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€0 ABSTRACT

Temporarily selecting a TDMA timeslot by a radio commu-
nication device to thereby allow the radio communication
device to communicate, through at least one repeater station,
with a talkgroup of other radio communication devices is
disclosed. The radio communication device has an assigned
default timeslot for communicating with the talkgroup. The
radio communication device determines if the default
timeslot is available for the radio communication device to
communicate with the talkgroup and searches for an available
timeslot, when the default timeslot is unavailable. The radio
communication device temporarily selects the available
timeslot as a temporary selected group timeslot for the tatk-

group.

19 Claims, 3 Drawing Sheets
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METHOD, DEVICE AND SYSTEM FOR
TEMPORARILY SELECTING A TIMESLOT

FIELD OF THE INVENTION

The present invention relates generally to talkgroup
timeslot selection methods, communication devices and
wireless communication systems that employs a time divi-
sion multiple access (TDMA) signaling protocol.

BACKGROUND OF THE INVENTION

Trunked radio frequency (RF) or wireless communication
systems for radio communication devices are well known in
the art. Typically in such systems, a plurality of radio com-
munication devices (e.g. two-way radios) share a limited
number of communication resources, e.g. one or more
repeater stations and communication channels. Wireless
communication systems employing TDMA signaling are
well known. These systems divide a RF resource into a series
of recurring time frames which are further divided into
timeslots and can be shared by communication devices or
talkgroups of such radio communication devices. These
timeslots, occurring periodically in time frames, constitute
the communication channels (timeslots) of interest.

In one approach to sharing timeslots or channels, the
timeslots or channels are typically assigned to requesting
radio communication devices by a communication resource
controller coupled to the repeater stations, which requests and
assignments are exchanged via a common control channel.
The controller might assign a timeslot to a radio communi-
cation device for a single transmission such that, at the end of
the radio communication device’s transmission, the timeslot
(channel) is re-assigned to another radio communication
device (i.e. so-called transmission trunking).

In one alternative approach, the controller might assign a
timeslot (channel) to a group of radio communication devices
for engaging in a conversation, and keep the timeslot (chan-
nel) assigned to the group until completion of, or a substantial
pause in, the conversation. That is, the assigned timeslot
(channel) is not made available for re-assignment until the
end of the conversation is anticipated. A conversation may
include multiple transmissions from multiple radio commu-
nication devices in a talkgroup and is referred to in the art as
a message. Accordingly, this form of timeslot (channel)
assignment is referred to as message trunking,

The above known timeslot (channel) assignment
approaches require a common controller (system level con-
troller) to monitor timeslots (channels) and determine when
to assign, maintain assignment, deassign and reassign
timeslots (channels) to a talkgroup or a radio communication
device. Thus, known timeslot (channel) assignment
approaches use common or system level controllers and can
cause communication delays and may be an unnecessary or
undesirable overhead for wireless communication systems.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be readily understood and
put into practical effect, reference will now be made to exem-
plary embodiments as illustrated with reference to the accom-
panying figures, wherein like reference numbers refer to iden-
tical or functionally similar elements throughout the separate
views. The figures together with a detailed description below,
are incorporated in and form part of the specification, and
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serve to further illustrate the embodiments and explain vari-
ous principles and advantages, in accordance with the present
invention, where:

FIG. 1 is a schematic diagram illustrating a radio commu-
nication device;

FIG. 2 illustrates a TDMA wireless communication system
comprising a plurality of radio communication devices of
FIG. 1; and

FIG. 3 is a flow diagram illustrating a method performed by
the radio communication device of FIG. 1 for temporarily
selecting a TDMA timeslot.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated rela-
tive to other elements to help to improve understanding of
embodiments of the present invention.

DETAILED DESCRIPTION

Before describing in detail embodiments that are in accor-
dance with the present invention, it should be observed that
the embodiments reside primarily in method steps, device
components and system components. Accordingly, the
method steps, device components and system 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 herein.

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 “com-
prises,” “comprising,” “including,” or any other variation
thereof, are intended to cover a non-exclusive inclusion, such
that method steps, device components and system compo-
nents that comprises a list of steps or elements does not
include only those steps or elements but may include other
elements not expressly listed or inherent to such method
steps, device components and system components. An ele-
ment proceeded by “comprises . . . a” does not, without more
constraints, preclude the existence of additional identical ele-
ments in the device or system that comprises the element.

According to one aspect of the disclosure, there is provided
a method for temporarily selecting a TDMA timeslot by a
radio communication device to allow the radio communica-
tion device to communicate, through at least one repeater
station, with a talkgroup of other radio communication
devices. The radio communication device has an assigned
default timeslot for communicating with the talkgroup and
the method is performed by the radio communication device.
The method comprises determining if the default timeslot is
available for the radio communication device to communi-
cate with the talkgroup and searching for an available
timeslot, when the default timeslot is unavailable.. The
method then performs temporarily selecting the available
timeslot as a temporary selected group timeslot for the talk-
group.

