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Incorporating Five-Tone Selective Calling
and Message Signaling
Into C-Soft

1.0 General

With the introduction of C-Soft and IP-223 Versions 4.0 and later, Telex offers a versatile and
scalable radio network interface employing five-tone selective calling (Selcall) and message
signaling.

Due to the wide variety of five-tone formats, and diversity of network applications, no single
implementation instruction is appropriate. Thus, this application note is intended to give general
installation guidelines for Telex dispatch solutions within a five-tone environment. Features and
functions of the Telex five-tone enabled products, C-Soft and IP-223, are described within the
context of an example application.

2.0 Five-Tone Selective Calling

Five-tone Selcall is a radio bandwidth management technique devised to allow multiple radio
networks to share the same bandwidth resource. Co-channel users are differentiated by individual
and group identifiers, which are used in a tone squelch protocol.

Each radio resource on the network is uniquely identified by an alphanumeric code, its ID. Five
(5) discrete audible tones, representing individual or group IDs, precede each voice call, to target
a specific resource on a radio network, and initiate a private call. The call may be individual
(point-to-point), or group (point-to-multipoint).

An individual radio's squelch is lifted, not merely by receive carrier signal strength, but by receipt
of a valid individual or group ID. Radios not specified by their ID, or group ID, are not alerted to
the call, and their receive audio path remains closed. In general, a group ID consists of those 1D
characters common to the group, with wildcard characters replacing those unique within the
group.

Five-tone Selcall tones can carry information in addition to the called party/group ID, such as the
ID of the calling party, and a predefined status message. Status messaging has been widely used to

gain greater efficiency from the radio resource. Status or short text messages may take only a few
milliseconds of air time to send, as opposed to voice calls, typically measured in tens of seconds.

Military and public safety organizations have come to rely heavily on the exchange of status and
short text messages, yielding high efficiency from the available radio bandwidth, while affording
an extra level of security.

AN-DISPATCH-034 5
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3.0

4.0

Tones are also commonly used to carry network management commands, which are generally
invisible to the user, such as terminal/radio stun, kill, and revive commands.

Five-tone Selcall is used widely throughout Europe and the Middle East, and is mandated by
some national licensing authorities. However, no single standard is enforced, and five-tone exists
in many different formats. These have evolved over time, influenced by brand/product
differentiation rather than technology convergence. Within the tone format, the ID and status
codes are largely user-defined, based on the user’s environment and fleet characteristics.

Five-tone Selcall offers dispatchers sophisticated status messaging and automated
acknowledgement functions, while delivering cost effective use of bandwidth resources.

The diverse formats and user-defined structures present a significant challenge to the delivery of a
single five-tone solution. Telex has met this challenge by developing a flexible and highly
scalable dispatch solution for five-tone users. The Telex solution is available in the C-Soft
dispatch console and 1P-223 remote ethernet radio adaptor panel versions 4.0 and later. The C-
Soft offers the dispatcher complete call, message, and emergency management functionality.

In line with Telex's model for distributed network resources, the C-Soft deals with tone string
encoding, while the IP-223 decodes and validates incoming strings.

Telex Five-Tone Dispatch Interface

To ensure universal compatibility within a five-tone network environment, Telex has created a
versatile dispatch solution. Telex customers are familiar with our user-defined dispatcher
interface. In the case of five-tone, Telex has extended user-defined parameters to the tone
signaling interface. Thus, five-tone compatibility is designed into the dispatch solution by the
installer or network manager.

This application note is intended to assist the implementation of an effective Telex dispatch
solution for five-tone radio networks. Due to the diversity of such networks, no definitive method
can be prescribed. To illustrate an appropriate implementation strategy, key configuration
attributes are described within the context of a general, plausible application.

IP-223 Remote Ethernet Radio Adapter

The Telex IP-223 and C-Soft are responsible for tone decode and encode (respectively). Thus, the
radios that interface the Telex dispatcher network to the radio network must be transparent to the
tone signaling they transport.

No signaling protocol is required between the IP-223 and the attached radio. It is only necessary
to pass TX/RX audio, and PTT commands, between the two (2) devices. Thus, the IP-223 should
be configured in the normal manner for the model of radio in use.

REFERENCE: For more information, see the specific Telex application note and the radio
manufacturer’s technical documentation.
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4.1 Multicast Setup Page
In the 1P-223 Multicast setup, the radio type should be set to Local mode.
NAVIGATION: From TSM, select the 1P-223 to configure | Multicast.

T Telax System Manager E]@
Fle Edit Tools Diagnostics Help
=N NENEERC N
Local Device Files | General | Netwoik || General Gahl Multicast | Per Line Selup | Account Setup | Crosspatch | Password| Tone Selup|
IP-223 - TETRA / UHF
Enabled Type Line Name Mullicast Addiess Port Tu Group Port TTL
Rx |255. 8 .11 . @1 1054
1 LocalMode v | |Selcalli ; 0 6
T« |255.8 .11 . 81 1254
Ensbled Type Line Mame Mullicast Address Part TuGroup Port  TTL
Rx |- g
I L
w [T
Enabled Type Line Name Multicast Address Post TTL
Tape1 [] ‘ 08 Rx
Enabled Type Line Name Multicast Address Port TTL
Tape 2 [] : ‘ ] Ry
Enabled Type Line Name Multicast Addiess Port TTL
Phore [] Rx | 234 8
Enabled Type Line Nams y Mulicast Address  Pot L
X
SysMan - ia ana : [
T

FIGURE 1. Multicast Address Page

The 1P-223 configuration is shown using the TSM (Telex System Manager) application,
distributed free with firmware release version 4.1. Alternatively, a web browser can be used to
interrogate and update the 1P-223 configuration.

REFERENCE:

« For more information, see the Telex System Manager Technical Manual
(P/N L1T000259000). This document is available for download at www.telex.com/
Downloads/.

« The Telex System Manager software is available for download at www.telex.com/
Downloads/.
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4.2 Signaling Options Page

The Signaling Options page is used to configure the tone signaling format in terms of tone
type, durations and special digits.

