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SX-50™ DPABX INSTALLATION AND MAINTENANCE COURSE CHART

INTRODUCTION

Weicome to the SX-50™ |Installation and Maintenance Course. This course is a “self study”
format based on reading assignments with video presentations and written exercises.

You will track your progress through the course using the course chart located in this document.

You should schedule 40 hours of your time to compiete this course.

CERTIFICATION

If you are an authorized Mitel Dealer and in need of certification, you will
be required to register for the final examination (see the “How do |
register?” form).

ABOUT THE COURSE CHART

On the following pages you will find the course chart. The course chart shows you the sequence
in which you should watch the videos and complete the written exercises. Check the items off as
you complete them:.

When you have completed all the self study activities in the course chart and are confident that
you can find the required information and perform the required tasks, you should then be ready
to install your first Mitet SX-50™ DPABX system.

Good Luck!
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The course chart shows the sequence in which the course should be taken As you complete an
activity, check it off.

ACTIVITY CHECK-OFF
View the video segment "SX-50™ Course Introduction”
Complete Documentation Written Exercise

View the video segment "Static Control”

View the video segment "Hardware Overview”

Complete Hardware Written Exercise

Complete Hardware Lab Project

View the video segment "Hardware Installation”
Complete Installation Written Exercise

Complete Grounding Information Written Exercise
Complete Installation Lab Project

View the video segment "Basic Cabling”

Complete Cabling & Cross Connections Written Exercise
Complete Cabling & Cross Connections Lab Project
View the video segment "Default Data”

Complete Default Data Written Exercise
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View the video segment "Loading Default Data”

Complete Default Data Lab Project

View the video segment "Maintenance Commands”
Complete Maintenance and Troubleshooting Written Exercise
Compiete Maintenance and Troubleshooting Lab Project |
View the video segment "Single Line Features”

Complete Single Line Features Written Exercise

Complete Single Line Features Lab Project

View the video segment "Superset 4 Prestige Plus Perfornce”
Complete Superset 4 Written Exercise

Complete Superset 4 Lab Project

View the video segment "Basic Console Operation”

Complete Attendant Console Written Exeicise

Complete Attendant Console Lab Project

View the video segment "Introduction to CDE”

Complete Customer Data Entry Written Exercise

View the video segment "Customer Data Entry”

Complete Customer Data Entry Lab Project

[¥3]
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View the video segment "System Options & Feature Access Codes”
Complete System Options Written Exercise
Complete System Options Lab Project

Complete Feature Access Codes Written Exercise
Complete Feature Access Codes Lab Project

View the video segment "Extension Programming”
Complete Extension Programming Written Exercise
Complete Extension Programming Lab Project
View the video segment "Class of Service”
Complete Class of Service Written Exercise
Complete Class of Service Lab Project

View the video segment "Block Programming”
Complete Block Programming Written Exercise
Complete Block Programming Lab Project

View the video segment "Ring Group”

Complete Ring Group Written Exercise

Compiete Ring Group Lab Project

View the video segment "Hunt Group Programming”

Complete Hunt Group Written Exercise
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Complete Hunt Group Lab Project

View the video segment "Introduction to Trunks”
Complete Introduction to Trunks Written Exercise
View the video segment "Trunk Groups”

Complete Trunk Group Programming Written Exercise
Complete Trunk Group Programming Lab Project
View the video segment "Trunks”

Complete Trunk Programming Written Exercise
Complete Trunk Programming Lab Project

Complete TAFAS Written Exercise

Complete TAFAS Lab Project

View the video segment "DISA"

Complete DISA Trunk Programming Writien Exercise
Complete DISA Trunk Programming Lab Project
View the video segment "E&M Trunks”

Complete E&M Trunk Written Exercise

Complete E&M Trunk Lab Project

View the video segment "DiD Trunk”

Complete DID Trunk Written Exercise

A
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Complete DID Trunk Lab Project

View the video segment "SUPERSET Programming”
Complete SUPERSET Programming Written Exercise
Complete SUPERSET Programming Lab Project

View the video segment "Introduction to ARS"
Complete Introduction to ARS Written Exercise

View the video segment “ARS North American Number Plan and Carriers” _
View the video segment "ARS Example”

Complete ARS Example Written Exercise

Complete Miscellaneous Programming Written Exercise
Complete Miscellaneous Lab Project

View the video segment "Maintenance Commands II"
Complete Maintenance Functions Lab Project (I

View the video segment "RMATS Operation”

Complete RMATS Written Exercise

Complete RMATS Lab Project

View the video segment "SMDR Operation”

Complete SMDR Written Exercise

Complete SMDR Lab Project
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Complete Data Dump/Load Written Exercise
Complete Data Dump/Load Lab Project

View the video segment "SX-50™ Applications”
Complete Small Business Application Lab Project
Complete Health Care Application Lab Project
Complete Hotel Application Lab Project

View the video segment "Programming Scenario”

View the video segment "Course Summary”






DIRECT ALL REGISTRATION/SCHEDULE INQUIRIES TO
MITEL TRAINING, KANATA ONTARIO, CANADA
(613) 592-2122 EXT. 4037

HOW DO I REGISTER ?

CUSTOMERS PAYING BY CHEQUE:

1) Complete a Mitel Registration Form

2) Fax a copy of the completed form and cheque to:
(613) 592-4784
Attention: Holly Ross/Debbie Devlin

3) Mail the completed form and cheque to:
Mitel Corporation
350 Legget Drive, Box 130889
Kanata, Ontario
K2K 1X3

Please write your Mitel Account # and the word “Training”
on the back of your cheque.

CUSTOMERS PAYING WITH A PURCHASE ORDER:

Fax the completed registration form and purchase order to:
(613)-592-4784
Attention: Holly Ross/Debbie Devlin

Purchase orders are conditional on Mitel Credit Department Approval.

CUSTOMERS PAYING WITH CREDIT CARD:

U.S. Customers may use Visa or Mastercard
Complete credit card portion of registration form and
fax to (613)592-4784
Attention: Holly Ross/Debbie Devlin






REGISTRATION FORM FOR SX-30 CERTIFICATION

ATTENTION: EDUCATIONAL SERVICES REGISTRAR
FAX# 613-592-4784

Certification Cost:  $200.00 (Per Student Certification)

STUDENT’S COMPANY NAME

STUDENT’ § BIRTHDATE MONTH DAY (FOR TECHNICIAN NUMBER VERIFICATION)

COMPANY ADDRESS

STREET

cIry

STATE/PROVINCE ZIP/POSTAL CODE

TELEPHONE NUMBER FAX NUMBER

STUDENT NAME

SUPERVISOR/ CONTACT NAME

CHECK #/P.O. #
(REMEMBER TO FAX COPY OF PAYMENT WITH REGISTRATION)
COURSE REQUIRED
DATE & LOCATION
CHECK T0 BE MAILED TO:
Mitel Corp.
350 Legget Dr.
Kanata, Ontario
K2K 1X3

Attn: Training Registrar

PLEASE WRITE YOUR MITEL ACCOUNT # AND THE WORD “TRAINING” ON THE BACK OF YOUR
CHEQUE (CHECK).

_VISA __MASTERCARD
CARD NUMBER:
CREDIT CARD EXPIRY DATE: AMOUNT
CARDHOLDERS NAME:

CARDHOLDERS SIGNATURE:







SSSSSSSSSSSSSS




EDUCATIONAL SERVICES
MITEL CORPORATION
KANATA, ONTARIO

& ™ gx-2000, SX-20008G, SX-200,
$X-50, SUPERSET 3, SUPERSET 4,
and SUPERSET 7, SUPERSET 3DN
and SUPERSET 4DN are trademarks
of Mitel Corporation.

® Copyright 1989, 1990, 1991 of
Mitel Corporation

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopy, recording, or any information storage
and retrieval system, without permission in writing from Mitel Corporation.

Due to the dynamic nature of the product design, the information contained in this document is
subject to change without notice. Mitel Corporation, its affiliates and/or subsidiaries assume no
responsibility for errors and/or omissions contained in this document.









S$X-50™ DPABX: SELF STUDY GUIDE CONTENTS

CONTENTS
SELF STUDY GUIDE SECTION
Documentation .............. ... ..t iiitiiniiiin, 1
Hardware . .. .... ... ... . i i i e e e e e, 2
Hardware Lab Project . ... ......... it 3
Grounding Information .................... . .t 4
Installation . ........... ... . ... . i e e 5
Cabling And Cross Connections ... ........... ...t iununnnun. 6
Default Data ............. ... . ... . ..ttt it ennnnanns 7
Maintenance And Troubleshooting ....................¢ccou.... 8
Single Line Features . ... ........... .ttt eianeenas g
SUPERSET Features . ............... .. .cciuiiiiiinnnnnanenn 10
DNIC Sets . ... ... e e e e 11
Attendant Console ... .......... ... .. . .. ... ittt 12
Attendant Console Lab Project . ............ e 13
Customer Data Entry Introduction ... .. ...............0c¢couo.... 14
CDE Introduction Lab Project . ............... .. 0. iirnrn, 15
System Options —Command 100 .. .. ............ ............. 16
Feature Access Codes - Command 110 ... ..................... 17
Extension Programming - Commands 301-310 .................. 18
Class Of Service - Commands 121-129 .. ...................... 19
Block Programming . . . ... ... ... . ittt e e 20
Ring Group Programming - Command 381 ...................... 21

P231.4_CH_RDS Page i



SX-50™ DPABX: SELF STUDY GUIDE CONTENTS

CONTENTS
Hunt Group Programming - Commands 361-366 ................. 22
Introduction TO TIUNKS . . .. .. .. ittt inaenesarornnnnn 23
Trunk Groups - Commands 151-156 .......................... 24
An Explanation Of Trunk Group Forms . . . . ............. .. onnn 25
Trunk Programming - Commands 501-580 . . .. .................. 26
An Explanation Of Trunk Forms . ................ .oy 27
Overflow & TAFAS . . ... ... ittt tanta e aanns 28
DISA TrUNKS . ..o v vt i i inee et i sansianae e saeesnannas 29
EBM TIUNKS . .ot ii i iainese s e annnasoanaasaaannnnscnennns 30
(o] [ B0 T 31 - 31
SUPERSET™ Programming - Command 401-80 .................. 32
Introduction to ARS .. .. ...... ..ot iitisrrnnraasraonnnnss 33
Miscellaneous Programming .. ... ...... ... it veracesnanrnnrys 34
Maintenance Functions Lab Project-Partll .................... as
RMATS ... ittt ittt iat s mass st tsnenannanssaansnasos 36
SMDR ... ..t it e e e s s s e e 37
DataDump/load ...... ... iiae ittt 3s
Applications . .. ... ... i e 39
SX-50 HIStOrY . ... ... .. 0t eiieuiraneneenrsosnensannsorannnss 40
TIPS INfO . . .. ittt et et et e s 41

Page ii P231.4_CH_ROS



S$X-50™ DPABX: DOCUMENTATION

S$X-50™ DPABX: DOCUMENTATION




$X-50™ DPABX: DOCUMENTATION

INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to the SX-50™
DPABX Documentation.
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THE MITEL TECHNICAL PRACTICES - PART |

The MITEL documentation department publishes a single voilume of information called
the SX-50™ DPABX Technical Practice. This will be your prime source of information
throughout the course and as you work with the SX-50™ DPABX in the field.
® Locate the SX-50™ DPABX Technical Practice from your course package.
¢ Locate the CONTROL SHEET (a Table of Contents) located at the
beginning of the Practice volume. It is located just after the notices for
Canadian and U.S. customers.
The CONTROL SHEET is a table of contents for the Practice volume.
The Practice volume is separated into SECTIONS using biue pages.
¢ Scan through the volume and locate a blue page.
¢ Note the new section begins with a titie page.
On the control sheet each section has a unique Section Number, Title, and Issue
Number. The issue number is the number of versions of the document that have been

published.

¢ What is the title and issue of Section Number 9104-091-105-NA?

® Locate the Features Description section in the Technical Practices.
¢ Locate the CONTENTS page of the Features Desciption section.
¢ Note the Section Number appears in the top left corner of the left page.
® Note the Title appears in the top right corner of the right page.
Each section starts with a Contents page. Subjects are listed alphabetically.