According to another aspect of the disclosure, there is
provided a radio communication device having an assigned
default timeslot for communicating with a talkgroup of other
radio communication devices. The radio communication
device comprises radio communication circuitry and a pro-
cessor coupled to the radio communication circuitry. In
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operation, the processor determines, from a signal provided
by the radio communication circuitry, if the default timeslot is
available for the radio communication device to communi-
cate with the talkgroup. When the default timeslot is unavail-
able, the processor instructs the radio communijcation cir-
cuitry to search for an available timeslot and temporarily
select the available timeslot as a temporary selected group
timeslot for the talkgroup.

According to another aspect of the disclosure, there is
provided a wireless communication system comprising a pu-
rality of radio communication devices forming a talkgroup
and at least one repeater station through which the radio
communication devices communicate. Each of the radio
communication devices have a common assigned default
timeslot for communicating with the talkgroup and wherein
each one of the radio communication devices determines if
the default timeslot is available to communicate with the
talkgroup. When the default timeslot is unavailable, each of
the communication devices concurrently searches for an
available timeslot and temporarily selects the available
timeslot as a temporary selected group timeslot for the talk-
group.

Referring to FIG. 1, there is illustrated a simplified sche-
matic block diagram of a radio communication device in the
form of a two-way radio 100 in accordance with an embodi-
ment of the present invention. The two-way radio 100
includes a user interface 102 operatively coupled to a proces-
sor 103 by a data and address bus 116. The user interface 102
typically includes a display screen, tuning and volume con-
trols and talkgroup channel selection buttons that may form
part of a keypad.

The two-way radio 100 also has radio communication cir-
cuitry 104 operatively coupled to an antenna 106 through an
antenna port. The radio communication circuitry 104 is
operatively coupled to the processor 103 by the data and
address bus 116. The radio communication circuitry 104
includes a RF amplifier, modulation and demodulation cir-
cuitry, frequency synthesis circuitry, filtering circuitry and
other typical RF circuitry as will be apparent to a person
skilled in the art.

The processor 103 comprises a microprocessor 108 opera-
tively coupled by the data and address bus 116 to both a
random access memory (RAM) 120 and a static memory 125.
The microprocessor 103 has ports coupled to a speaker 130
and a microphone 135, and the static memory 125 includes a
timeslot selector module 126 that has code stored for per-
forming a method for temporarily selecting a TDMA timeslot
described below.

Referring to FIG. 2, there is illustrated a TDMA wireless
communication system 200 comprising a plurality of radio
communication devices in the form of the two-way radio 100
plus other identical or similar two-way radios 230, 240, 250.
The two-way radios 100, 230, 240, 250 shown are in a talk-
group and communicate with each other through a repeater
station 210 via a traffic channel provided by radio links 220.
Other talkgroups may also be in the TDMA wireless commu-
nication system 200 and communicate with each other using
the repeater station 210 in the traffic channel that consists of
two or more TDMA traffic channel slots as well as a Common
Announcement CHannel (CACH) for channel numbering,
and channel access. This CACH is transmitted continuously
in a frame structure without any gaps as long as the base
station 210 is active and fault free.

Although for simplicity the illustration of FIG. 2 shows
only one repeater station 210, more than one repeater station
210 may be included in the communication system 200. As
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will be apparent to a person skilled in the art, when more than
one repeater station 2190 is used, a greater coverage area can
be provided for the talkgroup. .

Referring to FIG. 3, there is illustrated a flow diagram
illustrating a method 300 for temporarily selecting a TDMA
timeslot by a radio communication device, such as the two-
way radio 100, to communicate, through at least one repeater
station 210 with a talkgroup of other radio communication
devices 230, 240, 250. In this regard, the radio communica-
tion device 100 has an assigned default timeslot for commu-
nicating with the talkgroup, and the method 300 is performed
by the radio communication device 100, specifically the radio
communication circuitry 104 and the processor 103 compris-
ing the timeslot selector module 126. As will be apparent to a
person skilled in the art, all the radio communication devices
100, 239, 240, 250 in the talkgroup perform the method 300
substantially synchronously or at least concurrently. The
radioc communication device determines if the default
timeslot is available to communicate with the talkgroup at
step 310. Step 310 is performed by processing information
sent from the repeater station 210 provided in the traffic
channel.

