 to change

channels within that detected zone at 418.
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[0029] Hence, the embodiment of switch expansion provided by method 400 uses
one of the two knobs as a zone (or folder) selector and the other knob as a channel
selector with each zone having access to a different set of channels.

[0030] For example, radio rotary control switch 108 (Knob 1) being located at
position 1 enables the RSM rotary control switch 110 (Knob 2) to select channels
1-16; radio rotary control switch 108 being located at position 2 enables the RSM
rotary control switch 110 to select channels 17-32, and so on. Accordingly, for
rotary control switches having 16 switch positions, the method 400 can
advantageously provide access to 16 x 16 = 256 channels via the two knobs 108,
110. No hardware modifications are required for this expanded switch selectivity.
[0031] The following Table illustrates the example discussed in relation to

method 400:

Table 1
Knob 1 (radio) Knob 2 (RSM)
Zone/Folder selection Channel selection
Coupling and 1 1-16
Similar switch 2 17-32
Capabilities 3 33-48
Coupling and 1-16 1-16
Non- Similar Switch
Capabilities

[0032] FIG. 5 is a method 500 of extending channel selection in accordance with
some embodiments. Method 500 provides automatic channel extension
remapping upon detection of a radio accessory (e.g. RSM) with similar switch

capability.
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[0033] Method 500 begins by detecting coupling, either wired or wireless
coupling, of the RSM (e.g. RSM 104) to the radio (e.g. radio 102) at 502. At 504,
a determination is made as to whether the RSM and radio have similar switch
capabilities. If the RSM and radio do not have similar switch capabilities, then
regular RSM switch operation takes place by rotating the RSM switch position at
506 to change the channel to the detected RSM switch position at 508. If the
RSM and radio do have similar switch capabilities at 504, then remapping occurs
at 510 by remapping the RSM channel switch to be an extended channel selector
for the radio. The radio switch thus provides a first set of predetermined channels,
and the RSM switch provides a second set of predetermined channels. Rotation
of the radio switch at 512 allows for the channel to be changed at 514 to a
detected radio switch position. Rotating the RSM switch position at 516 allows
for the channel to be changed through the extended switch position at 518.

Accordingly, the channel can be changed using the predetermined channels of the

radio switch or the extended channel selection provided by the RSM switch.

[0034] Hence, the embodiment of switch expansion provided by method 500 uses
both knobs as channel selectors, the first knob providing a first set of channels
and the second knob being remapped to provide a second set of channels which
are extended channels. Accordingly, for radio knobs having 16 switch positions,
the method 500 can advantageously provide access to 32 channels via the two
knobs. No hardware modifications are required for this expanded switch

selectivity.

[0035] The following Table illustrates the example discussed in relation to

method 500:
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Table 2:
Knob 1 (radio) Knob 2 (RSM)
Channel selection Channel selection

Coupling and Similar 1-16 17-32

switch capabilities

Coupling and non- 1-16 1-16

Similar switch

capabilities

[0036] Accordingly, embodiments of the disclosure provide the benefit of
extending switch selectivity to an existing portable radio being used in
conjunction with a radio accessory, such as a speaker microphone accessory, with
no hardware changes required on either device. The embodiments have provided
for a simpler approach to extending radio features, particularly channel selection.
The expanded channel selection can occur automatically by coupling the devices
and rotation of the switch in a single action. The disclosed methods expand
existing channel capability without requiring shifting or holding buttons for an
extended period of time. Tactile feedback and space constraints have been
maintained by remapping existing hardstop rotary switches of the devices,
making the radio and accessory devices highly beneficial to public safety
environments, where products are often operated under severe conditions

including loud noise, poor visibility, and gloved usage.

[0037] In the foregoing specification, specific embodiments have been described.
However, one of ordinary skill in the art appreciates that various modifications
and changes can be made without departing from the scope of the invention as set
forth in the claims below. Accordingly, the specification and figures are to be
regarded in an illustrative rather than a restrictive sense, and all such

modifications are intended to be included within the scope of present teachings.