® Which page contains information on Automatic Diagnostics?

At the end of the contents is a List of Tables and a List of lllustrations.

® Locate these two lists.
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ANSWERS

e Features Description, Issue 4

e Page 41

SP_DOC.1_HO_RO5
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ASSIGNMENT #1 - INTRODUCTION TO THE SX~-50™ DPABX
TECHNICAL PRACTICES

1. Name the location where the contents of a volume are listed.

2 What is the purpose of the blue pages?

3. If you were in the middle of a section, how could you find the title of that
section?

4. What is the purpose CONTROL SHEET?

5. What is the purpose CONTENTS SHEET at the beginning of each section?
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ANSWERS
1. In the Control Sheet of the Practice.
2. The blue pages separate the sections.
3. By looking at the top of the page, each section identifies itself by Title and Part
Number.
4. The CONTROL SHEET the contents of the volume.
5. The CONTENT SHEET lists the information of the section.
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THE MITEL TECHNICAL PRACTICES - PART Il

Each section of the practices describes a specific portion of the SX-50™ DPABX. In
Part il of the exercise, key sections are reviewed.

Features Description

® Locate the Features Description section.
The Features Description section lists all the features a telephone, SUPERSET™ , and
Attendant Console may perform. Each feature is listed alphabetically in the Contents
page and throughout the document.

¢ Locate information on CAMP-ON in the Features Description section.

Each feature that is listed has 4 sub-headings; Description, Conditions, Programming,
and Operation.

The Description explains the feature.
Conditions lists situations where the feature may operate differently or not at all.

Programming informs technical staff on the areas that must be programmed to make
the feature available.

Operation informs the end user on how to invoke the feature from the appiicable
station.

Shipping, Recieving, and Installation Information
¢ Locate the Shipping, Receiving, and Installation section

Like the title implies, this section contains the procedures and information necessary
to install the SX-50™ DPABX hardware.

¢ Locate the Contents page for this section
The contents of this section are sequenced in the order the job is performed. The
Shipping and Receiving infromation is listed first followed by Installation Requirements,
installation Procedures, and Cabling and Cross Connections.

¢ Locate Shipping and Receiving Information.
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This information lists the pieces 10 be expected.
® locate Installation Requirements.

Location, environment, and grounding conditions are listed here.
e Locate Installation Procedures

The Installation Procedures contains installation charts used to install the SX-50™
DPABX hardware.

e Locate the Unpacking and Inspection of Equipment table.

Each table contains a step—by-step procedure. Figures are referenced where applicable.
e Locate Cabling and Cross Connections.

This portion begins with overview information. The actual wiring for the system is

listed in the TIP and RING ASSIGNMENTS Table. Figures of wiring requirements such as
Power Fail Transfer and E&M Trunks are also included.

Customer Data Entry
e Locate the Customer Data Entry section

The Customer Data Entry section lists all the procedures and programming forms for
editing the SX~-50™ DPABX database.

e Locate System Initialization and Data Entry Information

The first 9 pages of this section detail loading the default database and methods of
editing the database.

e Locate System Options Programming

System Options Programming is one of several parts of the database. A written record
of the default database is listed here.

¢ Note: The rest of the Customer Data Entry section contains a written
record of the default database.

$P_DOGC.1_HO_RDS
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Troubleshooting and General Maintenance Information

® Locate the Troubleshooting Procedures and General Maintenance
Information section.

This section has information on how the system indicates a fault and the necesssary
troubleshooting procedures.

Engineering Information
® Locate the Engineering Information section.

Engineering Information has very detailed explanations of system and card operation.
® Locate the System Parameters table

This table indicates maximum/minimum parameters of system attributes.
® Locate the Station Loop Length tables.

These tables indicate the maximum distance a device may be located from the
SX-50™ DPABX.

SP_DOC.1_HD_RO0S Page 1-7



$X-50™ DPABX: DOCUMENTATION

ASSIGNMENT # 2 - LOCATING INFORMATION

This assignment requires you to locate information with the Technical Practices. Here
are some hints;

e Always start with the Control Sheet located at the beginning of the
volume.

e When you have located the section, use the Contents Sheet of the
section to locate the specific information.

e If you have access to tabs, use these to separate the sections,

1. Where is information found on the Automatic Callback feature?

2. According to the Technical Practice, what happens if a user has the Data Line
Security feature? '

3. According to the Instaliation Chart, what size should the screws be when
mounting the backplane?

4. What table lists the wiring for telephones?

5. When loading default data, which switch on the control card is switched to closed
then back to open?

6. Which section details information on Self Diagnostic Tests?
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ANSWERS
1. The Features Description Section
2. No tones (beeps) are heard during a camp on. See Features Description section.
3. According to the Shipping, Receiving and Installation section, table 5-3 states 1
1/4 inch #14 or #16.
4. Table 6-1 in the Shipping, Receiving and Installation section lists the wiring for
telephones.
5. Information on default data is located in table 2-1 of the Customer Data

Programming section. It states switch 1 must be set to closed then back to open.

6. Self Diagnostic Tests information is located in the Troubleshooting Procedures
and General Maintenance information section.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to the SX-50™
DPABX Hardware.
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THE SX-50™ DPABX HARDWARE

the SX-50™ DPABX is comprised of components that house the hardware and the
actual circuit cards. A detailed description of the hardware is contained in the General
Description section of the Practice.

® Read the General Description section up to and including Software
Overview. Answer the questions below.

Note: Some of the information in this section is very detailed. Concentrate on 2
objectives;

1) What is the purpose of the card?
2} What variants of a particular card are available?

ASSIGNMENT # 1 — HARDWARE OVERVIEW

1. Where do cables enter the SX-50™ DPABX cabinet?
2. How many peripheral cards fit into the card frame?
3. Name 2 locations where fuses may be found on the Power Supply.
4, How does the Control Card fit into the Card Frame?
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10.

11.

12.

13.

Page 2-2

Explain how power is distributed from the Power Supply to the Peripheral Cards.

Name the 6 types of Peripheral Cards.

Which card has the DTMF receivers?

Which card has the Night Bell output?

Which card has the R$-232-C interface?

Which card has the Digital Signal Processors?

Which card has the Attendant Console connector?

Which types of telephones may be connected to an ONS Line Card?

What are the two configurations of ONS Line Cards?
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14.

18.

16.

17.

18.

19.

20.

21.

22,

Which hardware feature of the OPS line card makes it suitable for connection to
telephones outside the building?

Which types of telephones may be connected to an OPS Line Card?

What are the two configurations of OPS Line Cards?

Which types of telephones may be connected to a COV Line Card?

How many devices may connect to a COV Line card?

Which types of telephones may be connected to a COV Line Card?

How many devices may connect to a DNIC Line card?

What are the two configurations of LS5/GS Trunk Cards?

How many Power Fail Transfer Circuits are there on either trunk card?
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23.

24,

25.

26.

27.

28,

29.

30.

31.

Page 2-4

How is a trunk made Loop Start or Ground Start?

What are the two configurations of DID Trunk Cards?

How many modules fit on to a single Universal Card?

Name the modules that will fit on to the Universal Card.

Which function does the Generic module perform?

What is the battery on the Generic Module used for?

How many Attendant Consoles can be connected?

Where does the Attendant Console connect to the SX-50™ DPABX?

What is the maximum number ONS lines on the SX-50"™ DPABX?
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32. What is the maximum number OPS lines on the $X-50™ DPABX?

33. What is the maximum number COV lines on the SX-50™ DPABX?

34, What is the maximum number of combined lines on the SX-50™ DPABX?

35, What is the maximum number of LS/GS trunks on the SX-50™ DPABX?

36. What is the maximum number of E&M trunks on the SX-50™ DPABX?

37. What is the maximum number of DID trunks on the SX-50™ DPABX?

38, What is the maximum number of combined trunks on the SX-50™ DPABX?

39. List the minimum number of cards required to satisfy the following requirements;
43 DTMF telephones, 12 SUPERSET telephones, 6 LS/GS trunks, 4 E&M Trunks,
Music on Hold.
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arrows.

40. Label the
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41. Explain the purpose of the following chips on the control card. Use information in
the General Description and Engineering Sections.

DTMF Receivers

Digital Signal Processors

DX Matrix
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42. Other sections in the Technical Practices also offer information on the circuit
cards. To make this information easier to find in the future make these notes in

your practices for the following cross references.
e General Description — Make a note in this section that Circuit Card
Operation information is in the Engineering Section and LED indictators

are described in the Troubleshooting section.

®» Make complimentary cross reference notes in the Engineering and
Troubleshooting section.
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10.

11.

12.

13.

14.

ANSWERS

Cables enter the cabinet at the bottom of the system through a cut-away in the
cover.

The system can accomodate 10 peripheral cards.

Fuses are found at the front and the side of the power supply.

The control card slides into the card frame and connects to the power supply.

Power is distributed to the peripheral cards by way of the Control Card.

ONS Line Card, COV Line Card, Universal Card, LS/GS Trunk Card, DID Card, OPS
Line card.

The control card has the DTMF Receivers

The control card has the Night Bell Output

The control card has the RS-232-C interface (printer port)

The control card has the Digital Signal Processors

The control card has the Attendant Conscle Connector.

DTMF or Rotary dial telephones connect to the ONS Line Card.

8 circuit and 16 circuit

The OPS Line Card contains line protection circuitry making it suitable for
connection to telephones outside the building.
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15. DTMF or Rotary dial telephones connect to the OPS Line Card.

16. 4 circuit and 8 circuit

17. SUPERSET 3 or SUPERSET 4 teiephones connect to the COV Line card.

18. The COV Line card has 8 circuits.

19. The SUPERSET 410 & 420 sets connect to the DNIC Line card.

20. The DNIC Line card has 8 circuits.

21. The LS/GS Trunk Card is either 4 circuit or 8 circuit.

22. Both configurations of the trunk card have 2 power fail transfer circuits each.
23. A trunk is made ground start or loop start through programming - there are no
switches.

24. The DID card is either 4 circuit or 8 circuit.

25. Up to 4 modules may fit on a Universal Card.

26. E&M Trunk Module, RMATS Module, MUSIC-ON-HOLD/Pager Moduie.

27. The Generic Module stores the memory which contains the operating software and
customer database.

28. The battery retains the customer database memory in the event of a power failure.

29. 1 console may be connected
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30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

The console connects to the jack on the controi card

Physically the system can support 160 ONS lines.

The maximum number of OPS lines is 80.

The maximum number of COV lines is 64.

Physically the system can 160 lines. However, for guaranteed stable system
performance and an acceptable grade of service, the recommended maximum is
112 lines made up from a maximum 128 single lines, a maximum 64 SUPERSET™
lines, and a maximum 80 OPS lines.

The maximum number of LS/GS circuits is 80.

The maximum number of E&M circuits is 36; limited by the maximum number of
Universal cards (9) and module positions (4 per Universal card).

The maximum number of DID circuits is 16.

Physically the system can 80 trunks. However, for guaranteed stable system
performance and an acceptable grade of service, the recommended maximum is 32
trunks made up from a maximum 32 LS/GS trunks, a maximum 32 E&M trunks, and
a maximum 16 DID trunks.

3 ONS Line Cards, 2 COV cards, 1 LS/GS Trunk Card, 2 Universal Cards if a Control
card is installed, 1 Universal Card if a Control Card 2 {MCC2) is installed.
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RESET SWITCH

40.
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MNOTE: Dus to space limitations, the
grounding bracket is not shown.
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$X-50™ DPABX: HARDWARE LAB PROJECT

INSTRUCTIONS:

Complete the following lab project if you have access to an SX-50™ DPABX.

USE THE STATIC STRAP AT ALL TIMES WHEN HANDLING CIRCUIT CARDS!