If the default timeslot is unavailable, the radio communi-
cation device searches for an available timeslot by processing
information sent from the repeater station 210 provided in the
traffic channel, and more specifically, the CACH, at step 320.
For instance, in one embodiment, the TDMA wireless com-
munication system 200 may only allocate two slots (slot 1 and
slot 2) in the traffic channel in which slot 1 is the default slot.
Since slot 1 has been determined as being unavailable, the
only possible available slot is slot 2. If the CACH identifies
slot 2 as unavailable, and thus, the radio communication
device determines that an available timeslot cannot be found
at step 325, the method 300 returns back to step 310 and the
process flow repeats. If, however, the CACH identifies slot 2
as available, the radio communication device determines that
an available timeslot is found at step 325, and the radio
communication device temporarily selects the available
timeslot as a temporary selected group timeslot for the talk-
group at step 330.

If communication is initiated by any member of the talk-
group at step 335, then the radio communication device 100
transmits or receives the communication using the temporary
selected group timeslot, which in this case is slot 2, at step
340. While the communication is in process, slot 2 is identi-
fied by the CACH as unavailable to any other talkgroup in the
TDMA wireless communication system 200. If no commu-
nication has been initiated at step 335, or upon completion of
the communication at step 340, the method 300 returns back
to step 310 and the process flow repeats.

Referring back to step 310, if the radio communication
device determines that the default timeslot (slot 1) is available
for the radio communication device to communicate with the
talkgroup, the radio communication device selects or re-se-
lects the default timeslot at step 315. The radio communica-
tion device transmits or receives a communication on the
default timeslot, if communication is initiated, at step 335. If
no communication is initiated at step 335, or upon completion
of the communication at step 340, the method 300 returns
back to step 310 and the process flow repeats.

In the above description of the method 300, the temporary
selected group timeslot is one of only two available timeslots
in which slot 1 is the default slot and slot 2 is the only slot to
be searched and determined if'it is available for the talkgroup.
However, if the TDMA wireless communication system 200
can allocate more than two slots, for instance five slots then
the step of searching for an available timeslot at step 320 may
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beperformed in a pre-defined slot order, and the first available
timeslot that is encountered during the search is the timeslot
that is temporarily selected by the radio communication
device. For example, if timeslot 1 is the default timeslot, then
the radio communication devices can incrementally search
the timeslots for an available timeslot to temporarily select as
the group timeslot for the talkgroup (e.g. first searching
timeslot 2, then timeslot 3, then timeslot 4, and finally
timeslot 5). Other predefined slot order searches are also
envisaged, such as decrementally searching the timeslots for
an available timeslot to temporarily select as the group
timeslot for the talkgroup (e.g. first searching timeslot 5, then
timeslot 4, then timeslot 3, and finally timeslot 2).

From the forgoing it will be apparent that the radio com-
munication device 100 has an assigned default timeslot for
communicating with a talkgroup of the other radio commu-
nication devices 230, 240, 250 in the talkgroup. In operation
the processor 103 determines, from a signal provided by the
radio communication circuitry 104, if the default timeslot is
available for the radio communication device 100 to commu-
nicate with the talkgroup. When the default timeslot is
unavailable, the processor 103 instructs the radio communi-
cation circuitry 104 to search for an available timeslot and
temporarily select the available timeslot as a temporary
selected group timeslot for the talkgroup. The signal provided
by the radio communication circuitry is generated from infor-
mation sent from a repeater station 210, more specifically the
CACH.

At the system level, comprising the wireless communica-
tion system 200, the radio communication devices 100, 230,
240, 250 have a common assigned default timeslot for com-
municating with the talkgroup. Each one of the radio com-
munication devices 100, 230, 240, 250 determines concur-
rently if the default timeslot is available to communicate with
the talkgroup. When the default timeslot is unavailable, each
of the communication devices 100, 230, 240, 250 concur-
rently searches for an available timeslot and temporarily
selects the available timeslot as a temporary selected group
timeslot for the talkgroup.

Advantageously, the present invention alleviates the need
for timeslot (channel) assignment by common or system level
controllers since each radio communication device in a talk-
group determines individually, but concurrently, which
timeslot to select.

It will be appreciated that the embodiment of the present
invention described herein may be comprised of one or more
conventional processors and unique stored program instruc-
tions that control the one or more processors to implement, in
conjunction with certain non-processor circuits, some, most,
or all of the functions the circuit as described herein. The
non-processor circuits may include, but are not limited to, a
radio receiver, a radio transmitter, signal drivers, clock cir-
cuits, power source circuits, and user input devices. Alterna-
tively, 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 func-
tions are implemented as custom logic. Of course, a combi-
nation of the two approaches could be used. Thus, methods
and means for these functions have been described herein.
Further, it is expected that one of ordinary skill, notwithstand-
ing possibly significant effort and many design choices moti-
vated by, for example, available time, current technology, and
economic considerations, when guided by the concepts and
principles disclosed herein will be readily capable of gener-
ating such software instructions and programs and integrated
circuits with minimal experimentation.
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In the foregoing specification, specific embodiments of the
present invention have been described. However, one of ordi-
nary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the
present invention as set forth in the claims below. Accord-
ingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such modi-
fications are intended to be included within the scope of the
present invention. The benefits, advantages, solutions to
problems, and any elements that may cause any benefit,
advantage, or solution to occur or become more pronounced
are not to be construed as critical, required, or essential fea-
tures or elements of any or all of the claims. The invention is
defined solely by the appended claims including any amend-
ments made during the pendency of this application and ail
equivalents of those claims.