NAVIGATION: From TSM, select the 1P-223 to configure | Per Line Setup | Configure |
Signaling Options.

Per Line Setup - Line 1 {Local Mode) X

| COR | CTCSS | Delay || Function Tone || Function Tone - CTCSS | L&M | Monitor Relay | Options | PTT
| Serial Port | Signaling | Sianaling Options |

Signaling Options

| Fleetsync Encode [] MDC Encode
[[] Fleetsync Decode [[] MDC Decode
Tone Type |None v
Digit Duration 100 ms
Group Digit A,
Pause Duration 100 ms ;
Repeat Digit E
Preamble Duration 100 ms -
= AN Suffix
Interdigit Duration 0 ms
[ OK ‘ I Cancel

FIGURE 2. Signaling Options Page

NOTE: For the purpose of our five-tone application, ANI and ID are interchangeable labels. ID is
the label commonly used with five-tone networks. ANI (Automatic Number
Identification) is used within Telex products to refer to generic numerical identification
systems.

8 AN-DISPATCH-034
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421

422

4.2.3

4.2.4

425

Tone Type Drop Down Menu

The Tone Type drop down menu is used to define the tone type for the system. A
full list of the five-tone formats supported, complete with tone attributes, is given in
the IP-223 technical manual. In our example, tone format, ZVEI1, is employed. See
Figure 2.

Within the example format, the leading tone’s preamble duration is 200ms long,
while all succeeding tones are 80ms. The radios on the network place a 100ms pause
between five-tone blocks within the tone string. However, the 1P-223 automatically
senses pauses, based on the pause duration, so there is no need to define their
positions within the ANI call format.

The Interdigit Duration

The Interdigit Duration field indicates the gap between each tone, used in legacy
systems to delimit each tone. In our example there are no interdigit gaps.

Group Digit

The Group Digit field is used to represent a wildcard symbol covering all digits
unique within a group.

In our example, the group digit is set to A. If a given group ID is 011AA it would
address IDs in the range of 01100 to 01199.

Repeat Digit Field

The Repeat Digit field is used to replace repeated symbols. In order to differentiate
a long tone transmission from two (2) or more tone transmissions, repeated tone
transmissions are not allowed. The message string 01777, would be recorded for
transmission as 017E7, where E is defined as the repeat digit.

ANI Suffix Field

The ANI Suffix field is used to configure fixed digits, at the end of a valid receive
ANI string. This is used to distinguish callers on different networks, calling via
disparate IP-223 lines, that share the same ANI.

This field can contain up to 3 digits.

For example, if the ANI suffix is set as the digit 7, then an individual call sent from
radio 121, would be presented to the console as a call from radio 1217,

AN-DISPATCH-034
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4.2.6 Tone String Special Characters

G-

4.3 Signaling Page

Group digit used as wildcard to represent any ID digit. Define in
ANI decode options. See Figure 3.

Caller ID. Digits that represent the ID.
Recipient ID.
Status.

Pause. Used to separate ID and status blocks within a tone string

The Signaling page is used to define filters within the ANI Decoder. See Figure 3. Tone
strings that do not adhere to the ANI call formats are rejected as invalid. Valid formats are
categorized for processing purposes, as Emergency, Individual, Group, and Status. Since all
status calls, with the exception of Emergency, are Individual or Group, the Status call
version is not currently used.

NAVIGATION: From TSM select the IP-223 to configure | Per Line Setup | Signaling.

Per Line Setup - Line 1 (Local Mode) X

| COR | CTCSS | Delay | Function Tone | Function Tone - CTCSS || LAM | Moritor Relay | Options | PTT |
| Serial Pott] Signaling | Signaling Dptions
ANI Call Type AN Call Format a
1 None v ‘ ‘
2 .None v
3 None v
4 | None v |
/\/ .\/\

FIGURE 3. Signaling Page

4.3.1 ANI Call Version Drop Down Menu
The ANI Call Version drop down menu is used to define the ANI Call Format type.

Available selections for this menu are: Emergency, Individual, Group, and None.

10
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4.3.2 ANI CAIll Format Field
The ANI Call Format field defines the structure of an emergency call.
The leading block of five digits distinguishes this from all other call types.

The second block (02111) identifies the calling party, after a preamble of two fixed
digits (02). This preamble is to help eliminate falsing.

The final block contains three fixed digits (919) followed by tow status digits. The
status for an emergency cell, within our example is 19. Thus the IP-223 send the
status digits 19 to the C-Soft packetized as an emergency call, to be presented with
audible and visible alarms, and logging events to Active Emergency and Emergency
History window, if applicable.

AN-DISPATCH-034 11
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5.0 C-Soft Five-Tone Configuration

5.1 Per Line Parameters
The Per Line Parameters window is used to configure each line.
Ensure the Base IP Address field contains the IP Address of the IP-223 associated with the

appropriate five-tone line. This is required to ensure correct routing of packets containing
status messages.

Per Line Parameters

Pt

Line
Mumber  Line Type Line Name RX Multicast Address RxPot  TXMulicast Addiess Ti Port Base Radio IP. TTL Delay

[ [Telx  |[sakean 22%.8 . 11.81|[1054 | [225. 8 .1 .81 |[125¢ |[70. 6 100.23|[1 | [6 | Signal =
Freqs Setup |
Echo Packets Enable: [] [

2 |[Disabled v :
o

EchoPackets Enable N \/\ i

FIGURE 4. Per Line Parameters

5.2 General Signal Setup
The General Signal Setup page is used to configure the system type and call logging.

NAVIGATION: From C-Soft Designer, select Edit | Setup Per Line Parameters | Signal
Setup.