10
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[0038] The benefits, advantages, solutions to problems, and any element(s) that
may cause any benefit, advantage, or solution to occur or become more
pronounced are not to be construed as a critical, required, or essential features or
elements of any or all the claims. The invention is defined solely by the appended
claims including any amendments made during the pendency of this application

and all equivalents of those claims as issued.

[0039] Moreover in this document, relational terms such as first and second, top
and bottom, and the like may be used solely to distinguish one entity or action
from another entity or action without necessarily requiring or implying any actual

such relationship or order between such entities or actions. The terms

"nn 29 ¢l

comprising," “has”, “having,” “includes

2
2

2%

"comprises, including,” “contains”,
“containing” or any other variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus that comprises, has,
includes, contains a list of elements does not include only those elements but may
include other elements not expressly listed or inherent to such process, method,

article, or apparatus. An element proceeded by “comprises ...a”, “has ...a”,

2
2

“includes ...a”, “contains ...a” does not, without more constraints, preclude the
existence of additional identical elements in the process, method, article, or
apparatus that comprises, has, includes, contains the element. The terms “a” and

“an” are defined as one or more unless explicitly stated otherwise herein. The

2
2

2
2

2
2

terms “substantially”, “essentially”, “approximately”, “about” or any other
version thereof, are defined as being close to as understood by one of ordinary
skill in the art, and in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another embodiment within
1% and in another embodiment within 0.5%. The term “coupled” as used herein
is defined as connected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a certain way is
configured in at least that way, but may also be configured in ways that are not

listed.

11
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[0040] It will be appreciated that some embodiments may be comprised of one or
more generic or specialized processors (or “processing devices”) such as
microprocessors, digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored program instructions
(including both software and firmware) that control the one or more processors to
implement, in conjunction with certain non-processor circuits, some, most, or all
of the functions of the method and/or apparatus described herein. Alternatively,
some or all functions could be implemented by a state machine that has no stored
program instructions, or in one or more application specific integrated circuits
(ASICs), in which each function or some combinations of certain of the functions
are implemented as custom logic. Of course, a combination of the two

approaches could be used.

[0041] Moreover, an embodiment can be implemented as a computer-readable
storage medium having computer readable code stored thereon for programming a
computer (e.g., comprising a processor) to perform a method as described and
claimed herein. Examples of such computer-readable storage mediums include,
but are not limited to, a hard disk, a CD-ROM, an optical storage device, a
magnetic storage device, a ROM (Read Only Memory), a PROM (Programmable
Read Only Memory), an EPROM (Erasable Programmable Read Only Memory),
an EEPROM (Electrically Erasable Programmable Read Only Memory) and a
Flash memory. Further, it is expected that one of ordinary skill, notwithstanding
possibly significant effort and many design choices motivated by, for example,
available time, current technology, and economic considerations, when guided by
the concepts and principles disclosed herein will be readily capable of generating

such software instructions and programs and ICs with minimal experimentation.

[0042] The Abstract of the Disclosure is provided to allow the reader to quickly
ascertain the nature of the technical disclosure. It is submitted with the
understanding that it will not be used to interpret or limit the scope or meaning of

the claims. In addition, in the foregoing Detailed Description, it can be seen that

12
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various features are grouped together in various embodiments for the purpose of
streamlining the disclosure. This method of disclosure is not to be interpreted as
reflecting an intention that the claimed embodiments require more features than
are expressly recited in each claim. Rather, as the following claims reflect,
inventive subject matter lies in less than all features of a single disclosed
embodiment. Thus the following claims are hereby incorporated into the Detailed
Description as part of the original disclosure, and remain so even if cancelled
from the claims during prosecution of the application, with each claim standing
on its own as a separately claimed subject matter. Furthermore, subject matter
not shown should not be assumed to be necessarily present, and that in some
instances it may become necessary to define the claims by use of negative
limitations, which are supported herein by merely not showing the subject matter

disclaimed in such negative limitations.

13
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Claims

We claim:

1. A communication system, comprising:

a first portable communication device having a first rotary control switch;

and

a second portable communication device having a second rotary control
switch, the second portable communication device being operatively coupled to
the first portable communication device, and the second rotary control switch

extending selectivity of the first rotary control switch.