SX-50™ DPABX: HARDWARE LAB PROJECT

ASSIGNMENT # 1 - HARDWARE IDENTIFICATION

Identify and check-off the following components.
Cover

Lock___

Upper Vent____

Lower Vent

Sticker showing slots, etc

Cut-away for cables

Backplate

4 Screw holes for wall mounting
Upper Horizontal Frame Guide
Lower Horizontal Frame Guide
Energy Dumping Ground bar___
Support for Power Supply_

Cable Guides {for tie wraps)

Card Frame

10 Peripheral Card Slots__

Control Card Slot___

Card Frame Latch (slides into Backplate)

Upper and Lower grounding braid.
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Page 3-2

Mounting holes for Power Supply
Mounting holes for Generic Module

Insulating sheet for slots 1 & 10

Connections for ground wires (see Grounding figure in Shipping, Receiving, and

Installation section)

Power Supply

Signal Ground Connector
Chassis Ground

Ground Lug____

On/Off Switch_____

AC Power Supply input_____
input Fuse

Output Fuses____

4 Mounting Holes_____

Control Card Connector

Note: Fuse ratings are listed in the Troubleshooting section. Power Supply
information is documented in the Engineering section. Make cross reference notes
in these sections. Also note that Voltage Test Points are on the Control Card.

Control Card

USE A STATIC STRAP!

Card Extractor

Edge Connector to Power Supply

10 Card Connectors for Peripheral Cards
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Voltage Test Points

AC Night Bell connections

Reset Switch

4 Status Switches_

RS-232-C Connector___

Generic Module Connector

Ground Wire for Generic Module (not on alt systems)
Attendant Console Connector

7 Segment Display___

MOH/Pager connections on an MCC2

5 DTMF Receivers 8870 chips

Digital Signal Processor 7720 chip_____

DX Matrix 8980 chips

ONS Line Card

Upper and Lower Card Extractors
Cable Connector

Screw hole to attach cable

Tie Wrap connector to secure cable
Red LED indicators____

Green LED indicators

What are these LEDs used for? - See Troubleshooting

Edge Connector for Control Card
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Is this a 8 circuit or 16 circuit ONS Card? How can you tell?

COV Line Card and DNIC Line Card
Upper and Lower Card Extractors
Cable Connector

Screw hole to attach cable

Tie Wrap connector to secure cable
Red LED indicators______

Green LED indicators

Edge Connector for Control Card

OPS Line Card

Upper and Lower Card Extractors
Cable Connector

Screw hole to attach cable

Tie Wrap connector to secure cable
Red LED indicators___

Green LED indicators

Is this a 4 circuit or 8 circuit OPS Card? How can you tell?

LS/GS Trunk Card
Upper and Lower Card Extractors
Cable Connector

Screw hole to attach cable
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Tie Wrap connector to secure cable
Red LED indicators
Green LED indicators

What are these LEDs used for? -~ See Troubleshooting

Power Fail Transfer Relays
Edge Connector for Control Card

Is this a 4 circuit or 8 circuit LS/GS Trunk Card? How can you tell?

DID Trunk Card

Upper and Lower Card Extractors
Cable Connector

Screw hole to attach cable

Tie Wrap connector to secure cable
Red LED indicators____

Green LED indicators

What are these LEDs used for? - See Troubleshooting

Edge Connector for Control Card

Is this a 4 circuit or 8 circuit DID Trunk Card? How can you tell?

Universal Card

Upper and Lower Card Extractors

Cable Connector
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Screw hole to attach cable

Tie Wrap connector to secure cable
Red LED indicators

Green LED indicators

Edge Connector for Control Card
Connections for 4 modules

Identify any modules installed by reading the labels attached.

Generic Module

4 Mounting holes

Connector for Contro! Card

Lithium Battery — DO NOT REMOVE OR PROGRAMMED MEMORY WILL BE LOST!______

Ground Lug for Control Card Ground wire (not on all Generic Modules)

Attendant Console
Handset Connector

Console to Control Card connector

Dial Pad
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S$X-50™ DPABX: GROUNDING INFORMATION

INSTRUCTIONS:

This information on grounding is not contained in the Technical Practices.

e Read this Grounding Information document.

‘

e Copy key notes into your Technical Practices.

e Attach a photocopy to your Troubleshooting section.



SX-50™ DPABX: GROUNDING INFORMATION

GROUNDING INFORMATION
1.0 THE IMPORTANCE OF SYSTEM GROUNDING
Mite! recommends that a ground independent of the Electrical Facility be connected to
all PBX's. The purpose of this ground is to prevent lethal voltage potentials on the PBX
that enter on faulted tip/ring cabling, even if the PBX is disconnected from the power

source. A large diameter cable is used to carry potentially large fault currents.

It is extremely important that this independent ground does in fact provide a low
resistance ground path.

2.0 GROUNDING PROBLEMS

A low resistance ground is also desirable from an operational point of view. To prevent
operational problems, the independent ground should be the best possible ground.

Grounding problems disrupt the operation of PABX's in three different ways.

1) The teiephone network uses DC signals to supervise the state of telephone circuits.
These signals are interpreted by comparing them to known voltage reference points,
either ground potential, or a voltage referenced to ground. These signals may not be
properly interpreted if a DC ground differential exists between the PABX and the CO.

® Ground start trunks will not seize when the ring lead is grounded

® The Central Office does not release trunks when the PABX remaoves its
termination

2) tow frequency AC ground differentials can disrupt the operation of logic circuits,
causing incorrect operation, or system failures.

3) AC ground differentials at Radio Frequency can cause audio interfence, and less
often, disrupt logic circuits.

3.0 GROUNDING THEORY
Ground Potential is defined as the AVERAGE potential of the Earth’s surface.

Any ground reference point can be considered as connected to Ground Potential
through a resistance.
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Four factors determine the resistive component:

e suitability of the method of connection to the ground point

e make-up of the soil where ground is connected

e area of soil contact

® moisture content of the soil
The DC potential of the ground reference point will be determined by the value of the
resistive component, and the amount of ground current conducted by the ground

point.

A "good” ground (suitable as a safety ground} will have a very low value resistance to
ground potential.

A DC ground reference suitable to a PABX will have a voltage potential nearly equal to
the ground reference of the serving CO.

A good DC ground will also be suitable for low frequency AC. (Low frequency AC is
not affected by the inductance of the cable connected to the ground point.)

If an electrical system is installed following normal North American rules, the ground
reference point will usually be a “good” quality ground. This grounding point is
connected to the frame of the PABX's.

Mitel Standard Practices specify the addition of an independent ground because:

® a ground return path must be provided for the safety of users and
maintenance people should the AC supply be disconnected for any reason

e even a “good” ground can be unsuitable to the PABX due to the
accumulated ground current generated by all of the devices connected to
the electrical system

The independent ground connected to the PBX will divide the ground current

conducted by the AC facility ground, reducing the voltage potential compared to
ground potential.
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The independent ground, if properly selected, will serve three purposes:

& offer a high current capacity safety ground

e bring the ground reference of the PABX closer to ground potential, and
reduce the ground differential to the connected CO

¢ reduce or remove low frequency AC ground potentials

4.0 DETERMINING GROUND SUITABILITY

In North America, Central Offices have elaborate ground systems that keep their
ground reference close to ground potential. This test assumes that the Central Office
is using an ideal ground.

A suitable ground is accomplished when the current conducted from the ring lead to
ground is equal to double the loop current.

4.1 Procedure to Determine Ground Suitability

1. Disconnect the PABX from the independent ground.

2. Disconnect a Loop start or ground start trunk from the PABX.

3. Measure the Loop Current —— (I Loop).

METER SETTING:

Milliamperes: D.C.

Range: 200 Milliamperes.

Connect the Ampmeter between T & R. If testing a Ground Start trunk, apply a
ground momentarily to the ring (R) side to start the dial tone. Allow sufficient
time for the current to stablize.

Record the 1 Loop.

4. Measure the Ring to ioccal Ground Current {I R ~ G)

SP_GROUND.1_HO_ROS

METER SETTING: Same as Loop Current Test
Connect the Ampmeter between Ring (R} and Local Ground (G). Be sure to
remove local ground from the equipment ground stud. Allow sufficient time for

the current to stabilize. If no current is measured, the Ground is unacceptable.

Record the | R - G.
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5. Divide the Local Ground current by the Loop current. An ideal ground, one that has
the exact ground potential of the Central Office ground, will give a result of exactly 2.0

An acceptable ground will give a result that ranges from 1.85 to 2.15.

—————— = 1.85 to 2.15

4.2 INTERPRETING AN UNACCEPTABLE RESULT

Assuming a low resistance connection to your ground point, an unacceptable result
will be caused by one of two factors (both impossibie to measure from a customer
site):

e a “good” quality ground (suitable as a safety ground) is conducting a significant
amount of DC ground current from other devices (or is located very close to a
ground point conducting a large amount of ground current) causing a DC ground
differential

e the ground point selected offers a high resistance path to ground potential,
MAKING THIS GROUND CONNECTION UNSUITABLE AS A SAFETY GROUND, as well
as operationally unsuitable.

TAKE NO CHANCES WITH SAFETY. FIND A SUITABLE GROUND POINT.

NOTE: Ground reiated operational problems may still occur with a ground that
passes- this test. If you suspect ground related problems, try to find an alternate
ground point that also passes this test.

5.0 FINDING AN ACCEPTABLE GROUND POINT

A connection to the cold water system where it enters a building (street side of the
water meter) will usually give an acceptable ground. The water pipes must be metailic
(iron or copper), and must be buried in the ground to establish ground potential.

A connection to the cold water system must establish solid metal to metal contact ——
all paint and corrosion must be scraped away from the ground point, and the ground
wire must be securely clamped to the bare metal. The water in the pipes is not a part
of the grounding system.

You can connect to cold water pipes on the buiiding side of the water meter if you
provide a metailic path around the water meter.
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ASSIGNMENT #1 - GROUNDING

1. Name 3 ways in which poor grounding can cause problems to a PBX.
2. Should the difference in potential between CO ground and PBX ground he great or
small? Why?
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ANSWERS

1. Poor grounds cause;
1) The telephone network uses DC signals to supervise the state of telephone circuits.
These signals are interpreted by comparing them to known voltage reference points,
either ground potential, or a voltage referenced to ground. These signals may not be
properly interpreted if a DC ground differential exists between the PABX and the CO.

2) Low frequency AC ground differentials can disrupt the operation of logic circuits,
causing incorrect operation, or system failures.

3) AC ground differentials at Radio Frequency can cause audio interfence, and less

often, disrupt logic circuits.

2, The CO and PABX shouid have identical ground potential for reliable operation.
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SX-50™ DPABX: INSTALLATION

INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to the installation
of the $X-50™ DPABX.



SX-50™ DPABX: INSTALLATION

SX-50™ DPABX INSATALLATION

A detailed step-by-step procedure for installing the SX-50™ DPABX is located in the
Shipping, Receiving, and Installation section.

® Read this section up to and including Installation Requirements.

ASSIGNMENT #1 - Preparation for Installation

1. When should circuit cards be removed from their static bags?

2. How should circuit cards be handled?

¢ READ THE WARNING ABOUT THE LITHIUM BATTERY

3. How should lithium batteries be disposed?

4, What is the acceptable environmental temperature range for operation of the
$X-50™ DPABX.

5. How much space is required for installation and operation of the SX-50™ DPABX.

8. Where must an $X-50™ DPABX NOT be located?
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7. What thickness must the wall/backboard be?
8. What are the power requirements for the SX-50™ DPABX?
9. How should it be wired and fused?

10. Where should warning tags be placed?

11. Where is the Chassis ground located on the SX-50™ DPABX?

12. Why should all sources of external grounds connect to a single ground point?

¢ Continue reading up to and including the Card and Module Installation
table.
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ASSIGNMENT #2 - Installation Procedures

1. How many installation charts are there?

2 Name 2 conditions where MITEL reserves the right to void a warranty.
3. What is the first piece of hardware to be mounted?

4. Name 3 points that secure the Card Frame into pilace.

5. How is the Power Supply secured to the Card Frame?

® Review the System Grounding Procedues table

6. What size should the ground wire be?
7. What is the difference between an AC Ground and a DPABX Chassis Ground? {See
Appendix B)
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8. What is the maximum acceptable voltage between the AC ground and the chassis
ground?
9. Why shouid the voltage be as low as possible?