Signaling Parameters: Selcall Line-1 @

General Signal Setup | 5.6 Tone/DTMF AN Setup | Cal Satup|

System Settings
System Type: 5/6 Tone/DTMF ANI v

System Name:

Signaling AutoFill Setup
[[] Enable Signaling AutoFil

Starting Line Number: [1

Ending Line Number: |1

Call Logaing

Display &ll Calls

[ ok ][ canca |

FIGURE 5. General Signal Setup Page

12 AN-DISPATCH-034
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5.2.1 System Type Drop Down Menu
The System Type drop down menu is used to define the line’s system type.
Select 5/6 Tone/DTMF ANI from the System Type drop down menu.

5.2.2 The Display All Calls Check Box

The Display All Calls check box indicates all calls appear in the Call History
window in C-Soft Runtime. If this is unchecked, only calls targeted to the console’s
individual or group ID are displayed. The console ID is referred to as the unit ID.
See Figure 6.

NOTE: For the purpose of initial setup, we recommended to show all calls.
Select the Display All Calls check box to show all calls in the Call History window.

5.3 5-6 Tone/DTMF ANI Setup Page
The 5-6 Tone/DTMF Setup page is used to configure tone durations, delays, and

acknowledgements.
NAVIGATION: From C-Soft Designer, select Edit | Per Line Parameters | Signal Setup | 5-6
tone/DTMF ANI.
Signaling Parameters: Selcall Line-1 @
General Signal Setup | 56 Tone/DTMF AN Setup [ Call Setup|
Per Line Console ID
Auto Ack Setup

Signaling Setup Auto Ack Type: .Disah!ed =
Signaling Type: b Auto Ack Delay: ms
Digit Duration: 80 | ms
Interdigit Duration: 0 | ms Single Tone Auto Ack Setup
Pause Duration: 100 | ms Frequency: ' Hz
Preamble Duration: 100 | e Duatex L e

= Level: dB
Level: 3 dB

: ignaling Delay
Twist Level: dB Aring Betas
Group Digit A ] Initial Delay: :EIDD | ms
End Delay: 100 | ms
Repeat Digit: E
[ OK ] [ Cancel l

FIGURE 6. 5-6 Tone/DTMF ANI Setup Page

5.3.1 UnitID Field

The Unit ID field is used to enter the dispatch console ID within the fleet. This is
required if the console is to receive individual or group calls. Emergencies are
passed to all consoles, regardless of ID.

AN-DISPATCH-034 13
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5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

5.3.9

Signaling Type Drop Down Menu
The Signaling Type drop down menu contains 15 different tone formats.

REFERENCE: For more information, see the IP-223 Technical Manual (P/N 803641).
This document is available for download at www.telex.com/
Downloads/.

Digit Duration Field

The Digit Duration field indicates the length in milliseconds, each symbol is to be
represented by a specific tone during transition.

Interdigit Duration Field
The Interdigit Duration field indicates the time between tones

Pause Duration Field

The Pause Duration field indicates the space delimiting 1D and/or status tone
blocks, within a tone string.

Preamble Duration

The Preamble Duration field indicates the duration of the leading tone. In the
example shown above, the leading tone is 100ms long, while all preceding tones are
80ms long. In some cases it may be necessary to extend the leading tone.

For example, if a preamble is required to wake a radio from battery saving mode, or
to key a repeater. If battery saving is employed, a preamble tone is generally
succeeded by a pause, before being followed by five (5) ID tones. Five-tone
signaling is also known as 5/6-tone.

Twist Level Field

The Twist Level field is used only with DTMF signaling. Defining difference in
dual tone levels.

Group Digit Field

The Group Digit field defines digits used to represent wildcard symbols when
creating group calls.

Repeat Digit Field

The Repeat Digit field is used to replace repeated symbols. In order to differentiate
a long tone transmission from two or more tone transmissions, repeated tone
transmissions are not allowed. Thus, in the example above, the message string
01777, would be recorded for transmission as 017E7.

14
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5.3.10 Auto Ack Type Drop Down Menu

The Auto Ack Type drop down menu contains auto acknowledgment options:
Single Tone, Signaling, or Disabled. When the console receives an individual
message, it responds with this type of Auto Ack, if enabled. The format for
Signaling Auto Ack is defined within the Call Setup page.

5.3.11 Auto Ack Delay

The Auto Ack Delay field defines delay time between individual call receipt and
Auto Ack response. Time may be required for originating portables to return to
receive mode, or for repeaters to de-key.

5.3.12 Single Tone Auto Ack Setup

The Single Tone Auto Ack Setup group box Define single tone burst to be
transmitted as automatic acknowledgment, in terms of frequency (Hz), duration
(ms), and level (dB).

We recommended that the Auto Ack is not employed during initial five-tone
dispatcher system setup. Automatic acknowledgments can cause co-channel
interference, in the form of network collisions. If required, add automatic

acknowledgments after the dispatch and manual messaging has been proven.

5.3.13 Initial Delay

The Initial Delay field indicated the delay between activation of PTT and
transmission of leading tone. Allows time for transmitter to completely key-up.

5.3.14 End Delay

The End Delay field indicates the delay between the last tone in a string and PTT
release. This field also acts to delimit the tone string, and must hold a non-zero
value.

AN-DISPATCH-034 15
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5.4 Call Setup Page

The Call Setup page is used to define the format for tone string encoding. A tone string can
contain up to 32 characters, consisting of fixed digits (0-9), and/or special characters.

Tone strings can be sent as Auto Ack, in response to resolution of an emergency, at the PTT
BOT (Push-To-Talk Beginning of a Transmission), or PTT EOT (Push-to-Talk End of
Transmission). Tone strings can also be associated with any of the 10 buttons available in
the Call History, Call List, or Manual Call List windows.These buttons are labeled here,
within the call setup window.

NOTE: For more information see “Tone String Special Characters” on page 10.