2. The communication system of claim 1, wherein the first rotary control
switch has a hardstop dedicated to remapping the second rotary control switch to

an expanded switch selection of the first rotary control switch.

3. The communication system of claim 1, wherein the second rotary
control switch has a hardstop dedicated to remapping the first rotary control

switch to an expanded switch selection of the second rotary control switch.

14
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4. The communication system of claim 1, wherein the extended switch
selectivity is automatically enabled upon operatively coupling the first and second

portable communication devices.

5. The communication system of claim 1, wherein the second rotary
control switch is automatically remapped upon the operative coupling of the first
and second portable communication devices to provide the extended selectivity to

the first rotary control switch.

6. The communication system of claim 4, wherein the first rotary control
switch selectively controls a plurality of radio channels and the second rotary
control switch is automatically remapped to selectively control a different set of

channels.

15
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7. The communication system of claim 1, wherein:

the first portable communication device comprises a portable radio, and
the second portable communication device comprises a remote speaker

microphone (RSM);

the first rotary control switch comprises a radio channel control switch;

and

the second rotary control switch comprises a remote speaker microphone

(RSM) channel control switch.

8. The communication system of claim 7, wherein:

the radio channel control switch is automatically remapped as a zone

control switch upon coupling of the portable radio and the RSM;

the RSM channel control switch controlling channel selection within a

selected channel zone of the zone control switch.

9. The communication system of claim 8, wherein the zone control switch
controls channel zone selection over 16 zones, and the RSM control switch

controls selection of 16 channels per zone for a total of 256 channels.

16
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10. The communication system of claim 1, wherein:

the first portable communication device comprises a portable radio, and
the second portable communication device comprises a remote speaker

microphone (RSM);

the first rotary control switch comprises a radio channel control switch

having a plurality of hardstops for predetermined radio channels;

the second rotary control switch comprises an RSM channel control switch
having another plurality of hardstops duplicating the predetermined radio

channels; and

at least one of the plurality of hardstops of the radio channel control switch
being dedicated to automatically remap the RSM channel control switch to a

different set of channels for extended channel selectivity.

17



WO 2016/130735 PCT/US2016/017435

11. A method for extending switch selectivity in a portable

communication system, comprising:

operatively coupling a first portable communication device to a second
portable communication device, the first portable communication device having a
first rotary control switch and the second portable communication device having a

second rotary control switch; and

remapping one of the rotary control switches based on the presence of the

other rotary control switch to extend switch selectivity.

12. The method of claim 11, wherein the extended switch selectivity

comprises extended channel selectivity.

13. The method of claim 11, wherein remapping comprises:

remapping the second rotary control switch to become an extension of the

first rotary control switch.

14. The method of claim 11, wherein remapping comprises:

remapping the first rotary control switch to become an extension of the

second rotary control switch.

18
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15. The method of claim 11, wherein remapping comprises:

remapping the first rotary control switch to be a complimentary feature of

the second rotary control switch.

16. The method of claim 11, wherein remapping comprises:

remapping the second rotary control switch to be a complimentary feature

of the first rotary control switch.

17. The method of claim 11, wherein the remapping occurs automatically
upon operatively coupling the first portable communication device to the second

portable communication device.

18. The method of claim 11, wherein the remapping occurs in response to
the first rotary control switch being rotated to a predetermined hardstop position;

and

enabling extended switch selectivity at the second rotary control switch in

response thereto.

19
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19. The method of claim 11, wherein the remapping occurs in response to
the second rotary control switch being rotated to a predetermined hardstop
position; and

enabling extended switch selectivity at the first rotary control switch in

response thereto.

20
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20. A method for extending channel selectivity in a portable
communication system, comprising:
operatively coupling a portable radio to a radio accessory device; and

remapping a rotary control channel switch of the portable radio based on
detecting the presence of another rotary control channel switch on the radio
accessory device to extend channel switch selectivity of the portable

communication system.

21
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