10. What is the maximum acceptable resistance between the AC ground and the
chassis ground?

11. Why should the resistance be as low as possible?

12 Why is the voltage measured before the resistance?

e Study the System Grounding figure.

13. What size wire is used for connection from the Energy Dumping Ground Bar to the
Chassis Ground lug?

14, How is the ground connection verified?
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15. Why must the system be grounded before a technician handles the circuit cards?

M
- NOTE -

STEP 2 iN THE CARD AND MODULE INSTALLATION TABLE IS INCORRECT.
DO NOT REMOVE CARDS FROM THEIR ANTISTATIC BAGS UNTIL THEY ARE
READY TO BE INSTALLED. MAKE A NOTE IN YOUR PRACTICE TO CORRECT
THiS.

16. What does the Control Card plug in to?

17. What card does the Generic Moduie connect to?

- NOTE -
Make a note in the Generic Module installation step: NOT ALL CONTROL

CARDS HAVE A GROUND WIRE FOR THE GENERIC MODULE.

18. When a Universal Card is installed how can you tell which type of module is in
each position?

19, Where is Module Position 1 on the Universal Card?
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20. How are peripheral cards connected to the EDG bar?

e Locate the CONTROL CARD STATUS SWITCHES Table.

- NOTE -

Beside Switch 4 write - IF THIS IS CLOSED (T WILL STOP THE PRINTER

Page 5-6 SP_INSTALL.1_HO_RDS



SX-50™ DPABX: [INSTALLATION

ASSIGNMENT #1 ANSWERS

1. Cards shouid only be removed from their static bags when they are required to be
installed.

2. Circuit cards should be held by their edges to reduce the chance of static damage.

3. Lithium batteries should be disposed according to locally approved procedures for

hazardous waste. DO NOT THROW THE BATTERY OUT IN THE REGULAR TRASH.

4, 0-40C, 32-104F

5. Space required is 1.5m hieght, 103 ¢m width, inciuding 40 cm on the right side to
allow the control card to slide in.

6. Do not install the SX-50 near a sprinkler, a copier or in the area of exhaust from
machines.
7. The thickness of the backboard must be at least 3/4 inch (plywood preferred).

8. The SX-50 requires regular service: 115 VAC, 60 Hz, 5A.

9. The system should be the only device connected on the line and should be
separately fused.

10. “DO NOT DISCONNECT” warning tags should be placed at the wall jack and the
circuit breaker.

11. The Chassis Ground is located on the power supply.

12. Minimizes ground loops and related grounding faults.
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10.

11.

12

13.

14.
Page 5-8

ASSIGNMENT #2 ANSWERS

There are 8 installation charts.

MITEL reserves the right to void a warranty if warranty seals are broken or if the
MITEL equipment has been modified.

The first piece of hardware to be mounted is the backplate.

The card frame is secure by the Top Card Frame Guide, Bottom Card Frame Guide,
and the Card Frame Latch.

The power supply is secured with the push-in fasteners.

The ground wire should be 6 AWG.

AC Ground comes with electrical supply and is used for safety purposes. Chassis
ground is customer supplied and is used to provide a clean, noiseless ground for
the PABX.

1 VAC

The two grounds should be at the same potential for reliable operation.

5 ohms.

The two grounds should have no resistance between them for reliable operation.

The voltage is measured first to prevent accidental damage to the meter.

12 AWG

By a continuity test.

SP_INSTALL.1_HO_R05



SX-50™ DPABX: INSTALLATION

15.

16.

17.

18.

19.

20.

So the static strap will work.

The Control Card plugs into the power supply

The Generic Module plugs into the Control Card.

The Universal Card must be labelled on the outside to identify the modules.

Position 1 is at the top of the Universal Card.

Peripheral cards contain a metal probe that connects to the EDG bar when the
card is installed.

HANDS-ON EXERCISE:

SP_INSTALL.1_HO_ROS

Review the Shipping, Receiving, and Installation section.

If you have access to an idle system, install it following the instructions
in this section.

If you have access to a system that is currently installed follow the
instructions and verify that the system was installed correctly.

IN BOTH CASES INSURE THE SYSTEM IS GROUNDED ACCORDING TO THE
SPECIFICATIONS LISTED.
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S$X~-50™ DPABX: CABLING AND CROSS CONNECTIONS

INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to the SX-50™
DPABX Cabling and Cross Connections.



S$X-50™ DPABX: CABLING AND CROSS CONNECTIONS

SX-50™ DPABX CABLING OVERVIEW

Cabling and Cross Connection information is located in the Shipping, Receiving, and
Installation section.

Each peripheral card has an amphenol connector dedicated to the circuits on that card.
® Locate the Tip and Ring Assignment table in this section.

This chart is used for all types peripheral cards.

ONS Line Card Connections

Recall that the ONS Line card is used for connecting singie line telephones (DTMF or
Rotary Dial). These telephones only require 2 connections — Tip and Ring - to function.

The leftmost column lists the pins while the next column lists the colour pairs. This is
the standard 25 pair cable.

® Locate the ONS line column

1. What is the colour of the the first Tip/Ring pair?

To find the answer locate Tip 1 & Ring 1 in the ONS Column and iook immediately to
the left under the Pair Colour chart.
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2. Why are there only 16 Tip/Ring pairs listed?

If this was an 8 circuit ONS Line Card then only the first 8 Tip/Ring pairs would be
used.

COV Line Card & DNIC Line Card Connections
Recall that only SUPERSET 3™ and SUPERSET 4™ telephones interface to the COV Line
Card. Similarily, only the SUPERSET 410 & 420 telephones connect to the DNIC Line

Card. Like single line telephones, SUPERSET sets only require 2 connections, Tip and
Ring, to function.

e Locate the COV/DNIC Line Column

3 Why are only 8 Tip/Ring pairs listed under the COV/DNIC Line column.
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4. What is the difference in pin numbers and pair colours between the first 8
COV/DNIC and ONS connections?

LS/GS Trunk Connections

Like telephones, trunks connect to the SX-50™ DPABX via a Tip Ring pair. Polarity is
extremely important for correct operation of the trunk circuit.

® Locate the LS/GS Trunk column.
Each trunk circuit is equipped with the ability to monitor Meter Pulses. These will be
explained later in the Trunk Programming module. Briefly, metering is a very rare
option used for signalling from the CO.
Towards the bottom of the chart are some different types of connections used for
Power Fail Transfer (PFT). if power is lost the power fail transfer relays will

automatically connect selected telephones directly to trunks. There will be more on
Power Fail Transfer connections in this exercise.

DID and OPS lines

Although these cards perform different functions the Tip/Ring pair connections are
identical.

Note: DID and OPS lines do not use the MM / M metering leads or the power fail
transfer connections.

Universal Card Connections

Recall that the Universal Card has 4 module positions. There are 3 types of moduies
and they will function in any module position.

® Locate the Universal Card Lead Designation column

® Note the column is separated into 3 divisions: Module Position, MOH
Pager and E&M
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The RMATS module integrates directly to the system and does not require any wired
connections.

MOH/Pager Module Connections
e Read about Music on Hold in the Features Description section
Although the system only accomodates 1 MOH/Pager modaule, it could be stuffed in

any of the 4 positions.

- NOTE -
If an Main Control Card 2 {(MCC2) is installed, the MOH/Pager circuit on
the control card will override the function of an installed MOH/Pager

module. Therefore, you MUST connect the MOH and Paging circuits to the
connector locatted on the MCC2.

e Study the Music/Paging Connections figure in the Shipping, Receiving,
and installation section

5. What would be the Music In connections if the module was located in position 3?
6. What would be the Pager Output connections if the module was located in
position 3?
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7. What would be the Pager Control connections if the module was in position 3?

E&M Module Connections
The E&M Trunk is a private line between 2 PBXs. These trunks are discussed in a

separate E&M trunk section. As there may be many E&M trunks on a system they may
be stuffed into any or all of the 4 available modules on Universal Cards.

Attendant Console Connections

The SX-50™ DPABX supports one console which connects directly to a jack on the
Control Card.

® Locate the Remote Attendant Console Cable Installation figure.
Although a cable is inciuded for the console it may not be long enocugh to reach a

console located some distance away. This diagram shows the console being wired via
an MDF.

8. How many pairs are there in the Console Cable?
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Night Bell Connections

The most common type of Night Bell behaves exactly like the ringer in a telephone. A
simplified version of a night bell connection is shown befow.

CONTROL CARD

”° A CROSS CONNECT FIELD
1 O
B
- .
NIGHT
BELL
C
L= ®-
L3
RINGING AVAVAVY o
CIRCUIT e
EXT0310EORD
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Circuit action is as follows.
By tracing the circuit path we can see that this is a series circuit.

The ringing signal is transmitted from the Ringing Circuit through connection D on the
control card. Connection D is wired directly to connection A.

Between connection A and B there is a relay. This relay closes to allow the ringing
signal to reach the night bell.

The return path from the night bell is connected to ground via connection C.

e Starting at Connect D draw arrows on the diagram tracing the circuit
path.

There are other types of night bells that may be connected.

® Locate the Night Bell Connections figure in the Shipping, Receiving, and
Installation section.

The top diagram is identical to the one just discussed.
The middle diagram is a variation of the top diagram but without a capacitor.
The bottom diagram shows another type of night bell. This night bell doesn’t need a

Ringing Signal as it has its own ringing generator. The beill only has to be switched on
~ via relay contacts — when ringing is required.

Power Fail Transfer Connections

In the event of a power failure selected telephones can be directly connected to
trunks. These telephones will be capable of handling incoming and outgoing calls. As
the telephones will be connected directly to trunks SUPERSETS wili NOT work. Also, if
the trunks are ground start, telephones must be equipped with a ground start button
or ground-start-to-loop-start converter.

¢ Locate the Power Fail Transfer Connections figure

® Mark at the top of the page “Diagram shows normal operation - no
power fail”

There are 2 telephones shown in the diagram. Operation of the upper telephone will be
discussed.

* To simplify the explanation, cover up the lower telephone circuit.
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Recall that the LS/GS Trunk card also contains the Power Fail Transfer relays. The
diagram shows these relays — not the actual trunk circuits.

Normal Operation

Regular telephone connections go from the telephone to a circuit on an ONS line.
However, PFT telephones go through a relay first before connecting to an ONS circuit.

e Trace the path from the telephone through the PFT circuit (solid arrows)
to an unnamed circuit on the ONS line.

PFT
/\ } : - ONS CIRCUIT
/_\ Closed {any circuit, any card)

tn normal operation this telephone connects to an ONS circuit and functions as a
regular extension.

Power Fail Mode

If power is lost, the telephone connects directly to a trunk. Power Fail mode is shown
with the relay in the dotted arrows position.

PFT
/\ ! — ONS CIRCUIT
/__\ Open (any circuit, any card)
Cco
Trunk

in power fail mode the trunk rings in directly to the telephone. To make outgoing caHs
the telephone goes offhook and receives dial tone directly from the Central Office.

The trunk relays work similarily to the telephone relays. Normally, a CO trunk is
connected directly to a LS/GS Trunk circuit.

e Trace the circuit path from the CO trunk (pins 45/20) through the PFT
circuit to a unnamed trunk circuit on the LS/GS card.

Any trunk circuit may be used. In power fail mode (dotted arrows) it can be seen from
the diagram that the LS/GS trunk circuit is disconnected.

The other PFT circuit work in identical fashion.
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9. Label the diagram helow showing the upper telephone going to the first circuit on
the ONS Line Card and the Trunk connected to the first trunk circuit on the LS/GS
trunk card.

L
LS/GS R
TRUNK ONS
GARD LINE
CARD
T 43 ha T
B N\ » a0
S ' ho R
o ¥
10 ;
co R 20 46

47

%’?%0 R 22 T
1
° |
o —Y 49 1
co_ R 2 Bo
SET 2 j 25

NOTE: DOTTED LINES SHOW POWER FAIL TRANSFER MODE

—

KAO314ET1RD
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ANSWERS
1. W-BL/BL-W
2. The largest line card (ONS Card) only has 16 circuits.
3. The COV line card only has 8 circuits
4 No difference. Both the COV and ONS are single pairs.
5. R-BR, BR-R
6. R-S, S-R
7. BK-BL, BL-BK
8. The conscole has 3 pairs.
9. LS/GS trunk connection from pins 46, 21 to leads 1, 26 respectively on the trunk

card, and ONS card connection from trunk card pins 44, 19 to ONS card pins 1, 26
respectively.
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HANDS—ON EXERCISE

The purpose of this exercise is to allow you an opportunity to perform the wiring
associated with the SX-50™ DPABX. Further explanation of these devices will be
contained in other exercises.