NAVIGATION: From C-Soft Designer, select Edit | Per Line Parameters | Signal Setup |

Call Setup.
| General Signal Setup | 56 Tone/DTMF ANI Setup | Call Setup
Call Setup
Format
Auto Ack:
Emerg. Resolved:
PTT BOT:
PTTEOT Label
Call 1; |01RRRPO2IIPO30SS Ind Call
Call 2: [01RRAPO2IIFD30SS Gp Cal
Call 3: [01ReRPO2IIPO30SS Sup Call
Call 4: [o1RAAPOZIPD305S B Cast
Call 5: |01RAAPD2IIPO3037 :Evac:uata
Call&: [01RRRPO2IIIPD4040 | [intStat duto
Call 7: \ Call?
Call & [ |calle
Call 3 r cal3
Call 10: \'éw'm IP02IIP1913 | Eeers
[ oK ] l Cancel ]

FIGURE 7. Call Setup Page

5.4.1 Auto Ack Field

The Auto Ack field is used to set up an automatic acknowledgement triggered by
receipt of an individual message.

5.4.2 Emerge Resolve

The Emerg Resolved field is used to set up the message transmitted in response to
an emergency being resolved at the console.

543 PTTBOT

The PTT BOT field is used to set up the message sent at the beginning or each
transmission—at PTT key down.

16 AN-DISPATCH-034
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5.4.4

545

PTT EOT

The PTT EOT field is used to set up the message sent at the end of each
transmission—at PTT key release.

Call 1 to 10 Fields

The Call 1 to 10 fields, shown in Figure 7, give some example strings which
comprise recipients ID (5 characters) followed by caller ID (5 characters), followed
by a status message (5 characters). Each separated by pauses, ID blocks are stuffed
with two (2) initial fixed digits, which help prevent falsing. Status messages are
stuffed with the three (3) initial digits.

5.4.5.1 Example

Call 1 is an individual call. It takes three recipient ID digits, allocated by
the dispatcher during call setup, the three called ID digits from the
console’s Unit ID, and two status digits (again allocated by the dispatcher
at call setup, and formats them into the tone string: 01RRR02111030SS.

All call to radio 134, from console 805, carrying status message 45 would
be transmitted as: 01E34Pause02805Pause03045. Note repeat digit E.

When creating the IP-223 decode strings explicit placement of pauses was
not required. Pauses, if employed in t he network signaling, must be
correctly placed within the encode string.

We know from our configuration of the 5/6 Tone/DTMF ANI setup, see
Figure 6, that the leading digit is 100ms long, all other digits are 80ms long
and the two pauses are 100ms long. The transmitter is keyed for 900ms
before the first digit is sent, and remains keyed 100ms after the last digit.
This is in addition to any TX delay configured within the 1P-223.

Calls 2, 3, and 4 are group calls. Following the same principle as call-1.
Call-2 can be sent to any group comprising a maximum of ten radios. For
example, a call to group 12A addresses radios 120 to 129, inclusive.

Call-3 is a group call to all supervisors. All radio IDs start with a 1 The
supervisor’s radio also end with 1 (1?1). Thus to create a supervisors
group, and call all supervisors, we take the first and last ID digit from
console input, and blank the middle digit with a wild card (group digit) thus
RAR.

Call-4 is a broadcast to all radios in this network. All Is on the network start
with 1, and the last two digits are irrelevant (RAA). Group call 1AA, is
addressed to IDs 100 to 199.

Call-5 is a group call, similar to call-4. However, the status message is not
set by the dispatcher during call setup, it is fixed at status 37. In this
particular example status 37 translates to evacuate.

Call-6 is an individual call with a fixed status block (04040). This fixed
block is specified in order to activate a function of the receiving radio. in
our example, a radio unit decoding a valid individual call with the status
block 04040, will RX/TX with another message call.

AN-DISPATCH-034
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Call-10 also has a fixed status block. The status for an emergency message
is 19. This is further differentiated from other status messages by
incorporating a 919 preamble. The preamble is intended to eliminate
falsing and possible misinterpretation of the message. Call-10 features a
fixed recipient ID (91919). This is because call-10 is a broadcast, which is
decoded by all network resources regardless of ID or group affiliation.

6.0 Console Design

A C-Soft console design containing five-tone calling features requires the following graphic user
interface features:

Select button—associated to the appropriate line.

Call List Window button.

Manual Call List button and or a Call History button.

Emergency Acknowledge button—if emergency calls are provided on the radio network.
Emergency Resolved button—if required.

Active Emergency Window button—for emergency logging (optional).

Emergency History Window button—for emergency logging (optional).

NOTE: Emergency Acknowledge and Emergency Resolved buttons can not coexist with
Active Emergency or Emergency History window buttons.

18

AN-DISPATCH-034



Incorporating Five-Tone Selective Calling and Message Signaling Into C-Soft

6.1 User ID List

The User ID List window, shown in Figure 8, is used to configure ID and aliases that appear
on the Call List window in C-Soft Runtime.

NOTE: Filters are not employed with five-tone IDs.
NAVIGATION: From C-Soft Designer, select Edit | User ID List.
If a Call List is to be used, IDs and aliases must be configured

Mame: User ID: Tuvpe: T Inhibit:

1 DIsPATCHE | [eos | [Gensne ~ 0O ~
|2 ||pispaTcHE | |80 | Generic O Filters

3 |[Radok3 NE | [Bensiic O

[ |[Radiok2 | [152 | [eneric v O
5 ||Redioki | [151 | Generic v O [CFies

& Radio Eé | [134 | [Generic ~ O

[7 ||RadioE3 | [1a3 | |Gensic « 0O

8 ||RadioE2 | [132 | [ Geneic v O

[3  ||RadioE | [1a1 | Geneic v O

[10  ||RadiosS | 125 | Generic O [ Fiters |

[11 | [Radioas | [124 | [Gensic O

2 |[Redioas | [hzs ' ?Benetic v O Fites | |w

FIGURE 8. User ID List Window
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6.2 Group ID List Window

The Group ID List window is used to configure ID and aliases that appear on the Call List
window in C-Soft Runtime.

NAVIGATION: From C-Soft Designer, select Edit | Group ID List.

If a Group ID List is to be used, group and IDs must be configured.