We claim:

1. A method for temporarily selecting a time division mul-
tiple access (TDMA) timeslot by a radio communication
device to thereby allow the radio communication device to
communicate, through at least one repeater station, with a
talkgroup of other radio communication devices, the method
comprising:

the radio communication device having an assigned default

timeslot for communicating with the talkgroup;

the radio communication device determining if the default

timeslot is available for the radio communication device
to communicate with the talkgroup;

the radio communication device searching for an available

timeslot when the default timeslot is unavailable;

the radio communication device temporarily selecting the

available timeslot as a temporary selected group timeslot
for the talkgroup; and

the radio communication device re-selecting the default’

timeslot for communicating with the talkgroup when the
default timeslot becomes available.

2. The method, as claimed in claim 1, wherein the radio
communication device temporarily selecting the available
timeslot further comprises the subsequent step of communi-
cating with the talkgroup using the temporary group timeslot.

3. The method, as claimed in claim 1, wherein the search-
ing is performed in a predefined slot order.

4, The method, as claimed in claim 1, wherein the tempo-
rary selected group timeslot is one of only two available
timeslots.

5. The method, as claimed in claim 1, wherein the deter-
mining is performed by processing information sent from the
repeater station.

6. The method, as claimed in claim 5, wherein the infor-
mation sent from the repeater station is provided in acommon
announcement channel sent from the repeater station.

7. The method, as claimed in claim 1, wherein the search-
ing is performed by processing information sent from the
repeater station.

8. The method, as claimed in claim 7, wherein the infor-
mation sent from the repeater station is provided in a common
announcement channel sent from the repeater station.

9. A radio communication device having an assigned
default timeslot for communicating with a talkgroup of other
radio communication devices, the radio communication
device comprising:

radio communjcation circuitry; and

a processor coupled to the radio communication circuitry,

wherein in operation the processor:
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determines, from a signal provided by the radio commu-
nication circuitry, if the default timeslot is available
for the radio communication device to communicate
with the talkgroup,

when the default timeslot is unavailable the processor
instructs the radio communication circuitry to search
for an available timeslot and temporarily select the
available timeslot as a temporary selected group
timeslot for the talkgroup, and

when the default timeslot becomes available the proces-
sor instructs the radio communication circuitry to re-
select the default timeslot for communicating with the
talkgroup.

10. A radio communication device, as claimed in claim 9,
wherein radio communication circuitry performs communi-
cating with the talkgroup using the temporary group timeslot.

11. The radio communication device, as claimed inclaim 9,
wherein the search for an available timeslot is performed in a
predefined slot order.

12. Theradio communication device, as claimed in claim 9,
wherein the temporary selected group timeslot is one of only
two available timeslots.

13. The radio communication device, as claimed in claim 9,
wherein the signal provided by the radio communication
circuitry is generated from information sent from a repeater
station.

14. The radio communication device, as claimed in claim
13, wherein the information sent from the repeater station is
provided in a common announcement channel.

15. A wireless communication system comprising:

a plurality of radio communication devices forming a talk-

group; and

8

at least one repeater station through which the radio com-
munication devices communicate, wherein each of the
radio communication devices have a common assigned
default timeslot for communicating with the talkgroup,

5 and wherein each one of the radio communication

devices:

determines if the default timeslot is available to commu-
nicate with the talkgroup,

when the default timeslot is unavailable each of the radio
communication devices searches for an available
timeslot and temporarily selects the available timeslot
as a temporary selected group timeslot for the talk-
group, and

when the default timeslot becomes available each of the
radio communication devices re-select the default
timeslot for communicating with the talkgroup.

16. The wireless communication system, as claimed in
claim 15, wherein each of the radio communication devices
communicate with the talkgroup using the temporary group
timeslot.

17. The wireless communication system, as claimed in
claim 15, wherein each of the radio communication devices
concurrently searches for an available timeslot in a predefined
slot order.

18. The wireless communication system, as claimed in
claim 15, wherein the temporary selected group timeslot is
one of only two available timeslots.

19. The wireless communication system, as claimed in
claim 15, wherein each one of the radio communication
devices determines if the default timeslot is available from
information sent from a repeater station.
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