& Connect the following devices to an $X-50™ DPABX.
2 Single Lines
Use any available ONS line circuits. If the system is currently operating then
connections can be verified by going offhook and watching the corresponding LED
light.
1 Night Bell
If you do not have a night bell use a regular telephone.

3 SUPERSET Telephones

Use any available COV line circuits. If the system is currently operating then
connection can be verified by going offhook and watching the corresponding LED light.

2 LS/GS Trunks

If you do not have available trunk lines connect the LS/GS Trunk circuit to an ONS Line
circuit.

Music on Hold

Use the EAR connection from a radio, tape recorder, walkperson, etc
1 DID Trunk

Connect to a Rotary Dial telephone.

2 E&M Trunks Back to Back

Connect these according to the 2 Wire Configuration chart. If you have access to
another PBX then use it. If you only have the SX-50™ DPABX then use 2 E&M trunks.

Note: There is separate sections on Trunks which will examine the programming,
installation and operation of the various trunk types.

Power Fail Transfer
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Connect a telephone and trunk to a PFT circuit.
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$X-50™ DPABX: DEFAULT DATA

INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to the Default
Data of the SX-50™ DPABX.
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SX-50™ DPABX DEFAULT DATA

Introduction

The $X-50™ DPABX is equipped with a default database that, when loaded, makes the
system completely functional.

Default Data is stored in EPROM on the Generic Module. It cannot be erased and does
not require any battery to save it.

When the system is turned on it waits for A short time for the technician to give the

signal to load default data. If the technician gives the signal then the contents of the
EPROM are copied into the RAM.

GENERIC MODULE

EPROM
(Default Data)

Battery — RAM CPU on CONTROL CARD

Note the CPU on the Control Card operates according to the programming in the RAM.,
The RAM is also supported by a battery so the contents are saved in the event of a
power failure.

Any modifications to the database are saved in RAM. If a functional system with a
modified database lost power, the battery would save the contents of the RAM. When
the system is powered up again it would offer the opportunity to load default data. If
the technician did load default data, the contents (modifications) of the RAM would be
DESTROYED as the EPROM would overwrite everything.

In the event of power failure the technician does not have to do anything. As long as

no signal is given to load default data the contents of the RAM will be saved and the
system will operate as before the power failure.
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Page 7-2

ASSIGNMENT #1 - Introduction to Default Data

What is purpose of the Default Database.

Typically how often would Defauit Data be loaded on a system?

Where is Default Data permenantly stored?

Where is Default Data loaded if required?
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¢ Read about Default Data in the Features Description section.
® Read about the Generic Module in the General Description section.
Single Lines & SUPERSET™ Telephones

Starting at the first line circuit the extension numbering plan begins with 100.

COv |DNIC ONS ONS

8cct| 8cct 8cct 16cct

The COV lines (connected to SUPERSETS) would number Extensions 100-107 in slot 1.
Siot 2 would have extension numbers 108-115,

Slot 3 is empty and ignored.

The ONS in slot 4 would have extension numbers 116-123.

Siot 5 is ignored.

Slot 6 would have extension numbers 124-139.

All telephones on the system are assigned Class of Service 1. Class of Service is a list
of features that a telephone may or maynot perform. Default data determines that
class of service 1 can perform many but not all features.

Trunks

By default, all incoming trunks ring at the console during the day and the night bell
during the night.
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All the LS/GS trunks are made Loop Start and are gathered into Trunk Group 1.
Trunk Group 1 is given “9” as an access code in default data.

If a user dials "9” the system will automaticatly select an available trunk from trunk
group 1.
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ASSIGNMENT #2

cov

8cct

8cet

DNIC

8cct

8cct

16cct

16cct

1, Write the defauit extension numbers for the cards in the diagram.

Slot 1 -

Slot 2 -

Slot 3 -

Slot 4 -

Slot 5 -

Slot 6 -

Loading Default Data

The procedure to load default data is listed in the Shipping, Receiving, and Installation
section and the Customer Data Entry section.
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The procedure to load default data takes about 1 minute.

¢ Read the System Power-up and Load Default Data table in the Shipping,
Receiving, and Installation section.
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ASSIGNMENT #1 ANSWERS

1. The Default Database is the foundation to which is enhanced to suit the customer.
It makes the system completely functional.

2. Default Data is load once when the system is first installed.

3. Default Data is permenantly stored in EPROM on the Generic Module - it doesn’t
require battery backup.

4, Default Data is loaded into RAM on the Generic Module for use by the CPU on the
Control Card.

ASSIGNMENT #2 ANSWERS

5. SLOT 1 Extension 100 - 107,
SLOT 2 Extension 108 - 115,
SLOT 3 Extension 116 - 123,
SLOT 4 Extension 124 - 131,
SLOT 5 Extension 132 - 147,
SLOT 6 Extension 148 - 163,

HANDS-ON EXERCISE

& Load default data in to your system.

® On paper, determine the default extension numbers for the telephones
and SUPERSETS you have connected.

e Verify the extension numbers are as you determined.
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SX-50™ DPABX: MAINTENANCE AND TROUBLESHOOTING

INSTRUCTIONS:

The following exercise is a seif-teaching assignment introducing you to Maintenance
and Troubleshooting procedures of the SX-50™ DPABX.
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SX-50™ DPABX MAINTENANCE AND TROUBLESHOOTING

Introduction

In the unlikely event that the SX-50™ DPABX should go faulty, the technician has
some good information and options available to quickly find the fault.

The field replacable items are generally the circuit cards. There is very little need to
troubleshoot beyond that point.

Both the Attendant Conscle and the Test Line (a selected SUPERSET 4™ set) are
capable of performing maintenance functions during the troubleshooting process.

Alarm Indicators

If there is a hardware fault it can be quickly identified by the visual indications from
the system.

¢ Read the STATUS AND ALARM INDICATIONS in the Troubleshooting
Procedures and General Maintenance Information section pages 3
through 8.

ASSIGNMENT #1 - STATUS AND ALARM INDICATORS

1. What color is the Circuit Status LED?

2. How many Circuit Status LEDS are there per card?

3. What does it mean if this is a) On b) Off ¢) Rapid Flashing d) Stow Flashing?
a) On
b) Off

¢) Rapid Flashing

d) Slow Flashing
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4.

Page 8-2

What color is the Card Status LED?

How many Card Status LEDS are there per card?

What does it mean if this is a) On b) Off c¢) Flashing ?

a) On

b) Off

c) Slow Flashing

What should the 7 segment display be tlashing to indicate a completely functional
system?

What are the 6 functions of the STATUS key on the Attendant Console?

How does the Attendant know the system has an Alarm?
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Seli-Diagnostics

The system reports an alarm whenever it fails a self-diagnostic routine. Depending on
the severity of the fault, the system may busy out a device or go into Power Fail
Transfer mode.

¢ Read the Self-Diagnostic Tests information pages 9 through 12.
® Locate the Troubieshooting - Alarm Codes Table pages 16 through 18.

This table lists all the possible alarms along with the type of diagnostic test that failed
and a procedure for correcting the problem.

JR— _ -
- NOTE -

Add Alarm Code "50 -- Contact Monitor” to the table. The cause is "A

contact monitor circuit has closed”. The procedure is “Check the contact

monitor circuit contacts.”
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10. Give a reason why Alarm Code 10 is very common just after an SX-50™ DPABX is
installed.

¢ Locate the Troubleshooting Aids information on page 21.

This section lists the commands available to the Attendant Consoie and Test Line for
troubleshooting a fault.

After the basic Maintenance-Related Attendant Functions are listed some more
involved commands are shown. These are called Maintenance Equipment Status

Display Functions. They begin with #9XX.

These #9IXX commands take a “snapshot” of a station, SUPERSET, Trunk, etc to allow
for detailed troubleshooting.

¢ Read the descriptions of the Maintenace-Related Attendant Functions on
page 21 through 23.

Note: Some commands that deal with trunks require a Trunk Equipment Number.
Recall there are a maximum of 8 circuits on a LS/GS Trunk Card. Multiply this by the

number of slots (10) and the total number of trunk positions is 80. The trunk
equipment numbers are from 01-80 as shown in the chart.
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Trunk Equipment Numbers

Slot Number

Circuit

Number 1 2 3 4 5 6 7 8 9 10
01 01 08 17 25 33 41 49 57 65 73
02 02 10 18 26 34 42 50 58 66 74
a3 03 11 19 27 35 43 51 59 67 75
04 04 12 20 28 36 44 52 60 68 76
0% 05 13 21 29 37 45 53 61 69 77
06 06 14 22 30 38 46 54 62 70 78
07 07 15 23 KR 39 47 55 63 71 79
08 08 16 24 32 40 48 56 64 72 80

E&M Trunks use ODD Eguipment Numbers only.
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Page 8-6

The Test Line

Maintenance Commands can be issued from a SUPERSET 4™ set used as a Test Line.
The technician does not have to interupt the attendant.

There is one Test Line per system.
e Read the Description, Conditions, and Operation of the test line on
pages 222 and 223 in the Features Description section. Programming the
test line will be covered later.

The MITEL Repair Tag

In order to insure ypu have prompt service from MITEL repair centers, the repair tag
msut be COMPLETELY filled out.

» Read about the MITEL Repair Tag in Appendix € in the Troubleshooting
Procedures and General Maintenance section.

ASSIGNMENT #2 - Maintenance Codes

What is the code to busy out a trunk in slot 8 circuit 4?

What is the code that allows a technician to read an alarm without deleting it from
the log?

What code would be used to release a latched trunk in slot 5 circuit 2?

What code can be used to access the trunk in slot 7 circuit 8?

Which diagnostic test checks that tones may be sent and retrieved from a line or
trunk?
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6. How does the system ensure that users do not access trunks that fail a diagnostic
routine?

7. Name the 8 types of background diagnostic routines.

8. What piece of hardware should be repiaced if ALARM CODE 26 appears?

9. What piece of hardware should be replaced if ALARM CODE 40 appears?

10. What piece of hardware should be replaced if ALARM CODE 42 appears?

11. How can a technician determine if the incoming trunk is Loop Start or Ground
Start? (Hint: See Appendix B)
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ASSIGNMENT #1 ANSWERS

1. Red
2. There is a circuit status LED for every circuit.
3. ON = in use,

OFF = idle,

Rapid Flashing = rotary dial flashing,
Slow Flashing = busied out.

4. Green
5. One
6. ON = Card recognized and passed background diagnostics,

OFF = Card not recognized (programmed),
Flashing = Fault found on the card.

8. Software Identity,
Engineering Information,
Configuration,
Busy-outs,
Bell Volume and LCD contrast,
LCD Display Test.

9. The ALARM LED lights on the console when there is an alarm.

10. Alarm code 10 is popular because default data automatically places ALL LS/GS
trunks in Trunk Group 1 whether they are connected or not. Unconnected trunks
will fail background diagnostics when accessed via a trunk group access code.
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ASSIGNMENT #2 ANSWERS

1. *41 60

2. *13 OR ALARM KEY

< *20 34

4, *19 56

5. Line/Trunk Diagnostics

6. The system will busyout those trunks
7. Memory Test,

Tone Detector,

Tone Generator,

DX Chip,

Console,

Line/Trunk,

Conferencing,

DTMF Receiver Diagnostic Test Routines.

8. Control Card
g, Console

10. Universal Card

11. Read procedure in Appendix B
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PART | - SX-50™ DPABX MAINTENANCE FUNCTIONS

1. OVERVIEW
Maintenance Functions are used to correct faults on the SX-50™ DPABX. Extensive
information on these commands is located in the Troubleshooting Procedures and

General Maintenance Information section.

e Locate Maintenance-related Attendant Functions in the Troubleshooting
Procedures and General Maintenance Information section

This section lists the maintenace functions that can be performed by the Attendant
Console or Test Line.