Group: Gioup ID: Typa: TX Inkibt: Set Color:
[1 |[oimap |04 | [Geneic v O O -
r[superwiwl | a1 I Genmic | V: O O :
[ [eek | [154 | | Geneic v O O [(Fiters )
i4 IEDE E13‘-'l | [Geneic vl O O
[57 Z[Gpﬁ [12a I fGenaic 7v_j O O
6 ][ 11 | |Genaic ~ O O [[Fites ]
i.-" I | | Geneic O O
|8 l | ] Generic v O O
|3 l | I Genesic v: 0 0O
lw—l ] | | Generic v O O
,ﬁ [ | I 'Ganatic V: O 0O
|'|2 l | | Genesic vl O 0O ]

FIGURE 9. Group ID List Window
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6.3 Status Message ID List

The Status Message ID List window, shown in Figure 10, is used to configure Status IDs
and messages that appear on the Call List window in C-Soft Runtime.

NAVIGATION: From C-Soft Designer, select Edit | Status Message ID List.
If a Status Messages are to be used, messages and IDs must be configured.

Password
Status Message: Status [D: Protected:  Set Color:

L lifoice Call EE [ O 0O &
i2 Supervisor Cal | 78 O [l

3 ||IntStatus | |70 O O

4 Status 56 | [s8 | |

B Resolved | [52 O O

[ CallIn EL 0 O

T S EE— U

E Int Stat Auto | [0 O O

3 |[status 34 | [34 O O

|1D Evacuation I 28 || [l

11 ||EMERGENCY | [19 0O O
12| |Priorty Call Back 8 O 0O @&
[ Load File H Save File J

FIGURE 10. Status Message ID Llst Window

6.4 Color Coding Messages

Color coding can be applied to help highlight instances of that message within the Call
History window. An example configuration is shown in Figure 10.

- Ifa group status message is received, the group color code overrides the status color
code. Thus, we recommend color coding either the status codes or the group calls,
but not both.

- By default, emergency messages are color-coded red and accompanied by an audible
alarm.

REFERENCE: For more information, see the C-Soft Technical Manual (LIT000082000). This
document is available for download at www.Telex.com/Downloads/.
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7.0 Console Operation

The C-Soft console is configured in the C-Soft Designer application, shown in Figure 11.
C-Soft’s Console Operation is conducted from the C-Soft Runtime application, shown in Figure
12.

Save console design file from C-Soft Designer, open the file from C-Soft Runtime, and ensure
basic communications are available.

C:VCSoff\5 tone app note A.veg - C-Soft Designer

File Edit Insert “iew Help
| 4 B 72 SO =et )

Reserved for Console Status Bar - Do Not Put Buttons in the Grey

BN {FREQ1S

FIGURE 11. Console Design in C-Soft Designer

7.1 Placing Calls from the C-Soft Console

When the Call List button is selected, the title bar displays a no line is selected message.
Click the Selcall line’s Select button, the title bar indicates that a line is selected, and call
buttons are made available. Select a recipient from the call list. Click the Set Status button to
load an appropriate status message. The Status List window appears. Select a status and
click Done to close the Status List window. Clicking an appropriate call button sends the
composite five-tone message.

22
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Having received a valid five-tone string, be it a complex status message or a simple Selcall
ID, the recipients squelch is lifted, and the monitor audio path opened. Use the per line PTT
button to continue a voice call, if required.

The duration that the squelch is lifted, the window of opportunity to continue a voice call, is
defined within individual radio resources, not the Telex solution.

In the console example shown in Figure 12, dispatcher 5 and 6 are managing three (3) five-
tone networks, on a single radio channel, with a single radio/IP-223 line

Date Time Freg Statue User D Caling D
141872008 165853 ch Off Duty Radio E1 Diep Gp —_—
144872008 16:56:40 chd Status 55 Radio E1 Ditp Gp NexuslP DISPATCH PRODUCTS
141672008 16:54:45 cha it Duty Radio A7 Disp Gp
141612008 165432 ch Vaice Call Radio A7 Disp Gp
14/872008 18.5407 cha Stetus 55 Radio A7 Disp Gp
14} 872008 185232 cha Steius 34 Radio E1 DISPATCH S
14/872008 185113 cha Voice Call Racdio 12 DISPATCH
144872008 155042 cht 57 Racio K2 Disp Gp
14/ 872008 164833 chi Resolved Raclio K5 Phone
14/ 672008 164529 ch1 Voice Cal Raclo K5 Disp Gp OnHook
141872008 164210 chi Priorty Call Back Radlo K5 DISPATCH S i
14/8/2008 164837 cht Volcs Cal Readlo K5 Disp Gp g
14/ 6/2008 154504 chA
141872008 154541 Chet Disp Gp
ey
14872008 16:45:04 Ch Priority Call Back Radio A4 DISPATCH S
141802008 184341 che On Duty Radio E1 Disp G
145872008 184247 Cha Yoice Call Radio AS DISPATCH S
144872008 184243 cna Voice Call Radio AS DISPATCH v
Stalus Woice Call ([SetStatus |
—— [ —
Ind Call GpCal [ swear -
{lm S'»:fAu\uJ
D Type Allas - History
{SN ‘LF“?J UserID Racio E1 v
- s 3
e | ]
Radio AS 125
Radio Ad 124
Radio A3 123
Radio A2 122
Radio A1 121 Selcall-1
i 08, Selected
141
154
134
124 ~
Fiter No Fiter v
Status Veice Cal [(SetStatus |
ndcal | [ Gocal | [ swca | [ most | [ evacuse I
Int Stet Auto | Emesgency I
— —J

Done:

FIGURE 12. C-Soft Console with History List and Call List

7.2 The Radio Network

Dispatchers can monitor all voice, status, broadcast or individual calls, but generally choose
not to.

7.2.1 Individual and Group Calls

Members of each group can make individual calls, group calls, and send status
messages to other group members. They cannot communicate with other groups,
without dispatcher intervention. Generally, group members make group voice calls,
within the group.
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7.2.2

7.2.3

7.2.4

7.2.5

Status Messages

Dispatchers are alerted when a radio user requires attention by a status message
(e.g., a call-back status message) to the console. Similarity, dispatchers can request a
user to call in, using a status message, or they can initiate a voice call (individual or
group). Dispatchers can also request a status message on an individual basis, using
an automated response mechanism configured within the radios. See call-6 in Figure
7.

Evacuation Status Messages

Dispatchers can activate an evacuate status message to any, or all groups. Evacuation
messages can also be activated within a group by any group member. That message
being received by the console and other members of that group. Any radio user can
activate an emergency message which is then received by the console and all other
radio users regardless of group.

Receiving Emergency Messages

On receipt of an emergency, the console terminal gives an audible and visual alarm.
The emergency is logged in the Call History window and in the Active Emergency
window which automatically pops up. The audible alarm is silenced when the
emergency is acknowledged by a dispatcher by clicking the ACK button within the
Active Emergency window. The acknowledgment is logged in the Call History and
the Emergency History windows.

Resolving Emergency Messages

When the dispatcher resolves the emergency by clicking the resolve button within
the Active Emergency window, resolution is logged in the Call History and the
Emergency History windows. Clicking the resolve button could activate a five-tone
status message to inform users that the incident is over. In our example, this feature
is not used, because a voice broadcast is preferred.

24
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8.0 Radio Configuration

In our example, the radios used by members of group E are Kenwood 3180 UHF handsets.
Configuration attributes of these radios is used to further develop our explanation of Telex
dispatch incorporating five-tone Selcall and message signaling. Only the configuration pages
relevant to our explanation and specific radio model is discussed.

The example radio’s unit ID is 131. See Figure 13. The unit ID is held within digits 3, 4, and 5 of
any code block.

[¥] KPG-92D [ TK-3180[Portable]:E UHF : 400-470 MHz ] [ Data File : StoneAppNote kpg92d.dat ] [ Source File ... [2|[5][X]
File Model Edit Program Tools Setup View Window Help

Ded & =E ?
]/Zone Information [ Zane - 1 Channel -1 ]

[ System Parameter - [ Sys 1]
{v] Optional Features
Common Page 1 | Common Page2 |G 3 convertional | vos-1 |
- Battery My ID
2
Battery Saver | Medium My ID Digits ==
Battery Warning | While Transmitting MyiD| 131

W Battery Status [ Powvver-on My ID Edit

~PTTID
PTT ID Type |DTHF Com Port Priority | From PC to Transcelver
Beginning of Transmit [—
End of Transmit l—

COM port Number Function Baud Rate
COM port 0 o 2 3600
COM port 1
COM port 2

FIGURE 13. Radio Application Optional Features—Common Page 3

Selectable Selcall digits are also held in positions 3, 4, and 5 of a code block, while selectable
status digits are in positions 4 and 5. See Figure 14. The unit expects to receive five (5) digits per

block.
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92D [ TK-3180[Poriable]:E UHF : 400-470 MHz ] [ Daia File : 5ioneAppNoie kpg?2d.dat ] [ Source File ... E|E
File Model Edit Program Tools Setup View Window Help

Dl & =E ?
¥,/ Zone Information [ Zone - 1 Channel - 1 ]
[*] Encode/Decode

Encods f Decade |

[*] Optional Features

[*] System Parameter - [Sys1]

General }mlp‘n Iaﬁﬁ@:l
S-tone Standard

Tone Period [ms]

Receive Gap Periad [ms] | 80

Monitor Function | S-tone

Group Tone | A

Repesat Tone |E

Monitar Key Action | Both

Digit Entry Method | Replace

Scan Configuration | QTDAT
Decode Single Tone Frequency [Hz] | 2500
Decode Single Tone Duration [ms] | 5000

ZVEI Digital Standard [0

- [Blx]
BEX
lstfsys1 <]

1234567¢6

Selectable Selcall Digts [ [ W WM
Selectable Status Digts [ [ T W [ [T
Selectable ReceiveDigts | | I T T T[T
Automatic Close T T T
Recelve Group Digts W W W W W [T

[~ Selectable Group Tone
I Copy from Default TXRX Address
™ Selcall Digit Display

Auto Reset
Auto Reset Timer [s] |5 _l::'

W Lco

¥ LED

V' Alert Tone
¥ Monitor

FIGURE 14. Radio Application System Parameters—General Page

File Model Edit Program Tools Setup Wiew ‘Window Help

Ded & 8 7

nerel | Decode TPTT " omers |

Encode Pause Time [s] | off

~Pressing PTT

b

Encode Code | TX CODE2

Monitar | Open
W Encode Off when Monitor opens

Cycle |1

Interval [s]

[45[313

Special Sefiings | None

Releasing PTT

Encode Code | None
[ Encode Off when Monior opens

Spectal Settings [ 1107

List |Sys 1 vl

Close bep |

FIGURE 15. Radio Application System Parameters—PTT Page
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When the unit PTT button is pressed, TX code-2 is transmitted prior to the mic opening for a
voice call. See Figure 15. The contents of TX code-2 directs the voice call to an individual or a
group, as loaded by the user before making the call.

[¥] KPG-92D [ TK-31B0[Poriable]:F UHF : 400-470 MHz ] [ Data File : StoneAppNote kpg92d.dat ] [ Source File ... [2 |[5)[]
File Model Edit Program Tools Setup View Window Help
Dl & =m:E: 7
[*] Encode/Decode
(Encone | acade]
Delay 1 [ms] | 400 i'-' Transpond Delsy [ms] m v Sidetone
Delay 2[ms] [100 = Transpond Wait Time [ms] | 800 - ¥ Scan End on Transmit
Delay 3 [ms] | 100 j First Digit Length [ms] | 100 __I::i
End Delay [ms] I@ Delay 2 Tone W
Frame 1 Frame 2 Frame 3
Delay 3 Tone | Off _|::i
Encode Code ] Transponc ] First Digit Extendecl | A]
Frame 1 I Frame 2 I Frame 3 I Decode Code | Frame 1 | Frame 2 Frame 3 | GPS J
1 | D1KEK 02MMHK 03000 Disable Yes e
2 |D1KKK 02MMK 03089 Disable Yes — e
3 Disable Yes S
4 Disable Yes el =
L Disable Yes = =
] Disable Yes —— =
7 [01QQ0 02MMH 03000 Disable Yes = =
8 Disahle Yes
L I Disable | Yes ety | i S
10 (91919 02HHMK 91313 Disable Yes — - |~
Close ‘ Heln J