ALARMS

If an alarm is raised on the system the [ALARM] Key LED will light until pressed. When
pressed the Console Display will display the alarm.

e Create an Alarm by calling an unconnected trunk (ie keep dialing 9)

e Once the [ALARM] Key LED is lit, identify and store the alarm by
pressing *13.

To find out more information about the alarm locate the Troubleshooting — Alarm
Codes table.

- NOTE -~
Add Alarm Code 50 —- Contact Monitor” to the table. The cause is "A
contact monitor circuit has closed”. The procedure is "Check the contact
monitor circuit contacts.”
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An Attendant can ldentify and Store the alarms in a log. There is a command that will
recall the last 8 entries from the log. The entries are deleted as they are recalled.

¢ Display Alarm and Delete it by pressing *31.

¢ Repeat the procedure until the display reads;

NO ALARMS

The present alarm message and stored alarm entries in the log can be cancelled.
o Cancel All Alarms by pressing *32
Note - This command also cancels any Busy-Quts on the system.

An Attendant can cause the system to send alarm reports to the system printer as
they occur, by pressing “*801“. “*90#” will print any stored alarms.

2. BUSYING CIRCUITS

Suspect circuits may be removed from service by Busying.
e Busy-0Out a Dial Tone Detector by pressing *44

The system asks;

DIAL TONE DETECTOR TO BUSY QUT ?

¢ Enter 1,2,3, or 4
Of course the circuit may be Unbusied.

¢ Unbusy a Dial Tone Detector by pressing *54
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The system asks;

DIAL TONE GENERATOR TO UNBUSY?

® Enter the number of the busied circuit.
The console can display humber of all the busied circuits on the system.
e Busy-Out Tone Detector circuit 4.

¢ Repeatedly press the [STATUS] Key until the following display appears.

BUSY QUTS 00 00 01 00 00  TOTAL 01

DTMF GENERATOR
DTMF RECEIVERS
DIAL TONE DETECTORS —
CONFERENCE CIRCUITS

TRUNKS

e Press *32 to Cancel Busy-Outs.
e Recall the Busy-Out display and ensure the Total Busy-Outs is 0.

As the display indicates DTMF Receivers, DTMF Generators, and Trunks may also be
busied-out. '

¢ Busy-Out and Unbusy the following;
e DTMF Generator
o DTMF Receiver

e One LS/GS Trunk Circuit (Observe flashing circuit LED)
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3. TRUNKS

For troubleshooting suspect trunks, or for selecting a route, a trunk is accessed by its
Equipment Number.

® Access Trunk by Equipment Number by pressing *19 + the Equipment
Number.

Dial tone is received if the trunk is free OR Busied—QOut. Busy tone is received if the
trunk is engaged.

Problems with call supervision or inferior Public Network trunks may cause SX-50™
trunk circuits to stay seized after call termination. Should a trunk remain seized it can

be released from the console.

® Simulate a latched trunk by Accessing a Trunk by Equipment Number
and compieting an external call.

® Trunk Force Release the trunk by pressing *20 and the Trunk Equipment
Number.

Used this command with care as it will disconnect any calls in process.

Other Maintenance~-Related Attendant Functions

The Data Dump/load is used for creating paper or soft copies of the database. Data
Dump/Load is covered in a separate module.

The printer-related options will be covered during the SMDR module.
[STATUS] KEY

Earlier you used the [STATUS] key to determine the number of Busy-outs. However,
this key also performs other status functions.

® Locate Console STATUS key in the Troubleshooting Procedures and General
Maintenance information section

® Use the [STATUS] key to determine the Configuration, Set Volume/Contrast,
and Test the LCD.
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INSTRUCTIONS:

The following exercise is a self~teaching assignment introducing you to some of the
features available to users with single line telephones on the SX~50™ DPABX.
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SX-50™ DPABX SINGLE LINE FEATURES

Introduction

The SX-50™ DPABX has a large number of features available for users with single line
(regular) telephones.

Depending on the application of the telephone some features will be used more often
than others. In this exercise, you will become familiar with the terminology,
documentation, and application of the popular single line features.

Documentation

All features available are documented in the Features Description section. Recall that

features are listed in the Contents page. Also, they appear in alphabetical order
throughout the document.

ASSIGNMENT #1 — INTRODUCTION TO FEATURES

& Locate the Features Description Section
Review the following features:
Automatic Callback___
Call Forwarding
Call Hold (Extensions)
Call Transfer
Camp-on
Clear All Features
Conference
Do Not Disturb
Executive Busy Override
Last Number Redial

Paging Access
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1. Name 6 situations where a telephone with Do Not Disturb will ring.

2. What is the difference between Local and Remote Retrieve for calls on hold?

3 How many peopie can there be in a conference cali?

4. Name the 4 types of Call Forwarding.

5. Which feature would be used if you urgently wanted to speak with someone who

was presently on the telephone?
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6. Which feature signals a person presently on the telephone that another caller is
waiting?
7. Which feature automatically calls to indicate that the previously busy destination

party is now idle?
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1. Calis employing Executive Busy Override
Calls to a Night Answer point
Trunk recalls
Automatic Wake—up calls
Callbacks
Call Hold recalls

2. Local Retrieve from hold retreives a call from the holding station; Remote Retrieve
from hold retreives a call from a station other than the the holding station.

3. Three.

4. a. Call Forward -~ Follow Me (Always)
b. Call Forward —— Busy
¢. Call Forward —— No Answer
d. Call Forward -~ Busy/No Answer

5. Executive Busy Override if available provides immediate connection
6. Camp-on indicates to the called party that another caller (that's you) is waiting.
7. Callback.

HANDS-ON EXERCISE

Try the following features froma single line set:

® Automatic Callback, Call Forwarding, Call Transfer, Camp-on, Conference, Last
Number Redial, Call Pickup, and Retrieve.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to some of the
features available to users with SUPERSET 4™ telephones on the SX~50™ DPABX.
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SX-50™ DPABX SUPERSET 4™ FEATURES

Introduction

The $X-50™ DPABX has a large number of features available for users with SUPERSET
4™ telephones.

Depending on the application of the telephone some features will be used more often

than others. In this exercise, you will become familiar with the terminology,
documentation, and application of the most popular SUPERSET 4™ features.

Documentation
Look through 9174-953-003-NA -- Superset 4 Guide.
All features available are documented in the Features Description Practice section.

e Read the SUPERSET 4™ Telephone Set information.
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Labei the arrows.

1.

7131R3
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Features

Any feature available to a single line telephone is also available to a SUPERSET 4™
telephone. The features examined in this exercise are unique to the SUPERSET 4™
telephone.

Review the following features in the Features Description section.

Auto-Answer

Auto-Hold__

Call Split__

Display____

Handsfree Operation

Headset Operation

Heip Function

Immediate Line Selection

Line Status Display

Messaging - Advisory

Messaging ~ Call Me Back____

Name

Speed Dial__

2. What type of Call Forwarding will not work when the SUPERSET™ set is in Auto
Answer mode.

3. What is dialled to view a speed dial number?
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4, Can Advisory Messages be sent to another telephone? Explain your answer.

5. In Handsfree Mode what feature may be used to momentarily stop transmission
from the SUPERSET™ set?

6. What is the exact key sequence required to enter the name BOB on a SUPERSET
4™ Set? '
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ANSWERS

1.
SWITCHHOOK
LOUDSPEAKER VOLUME CONTROL
SPEAKER
ASSEMBLY RINGER VOLUME CONTROL
Lz LINE IDENTIFICATION CARD
’ ‘ ’%‘;} COVER ASSEMBLY
LINE STATUS
» DISPLAY
HANDSET
@ LINE
. SELECT/SPEED
3 n CALL BUTTONS
BASE
ASSEMBLY
‘hold” BUTTON
KEYPAD
LINE SELECTION/
MAIN DISPLAY REPERTORY
DIAL MODULE
FEATURE
BUTTONS
‘display’
‘select taatures’ BUTTON
BUTTON
RINGER
PITCH CONTROL
(UNDERNEATH BASE ASSEMBLY) ‘spasker on/oft’
BUTTON
‘mic. on/off’
BUTTON
MICROPHONE
7131E2R3
2. Call Forwarding —— No Answer
3. Press the DISPLAY hard key, then the desired Speed Dial key.
4, Yes, but only if that other sataion has a display; this includes the Attendant

Console and other SUPERSET 4™ sets.

SP_SUPER.1_HO_RCS Page 10-5



SX-50™ DPABX: SUPERSET 4™ FEATURES

5. The MIC.ON/OFF key.

6. Press PROGRAM softkey
Press NAME softkey
Press dial key 2 (B)
Press NAME softkey
Press dial key 6 (O)
Press NAME softkey
Press dial key 2 (B)
Press SAVE softkey

HANDS-ON EXERCISE

Try the following features on the SUPERSET™ 4 telephone:

e Program your name on the display, handsfree call/auto answer, call forwarding
programming, camp-on, speed calls, and conference.

Page 10-6 SP_SUPER.1_HO_R05



SX-50™ DPABX: DNIC CARD & PERIPHERALS

SX-50™ DPABX: DNIC CARD & PERIPHERALS




SX-50™ DPABX: DNIC CARD & PERIPHERALS




S$X-50™ DPABX: DNIC CARD & PERIPHERALS

SX-50™ DNIC CARD & PERIPHERALS

The DNIC Card is introduced in the software ioad MS-55. The card allows the SX-50™
to support the new Superset 410™ and 420™ telephones.

DNIC Card Overview

The DNIC card is added to the SX-50™ to provide an interface to the Superset 410™
and 420™ sets. The card has 8 circuits (same as COV) and can handle any mixture of
the new sets. Note the 401 and 430 sets are not supported.

Co Existance with COV

There are no restrictions for installations which use both COV and DNIC cards.
Configuration Restrictions

A maximum of 4 DNIC cards may be installed in slots 1 to 8.

Programming

The DNIC sets are programmed the same as COV Supersets. The programmer must be
aware that the line appearances for the 410 and 420 sets are limited to 6 and 12
respectively.

Set Information

Information about Superset 410 and 420 telephones is available in their associated
user guides. ‘
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INSTRUCTIONS:

The following exercise is a self-teaching assignment introducing you to the Attendant
Console telephones on the SX-50™ DPABX.
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SX-50™ DPABX ATTENDANT CONSOLE

Introduction

The Attendant Console is used as the main incoming answer point for callers coming
into the SX-50™ DPABX. Also, the Attendant Consocle has a number of options
avaiiable to invoke system-wide features or features on a particular telephone.

Documentation

A physical description of the Attendant Console is documented in the General
Information section.

All features available are documented in the Features Description section.
An invaluble book for the actual attendant is the Attendant Conscle Guide.
Physical Overview
& Locate the General Information section.
¢ Read the Attendant Console information.
Features
Attendant Console features are described in the Features Description section. Further
information may be located in the Attendant Conscle User's Guide.
1. Review the following features in the Features Description section.
Attendant—-Switchable COS
Attendant Tone Signalling_____
Automatic Night Service
Automatic Wake-up
Bell Off
Call Block___

Call Hold (Attendant)
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Do Not Disturb

Executive Busy Override (Console)
Fiexible Night Service___
Message Waiting__
Night/Day Switching____
Paging Access

Restrictive Station Control

Overflow
2. How is the volume of the bell adjusted on the console?
3. How many wires connect the console to the SX-50™ DPABX?
4, How far can the console be from the SX-50™ DPABX? (Hint: See the Shipping,

Receiving and Installation section)

5. What happens if the handset is unplugged?

6. What displays the number of calls queued to be answered at the console?
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7. What digit represents the FUNCTION key?

8. How can the attendant determine if the call is internal or external prior to
answering the call?

Room Status

The attendant and the cleaning staff can use the Room Status feature of the SX~50™
DPABX to control the room status of a hotel.

The system sets all the occupied rooms to NOT CLEAN status at midnight. As the maid
cleans the rooms a code is dialled from the room phone which automatically sets the

room status to cilean.

The attendent can view the status of one room or all the rooms on a printout. For
frequent views a monitor may be used.

¢ Read Room Status description of the Features Description section.

9. Can the maid set a room status to vacant?
10. Can the maid set a room status to not clean?
11. When are all occupied rooms changed to not clean?
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12. What command would the maid program to indicate the room has serious damage
and will not be ready for some time?

13. What would the attendant enter to view the status of a single room?

14. If a monitor was connected to the RS-232 connector, how could the attendant
view the status of all rooms?
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10.

11.

12.

13.

ANSWERS

As per instruction.

Adjusted by holding selecting VOLUME ADJUST on the STATUS KEY and repeatedly
pressing the VOL keys up or down.

There are 3 pair of wires that connect the console.

The console may be connected up to 200m from the Control Card.

If the handset is unplugged, the console becomes none-functional and the system
goes into night service.

The CW (Calls Waiting) prompt in the LCD display shows the number of calls in
the queue waiting to be answered.

Dialling a * or 71 is the same as pressing the FUNCTION key.

Incoming internal calls are displayed as DIAL 0. Incoming external calls are
displayed as LDN 1, LDN 2, or LDN 3.

Only the Attendant can set the room status to vacant.

No.

Rooms are set NOT CLEAN by the attendant or automatically by the system at
midnight.

The maid dials 747 4 from a room to show it is out of service.

The attendant would press the FUNCTION or * or 71 or the ROOM STATUS key and
the extension number of the room.
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14. The attendant would press FUNCTION or * or 71 or the ROOM STATUS key then
press the PRINT softkey.
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SX-50™ DIGITAL PABX ATTENDANT CONSOLE LAB PROJECT

INSTRUCTIONS

Perform this self paced exercise at your work station. The Attendant Console User
Guide {9104-953-101-NA), General Information section, and Features Description
section are excelient references.

WHAT YOU'LL NEED

To do the exercise you'll need a functional SX~50™ DPABX, the SX-50™ Practices, 2
telephones, an external line, and an attendant console.
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SX-50™ DPABX ATTENDANT CONSOLE OPERATION

1. INTRODUCTION

The $X-50™ DPABX Attendant Console can perform Maintenance, Data Entry, and Cali
Handling functions. However, this exercise will only concentrate on the Call Handling
functions of the Attendant.

2. GETTING STARTED

There's a few things you have to get sorted out before you actually do any work.

First you'll need a coffee.

Second you'll need to be at a work station armed with the SX-50™ DPABX ATTENDANT
CONSOLE GUIDE.

Third make sure the telephones at your station are clearly marked A, B, C, etc. and
they all have extension numbers.

Of course these requirements have been listed in order of importance.
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3.

FINDING THE DO-DADS

There's a few bits and pieces to the console and you're going to find them.
Locate the following items;
The Handset and where it plugs in.
The Cable that connects the conscle to the DPABX.
The Dial Pad

The Liquid Crystal Display (LCD)

BUT WHAT IF IT RINGS?

If someone is trying to reach the Attendant (that's you) you can either answer the call
or panic.

This portion of the exercise will only deal with answering the call since people panic
well without coaching. Besides, there is no PANIC button.

Let's set up the scenario.

Ext A cali the Console by dialing 0

Answer the incoming call by lifting the Handset and pressing the [ANSWER] key

Notice the console displays the number of the calling party.

EXT 123 TALK

Well now that you've answered the call how do you hang-up? You cant do it by
replacing the Handset. And you can't panic.

Disconnect the call by pressing {RELEASE].
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6. PEOPLE WILL USE YOU

Now ail too often in life people just use you to get where they want to go. And as an
Attendant you'll be continually asked by someone to connect them to another person
far more interesting than yourself.

You shouldn’t take this personally.

Perhaps the best thing you can do is learn how to handle these requests efficiently so
you'll have more time to chat with those people that really do want to talk to you.

Now suppose Extension A calls the console but really wants to talk to Extension B.
Let's see how this is done.

Call the console from Ext A

Answer the call

Dial Ext B from the console and let it ring

The console displays;

EXT 123 RING EXT 321 HELD

Answer the call.

The console displays;

EXT 123 TALK EXT 321 HELD

Now after informing Extension B that yet another person is using you, you can connect
the two parties.

Announce the call to Ext B
Connect the two parties by pressing the [RELEASE] key

The console display will become idle.
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7. A SHORT CUT

Suppose you're really busy or you need a coffee. How can you handle these requests
faster?

Well you don't have to Announce the call.
Ext A call the Console
Console answer the call
Console dial Ext B then press the [RELEASE] key
Ext B answer the call

Confirm the connection between Ext A and Ext B

8. NOBODY HOME

Sometimes when you extend a call without announcing it the line may not be
answered.

In a No Answer situation the call wili recall the console.
Let’'s set up the scenario.
Ext A call the console.
Answer the call.
Extend the call to Ext B but do not answer
After a time the call will be rerouted to the console as well as Ext B.

The console displays;

12:00 JAN 1 BELL Cw1
RECALL

To answer this call press the key directly under the word RECALL.
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You are now reconnected to the original calling party. The console disptays this and
also the fact that it was recalled.

inform the Calling party that there was No Answer
Calling party requests a second attempt

Try a second attempt by simply pressing [RELEASE]
Complete the call

All extensions hang-up.

8. THE BUSY LINE

When you extend a call to a line that is engaged you can inform the calling party of
the situation and then offer a Camp On.

A Camp On will connect the calling party as soon as the line becomes free.
The party trying to be reached is informed of this by a beep.
Let’s try the scenario.
Ext B completes a call to Ext C
Ext A calls the console
Console answers and attempts to extend the call to Ext B
The console display indicates Ext B is busy
At this point the Attendant is connected to the caller and can suggest a Camp On.
The console RELEASEs the call
Ext B hears a beep indicating a Camp On

Ext B hangs up and is called automatically by Ext A
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10. MESSAGES
As an Attendant you will occasionally be asked to take messages. You can inform the
person of a message by sending a "message waiting” indicator. This could appear as a
periodic ring, a flashing lamp, or a MSG display on a SUPERSET 4 telephone.
Let’'s try it out.
Call Ext A from the console
Press the [MESSAGE] key

Press the [RELEASE] key

After a short period the extension will ring in three short bursts. This ringing will
continue until the extension calls the consoie.

Ext A call the console
Console answer

Note the display indicates there is a message waiting

EXT-123 MSG

You can also review all the extensions that have messages or cancel them.
Set messages on extensions A, B, and C.
Press and Hold down the [MESSAGE] key

The console displays;

EXT-NUMBER? TOTAL MSG 3
123 456 789
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Now that the messages are set try removing them.
Press and Hold [MESSAGE]
Dial the Extension Number to be cancelled
Dial 0
Release [MESSAGE]

Confirm the message indicator has been removed by reviewing the console display.

. TWO MORE KEYS

Sometimes you may have to bounce back and forth between the extension and the
held caller. This is done using the [SWAP] key.

Ext A call the console

Console answer the call and call Ext B
Ext B answer

Press the [SWAP] key

Who are you connected to?

Press the [SWAP] key again

Who are you connected to?

Press the {BOTH] key
All parties should be connected.

To remove yourself from the conversation press the [RELEASE] or [CANCEL] key.
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12. MAKE YOURSELF FEEL IMPORTANT

When you can‘t access an extension because it is busy you have the option of barging
into the conversation and having your say anyway.

And why shouldn‘t you? Did those people care that they used you to set up a call?
Likely not.
Let's do it.
Ext A call Ext B
Console attempt to call Ext A
Don't take no for an answer.
Force your way into the conversation by pressing {OVERRIDE]
Actually it's best to save this option for emergencies.

The guy you barge in on could be your boss.

13. REVIEW

Take some time now and try a few of the things you've learned. When you feel
confident continue to the next section.

14. EXTERNAL CALLS

So far you've looked at internal situations. This section will hightight some of the
differences between internal and external call handling.

Page 13-8 $P_CONSOLE.1_LP_ROS



S$X~-50™ DPABX: ATTENDANT CONSOLE LAB PROJECT

15. HOW CAN YOU TELL THE DIFFERENCE?

The best way to see the difference is to set up a scenario. Oh, by the way if the sound
of the bell is driving you crazy you can disable it by pressing the [BELL] key.

Call the console from Ext A - Don’t answer
Call the console from an outside line - Don't answer

The console displays;

BELL Cw2
LDN1 DIAL O

The "LDN” means Listed Directory Number.

If you press the [ANSWER] key then you will be connected to the first caller.
Press the [ANSWER] key
Confirm communication then [CANCEL]

Pressing the [ANSWER] key again will connect you to the next caller.
Press [ANSWER]

The console displays:

TRNK-70 TALK

The "TRNK-70" indicates a connection to an external line through trunk number 70.
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16.

17.

PICK AND CHOOSE

The [ANSWER] key works on a “first come, first served” basis. However, there are
situations where you may give priority to incoming cails.

For instance in the previous situation it is likely that the external call would receive
priority over the internal call as it’s not nice to keep customers waiting.

Let's see how this is done.
Call the console from Ext A - Don’'t answer
Call the console from an outside line - Don't answer

The console displays;

BELL Cw2
LDN1 DIAL ©

Press the key under LDN1

Confirm communication then hang up
Press the key directly under DIAL 0
Confirm Communication the hang up

Keys that have different functions depending on the task are called SOFTKEYS.

GETTING OUT

To call an outside number you must first access a trunk group then dial the number
desired.

Typically you would dial 9 to access a trunk group.
Dial 9

The console displays;

TRNK-42 9
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The display shows you‘ve selected Trunk 42 and that you've dialed 9.
Complete a call to the outside line

Note the complete number is shown on the console

18. LAST NUMBER REDIAL

If the number you attempted to reach is busy or has no answer you can use the Last
Number Redial Feature as a quick recall.

Press # for Last Number Redial

19. SETTING UP A CALL

You can set up a call for somebody too lazy to do it themselves.
Ext A ask the console for the outside fine then hang up
Dial the outside number
Dial Ext A
Press [RELEASE]

That's it. Extension A will now be connected to the ringing outside line.

SP_CONSOLE.1_LP_ROS Page 13-11



SX~50™ DPABX: ATTENDANT CONSOLE LAB PROJECT

20. THE TRAFFIC JAM

There will be occasions when the rate of incoming calls will be faster than you can
process them.

Under these tense conditions you may choose to use the HOLD facility or throw your
arms in the air and scream unfair labor practice.

This section will only deal with the HOLD facility as any preconceived obscenities that
we could offer would fall miserably short of the ones youre likely to conjure and spew
during your rebellion.
So let’'s make a traffic jam.

Ext A, B, and C call the console

Console answer the first call then press [HOLD 1]

Repeat for other calls using [HOLD 2] and [HOLD 3]

With all three calis on hold confirm that the console is free to make or receive other
calls.

After a time a held call will be recalled to the console. For multiple hold conditions
this will also be a “first come, first served” basis.

Alternately you can select a held caller by pressing the associated hold key.

21. ATTENDANT FUNCTIONS

Well you've looked at how to process calls and I'm sure you're an expert. Now you're
going to see all the petty tasks you'll be told to do.

Don‘t worry about memorizing ali the special codes in this section.

As the following tasks are not always used frequently the important thing here is to
realize that the facilities are available.

Use your SX-50™ DPABX ATTENDANT CONSOLE GUIDE as a reference.
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22, IT'S TOO LOUD AND ) CAN'T SEE IT

You can adjust the volume of the bell or the contrast of the LCD to suit you.

Press the [STATUS] key repeatedly until the display reads

BELL VOLUME & LCD CONTRAST CONTROL

While helding the [STATUS] key make your adjustments using the [VOLUME]
and [CONTRAST] keys.

23. ALARMS

If a problem develops on the system the [ALARM] key wiil flash. It will be your job to
view the alarm and report the information to your communications department.

View the alarm by pressing and holding the [ALARM] key

Record all the information

24, BACKGROUND MUSIC

The SX-~-50™ DPABX has the ability to play background music over the paging system.
This feature may be turned ON or OFF from the console.