FIGURE 16. Radio Application—Encode Page

The TX code-2 is formatted 01KKKP02MMMP03089, see Figure 16. In compliance with the
C-Soft/IP-223 format, TX code-2 block-1 starts with two (2) fixed digits (01), followed by three
variables which hold the recipients ID. The recipients ID is loaded by the radio operator prior to
making the call. Generally, this is the group ID, of the group the radio belongs to. Block-2 has two
(2) fixed digits (02), followed by the radio’s own ID. Block-3 contains all fixed digits. The
preamble for a general status message is 030. The final digits (89) designate the status as a voice
call. Such calls are logged by the C-Soft as voice calls.

TX code-1 is sent by pressing whichever button is defined as send status. The recipient ID (KKK)
and the status (UU) are both loaded by the operator prior to sending the call.

TX code-10 is the emergency message, sent by pressing the emergency button, and requires no
further explanation at this point.
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TX code-7 is sent in response to a particular receive code. Here QQQ is loaded with the ID of the
originator of that code. MMM is the ID of the radio unit and SS represents whatever status the
radio is currently set to.

[¥] KPG-92D) [ TK-3180[Portable]:E UHF : 400-470 MHz ] [ Data File : StaneAppNote kpg92d.dat ] [ Source File : ... [2 ][]
Fle Model Edt Program Tools Setup View Window Help

DEd & =B ?

{*] Encode/ecade

Message Display Type | Afternate Stack
Next Decodle Wait Time [ms] | 1600 _13: Gueue Type |GQueue 1
W Clear to Transpond [V Message Memory

¥ IDMessage Stack with Time Stamp

Decade Configurstion
Decode Cocdle | Alert Tone |
Frame 1 \ Frame 2 \ Frame 3 I Individual | Group | Monitor \ LED { Transpond
1 | O1HMH 02000 03085 1 2 Open Blink None
2 | o1 02000 04040 Disable Disable Disable Disable TXCODE7 |
3 191919 02000 91955 3 3 Open Bilink Nane
a | 3 3 Open Blink Nere =
5 4 4 Open Bink | hone
6 | 1 2 Open Blirk Mone
= 1 2 Open Bink Nore
8 1 2 Open Blirk | None
More
-~

14-Aug-08 15:59:23

FIGURE 17. Radio Application—Decode Page

The decode structures, shown in Figure 17, indicate the unit accepts calls headed with a tone
string structured as in decode 1. Two (2) digits, (01), followed by its own three (3) digit ID. Then
two (2) fixed digits (02) followed by the callers ID (QQQ), and finally three (3) fixed digits (030)
followed by two (2) status digits (SS).

Exceptions to this are emergency, decode 3, and the status query, decode 2. On receipt of the
status block 04040, the radio transponds TX code-7. On receipt of 91919021119191SS the radio
activates an emergency and do whatever it has been programmed to do.
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9.0 Dispatch in Action

Example calls are discussed in order to further explore the Selcall code structure and dispatch
console features. The characteristics of a particular radio handset and actions of the user are
necessary to provide context.

9.1

9.2

9.3

Status Messaging

The user of radio 131 sets the recipient’s ID to that of the dispatch group, then sets the radio
status to 56. User 131 clicks the send status button configured for the. The radio transmits
the tone string code 0180AP02131P03056.

NOTE: The group code is 80A.

The IP-223 accepts the tone string as a valid group call. Audio is routed to the consoles
accompanied by the status message. The consoles translate the 1D blocks and status block.
From the User ID List, the console translates 131 to Radio E1. From the Group ID List, see
Figure 8, it translates 805 as Disp Gp, and from the Status ID List Figure 10, it translates 56
as Status 56. The console displays the message in the Call History window, with date, time,
frequency/channel information, and an appropriate color highlight. Se the Call History
window line 2 shown in Figure 12.

Voice Calls

The user of radio 125—alias Radio K5—sets the recipients ID to that of the dispatch group,
PTT, and after the tone string (01E80AP02125P03089) has cleared, makes a voice call to the
dispatchers. The call is accepted by ANI call format-3, as a group call, so the

IP-223 routes the message to both dispatch consoles. At the consoles the call is logged in the
Call History window, and then 131's audio can be heard. A dispatcher uses the line PTT to
reply, and a short conversation ensues. See the call logged at Figure 12, Per Line Call
History window line 10.

An individual voice call would follow the same pattern, but the recipients ID would be set to
that of an individual user or dispatcher—805 for dispatcher 5. If the consoles are not set to
display all calls, see Figure 5, then the call would only be logged in the recipient
dispatcher’s Call History window. Figure 12, Call History window line 7, shows a call made
from Radio K2—ID 152—to Dispatcher 5.

Status Messaging

Before beginning a task, user 131 sets the status field of the radio unit to status 34, which
has relevance to the work groups in our example. Dispatch 5 wants to know the status of
user 131. The dispatcher opens the Call List and selects Radio E1—alias 131. The
dispatcher then clicks the Int Stat Auto button, which results in the transmission of the code
string 01E31P02805P04040. Code string 01E31P02805P04040 is accepted by 131's decode
2.Then, 131 responds by sending TX code 7.

The code string sent as TX code 7 is 01805P02131P03034. This code string is accepted by
the IP-223 ANI call format-2, as an individual call, and the message is routed to Dispatch
5—ID 805. A status message is logged in dispatch-5's Call History window indicating that
Radio E1 is currently at status 34, see line 6 in the Call History window, see Figure 12.
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10.0 Emergency Management

User 131 activates an emergency by pressing and holding, the emergency button on the
radio unit. The handset sends out the tone string 91919P02131P91919. All radios, in all
groups receive and decode the tone string as an emergency message. The radios respond in

accordance with their programming, possibly with visual and/or audible alarms.

The 1P-223 accepts the tone string as an emergency message, in compliance with ANI call

format 1. The IP-223 routes the message to all consoles, packetized accordingly. At the

consoles, Active Emergency windows pop up. The emergency is logged in the Call History
window and the Active Emergency window, see Figure 18. The console gives audible and

visible alarms.

Time Freq Stalus User O

151872008 1001:2¢ cha Voica Cal o K1
15872008 100505 cha Status 34 Radio Ef
151872008 35647 chel voice Cal R0 K5

IR
151872008 957,06 cna voice Cal Radio E1
151872008 95538 ch Stetus 55 Rado K3
151872008 5517 cn Yoice Cal Rado 13
151872008 55457 cha Yoice Cal Rado K3
151872008 5341 chi on Duty Radio Ef
15182008 35255 cha On Duty Rado A5

Statuz Voice Cal (SetStne |

[ maca ] [ ooca | [ swoca | [ sces J

| sttt

| savetorie

Date Time. Channel Freq UserD
| 15/az008 | 400230 | Sekalt | chi | RedoEi |

[ ax (oo |

| ooz ot EMERGENCY T

Selcall-1
Selected
i Radia E1

InPTT

FIGURE 18. Active Emergency Window
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A dispatcher accepts the emergency by clicking an ACK button in the Active Emergency
window. Acknowledgment is logged in the Call History window, and the audible alarm is
silenced on all consoles. When the incident is under control a dispatcher selects the
emergency event in the Active Emergency window, and clicks the Resolved button. Visual
alarms cease, on all consoles, and the resolution is logged in the Call History window. See
Figure 19.

NOTE:

« The Call History window line 4, shows the emergency activated at 10:02:30 was
acknowledged at 10:04:11.

« The time is given in HH:MM:SS format, while the Call History window currently
shows the date in DD/MM/YYYY format. The date format can be changed to
MM/DD/YYYY format within the Global Call Parameters window, see Figure 21.

C-5oft Console
Date Time Freg Status User ID Calling ID
15/8/2008 10:07:00 Ch1 Resolved Radio E1
15/ 872008 10:06:54 Ch4 Status 56 Radio E1 Disp Gp
15/ 872008 10:06:.00 Ch-1 Yoice Call Radio E1 Disp Gp
15/ 872008 10:04:11 Ch-1 Radio E1
15/ 812008 | RedoEt | |
15/ 872008 10:01:24 Ch-1 Yoice Call Radio K1 Disp Gp
154 872008 10:00:03 Ch Status 34 Radio £1 DISPATCHS
15/ 872008 955 47 Ch-1 Woice Call Radio K5 DISPATCH 5
Coessm D et 0 Setusds | Redo RS
15/ 872008 57 06 Ch Woice Call Radio £1 Disp Gp
15/ 82008 5538 Ch4 Status 56 Radio K3 Disp Gp iv
Stalus Voice Cal Set Status |
Ind Call Gp Call Sup Call B Cast Evacuate
Save to File Done
Date Time Channgl Frag User ID
ACK Done
Resolve Successful

FIGURE 19. Call History Window
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A log of all emergency events such as emergency, acknowledgment, and resolution, are
permanently held in the Emergency History window Figure 20.

Emergency History

Date Time Channel Freq Uszer ID

15/8/2008  10:0411 Selcall-1 Ch-1

I-1

14/8/2008  16:48:04 Selcall-1 Ch-1 Radio K35

| Ch1 | RadioKs

Done

FIGURE 20. Emergency History Window

The Call History windows, are allocated per line. The Active Emergency and Emergency
History windows are applied globally, reporting all lines. Thus, they feature the C-Soft line

(channel) that the emergency is received on as well as the frequency which is the associated
radio's channel setting at the time of the report.
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The title bars of windows such as Call History, Active Emergency, and Emergency History,
the labels for buttons, as well as log parameters, row size and column headings, are defined

within the Global Call Parameters window (Figure-21). Any text and language, supported
by the Windows platform, can be used to format variable titles, labels and headers.

Global Call Parameters @
‘Window Titles Call Options
Active Emergency: lAclive Emergency Callto-Console Color: | Example Change Color
Emergency History: |Emelgen[:y History
: : (== = DateFormat: | DD/MMAYYY v |
Per Line Call History: lF‘el Line Call History
Call List |Da“ List .5]3 Per Line Call History Window Lines EE Per Line Call History Font Size
M | Call List: anual Call List N | la | ; 5
poles AL | anuisl Call Lis 50 Emergency Call History Window Lines iE Emergency Call History Font Size
Status List |5la{us List ; . .
- ?8 Lctive Emergency Font Size
Global Call History: | Global Call History —
|8 Call List Font Size
IB Status List Font Size
Bulton Labels Column Headings and Static Text Labels
ACK: ALK | Digta: [a Date: [Date
Resolved: Resolved ‘ DigitB: |B Time: .Time
Do Done ‘ DigtC: |C Channel: | Channel
Set Status: Set Status ‘ DigtD: |D Freq: |Freq
Clear; Clear ‘ DigtE: |E Status: Status
Cancel Cancel | pigtk [F UsetlD:  |UserlD
Backspace: Back ‘ Calling ID: | Calling 1D
Play: ‘ Status |D: Status 1D
Skop: ‘ Alias. | Alias
1D Type: _\D Type
Fillers: | Filters
NoFiters: | No Filter
NoStatus:  [No Statug

FIGURE 21. Global Call Parameters Window

REFERENCE: Refer to the C-Soft user manual for a detailed explanation of the Global Call
Parameters window, and all the other features covered in this document.

NOTE: The example cited in this application note is completely fictional. Similarity to any

working networks implementation, past or present, is coincidental.
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