Turn Background Music ON by pressing [FUNCTION] and dialing 17

MUSIC-ON

Turn Background Music OFF by pressing [FUNCTION] and dialing 18

MUS | C-OFF
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25, MESSAGE REGISTER

The system keeps track of external calls from each extension. This information can be
viewed on the console.

Press and Hold [MES REG]
Dial Ext A

The message register can be cleared by dialling 0 after the extension number has been
dialled.

26. WAKE-UP

Occasionally an extension user may request a Wake-up. The most common use is as a
Wake-up call about 4pm.

Wake~up calls can be set and cancelled at the console.
Press and Hold [WAKE-UP]
Dial Ext A

The console displays;

EXT NUMBER 123 --——-

Enter a time about 2 minutes from now (24 hr Format)
Release [WAKE-UP]

Relax for 120 seconds and wait for Ext A to ring.
Answer Ext A and listen to the Wake-Up tone
Program another Wake-Up for Ext A

Cancel the Wake-up by dialing 9999 instead of the time
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27. SETTING TIME AND DATE

The Time and Date may be set from the console in 12 hr or 24 hr format.
For 12 hr clock;

Press [FUNCTION])

Dial 14

Enter the time in 24 hr format
For 24 hr clock

Press [FUNCTION]

Dial 15

Enter the time in 24 hr format
For the Date

Press [FUNCTION]

Dial 80

Dial day month year

These codes and others are listed under Attendant and Maintenance Functions in the
Features Description section.

& Locate and read the Attendant and Maintenance Functions in the
Features Description section.

28. CONGRATULATIONS !

You've finished all the structured exercises. Now’s your chance to go over the things
you've learned.

You may also want to try a few of the things in the SX-50™ DPABX ATTENDANT
CONSOLE GUIDE that weren't covered here.
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INSTRUCTIONS:

The following exercise is a seif-teaching assignment introducing you to programming
of the SX-50™ DPABX.
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SX-50™ DPABX CUSTOMER DATA ENTRY

Introduction

The SX-50™ DPABX is equipped with a default database that, when loaded, makes the
system completely functional.

The database may be modified to satisfy the requirements of a particular site. This
process is called Customer Data Entry.

Accessing the Database

The database may be accessed from either the Attendant Console or the Test line. If
switch 1 on the control card is closed then a security code will be required in order to
edit the database.

Database Layout

Common areas of programming are divided into sections (known as COMMANDS). Each

unique section also has a unigue Command Number. For example, all the system
options are in the System Options section - Command 100. {(see diagram on the next

page)

The information contained in each section (command number) is stored in registers.
Once the desired command number is accessed, the register number is then accessed.

The diagram shows the sections (command numbers) and some registers within the
section.

The Customer Data Entry section lists the contents of each register.
® Locate the CONTENTS of the Customer Data Entry section.

Now find the System Options programming information.
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cMD 100 CMD 110 COMD 121 CMD 151 CMD 301 CMD 401 CMD 501 COMD 700
-129 -156 -310 -480 -580

System Feature Class Trunk Extension Superset Trunks Automatic

Options Access of Groups Programming Programming Route
Codes  Service Selection

R1 R1 R1 R1 R1 R1 R1 R1

R2 R2 R2 R2 R2 R2 R2 R2

R3 R3 R3 R3 R3 R3 R3 R3

R4 R4 R4 R4 R4 R4 R4 R4

R5 R5 RS R5 R5 RS R5

R6 R6 R6 R6 RE R6 R6

R7 R7 R7 R7 R7 R7 R7

£ ] * R8 * L ®

* % * ® ®

* &% R16 & *

R17 R41 R15 R800

Notice that different commands may have varying numbers of registers.

® Read about Programming in the Features Description section.

Accessing the Database Flowchart.

Is Switch 1 closed? NO ——+ Enter Security Code —

YES

|

Press # or 70

Select desired Command Number

l

Select desired Register Number

¢ Read the Customer Data Entry section pages 1 through 10.
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ASSIGNMENT #1 - Introduction to CDE

1. Where must switch 1 be set to force programmers to use the security code?

2. If no security codes are used what forms can a programmer not view?

3. What switch enables the Test Line?

4. What is the default system security code?

5. If “#” is being used as Last Number Redial can it also be used for entering the
database?

6. When the database is first entered which command number is flashing?
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7. What are the exact key strokes to go from CMD 100 Reg 01 to CMD 110 Reg 06?
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ANSWERS
1. Switch 1 must be set to OPEN to force the use of a security code.
2 Without using the security codes, Commands 190, 191, 192 and 193 cannot be
viewed.
3. Switch 2 set to CLOSED enables the test line.
4. 7772
5. # cannot be used as both Last Number Redial and accessing the database.
6. Command 100

7. QuIT, 110, 06
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SX-50™ DPABX: CDE-INTRO LAB PROJECY

INSTRUCTIONS:

The foliowing exercise is a self-teaching assignment on the SX-50™ DPABX Customer
Data Entry.

- COMMENT -
If you do not have access to an SX~50™ DPABX perform this lab project

on paper. if programming is required, complete the necessary
programming forms.
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1. INTRODUCTION

Customer Data Entry is the task of providing a database that is tailored to the
customer. This process is made especially simple on the SX-50™ DPABX as a default
database is already in place.

This work project is designed to be a self-teaching approach to performing the tasks

associated with Customer Data Entry. When you've completed this work project, you'll
be able to access and edit the database using the attendant console.

2. COMMANDS and REGISTERS

As mentioned earlier, the Default Database provides the customer with a functional
system. The entire default database is documented on "forms” in the Customer Data
Entry section. Forms associated with similar tasks are grouped under Command
Numbers and given individual Register Numbers.

Confusing?
Let’s look at an example.

One group of forms is the System Options Command 100 group. Within that group
there are 17 forms {01-17).

eg.
System Options Conmand 100

Register 01 System Maintenance

Register 02 Attendant Functions

Register 03 Tone & Ringing Control
ETC.

There are many of these groups - some with only one form - and each has a different
Command Number.

Find the Systems Options Command 100 Register 03 form in the practice. Use
the index.

Is Transfer Dial Tone enabled in Default Data?

The contents of this register can be read from the console.

Let's try that now.
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3. READING FORMS on the CONSOLE

To read this form on the console you must first access the database and then locate a
particular form. Follow this procedure.

Press the # key on the console to access the database.

The display will be:

ENTER

COMMAND 100? (Flashing)
EXIT

By flashing the Command Number the system is asking you a question. In this case if
you simply press the key under the ENTER prompt, the console displays all the data in
COMMAND 100 REGISTER 1.

Press the ENTER prompt.

The display will be:

(a)01110010
NEXT

auIiT

CMD 100 R1
EXIT

The numeric information that appears is the data programmed into COMMAND 100

REGISTER 1.

Find Command 100 Register 1 in the Customer Data Entry section.

Field “c” controls Automatic Diagnostics.

Are Automatic Diagnostics enabled in default data?

On vour display the two flashing fields are “a” and "b".

Locate field “c” on your display.

Are Automatic Diagnostics enabled on your system?
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4. SOFTKEYS

Note the NEXT key was previcusly called ENTER. Keys that have their functions change
with application are called SOFTKEYS.

Press the QUIT softkey.

Note the NEXT softkey is now ENTER and the QUIT softkey is not available.
Press the ENTER softkey.

You are now back in COMMAND 100 REGISTER 01.
To look at COMMAND 100 REGISTER 02 press the NEXT softkey.

Note the Register number in the right hand corner of the screen is now R2. Fields a &
b also indicate register 2 (02).

Locate this form in the Customer Data Entry Section.

Is Executive Busy Override enabled or disabled on your system?

5. CONFESSIONS

Did you have any problem finding the answer? If you did, start at the beginning and
see if it becomes any clearer. it won't take iong to repeat now that you're familiar with
the console.

But if you think you've got it, try this next exercise.

Find out what the Station Switchhook Flash Timing range is on your system.
This information is found in COMMAND 100 REGISTER 06.

Station Switchhook Flash Timing

Many of these options are listed in the Features Description section.

Read about Station Switchhook Flash Timing in the Features Description
section.
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6. OTHER COMMAND GROUPS

OK. So you've conquered jumping around between registers and looking at the
database. But that was only in COMMAND 100. What about all those other Command
Groups? Well based on what you know, let's see if you can find out information in
another Command group.

Find out what the Ring Group Access Code is on your system. This information is
found in COMMAND 110.

What is the Ring Group Access Code?

7. The SHORT CUT

Did you find it?
Here’s what you had to do.

1) First you had to locate COMMAND 110 in the practice and search for Ring Group
Access Code

2) Then you had to leave the COMMAND 100 group. (Press QUIT)

3) When the display flashed COMMAND 100? you had to type in 110. Remember, a
flashing display is waiting for you to type in information.

4) After you entered COMMAND 110 you had to locate REGISTER 25 and view the data.
There are two ways to do this. Your way and the simple way. Your way is t0 press
NEXT repeatedly until you arrive at REGISTER 25. The simple way is to type in 25 when
you see fields a} & b) flashing.

Sorry about not telling you the simple way but you're here to learn, right?

Try that again using the SHORT CUT

What is a Ring Group, anyway? (Hint: Try the Features Description section)

If you managed to complete the exercise then practice going to the different
Command Groups and their registers.

Page 15-4 SP_CDEINT.1_LP_RO5



SX-50"™ DPABX: CDE-INTRO LAB PROJECT

8. WARNING

It's very important that you know how to access the database and read this
information so make sure you feel comfortable with it before you continue.

9. A NEW KEY !
Now the only softkey you haven't piayed with is EXIT.
Go ahead. Press it.
That's right. It took you right out of the database.
Do you remember how to get back in?
Ya. | thought so.
Try re—entering the database several times.
When you think you're familiar with accessing the database, finding a Command Group,

finding a Register, locataing data, and leaving the database then perform the Big Quiz
at the end of this section.
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THE BIG QUIZ
See if you can answer these questions.
B.Q. #1
wWhat key do you use to access the database?
B.Q. #2

What is a SOFTKEY?

B.Q. #3

What does the NEXT softkey do?

B.Q. #4

Circle fields “¢” and “f* in the example below.
06100411

B.Q. #5

Name the two places where the register number appears on the console.

B.Q. #6
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What is the difference between QUIT and EXIT?

B.Q. #7
This is a practical test.
Make sure you have EXITed from the database.

Without using the books or looking at the work project, use the console to
find the contents of COMMAND 110 REGISTER 28.
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Page 15-8

BQ #1 ANSWERS

1. #

2. Softkeys have their function change according to the application.

3. NEXT dispiays the next register.

a) Beside the Command number. CMD 100 R2

b) In fields a) or fields a) & b) of the data.

6. EXIT takes you right out of the database. Quit removes you from the register.

7. 2875
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CDE PART 2

10. SYSTEM SECURITY CODES

Well now that you know your way around the console you're going to get a chance to
do some serious damage. In this part of the exercise you’ll actually change the
database and test the changes at your work station.

Let’s get started.

The database may only be changed if a security code is entered prior to accessing the
database. Until now you were capable of reading but not altering the data.

The system security code is entered in this fashion;
Press and Hold the STATUS key on the console.
While holding the key type in the security code (7772)
Note the word "SX-50" flashes to acknowledge the correct security code.
Release the STATUS key and access the database in the usual way. {Press #)
ENTER Command 100
What is different on the display?
An arrow is present. Find out what the arrow does.

What happened to the NEXT softkey?

EXIT from the database.
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11. CHANGING the DATABASE

OK. Now vou‘re going to change the database.
You have two telephones at your work station,.

Program a Call Forward — Busy (Dial 59 + ext) from extension "A” to extension
'l'Bl.l

Leave extension “"A" off-hook.
Call extension “A” from the console.
Look up Command 110 Register 11 in the practice.

What is the code listed for Call Forward — Busy?

Change this code 10 be 77 and test to see the change has worked. NOTE - Don‘t
forget to SAVE your changes.

EXIT from the database.
Congratulations! You are now capable of entering the database and editing the data.

Shortly you’'ll be doing heavey-duty changes to the database but first let's look at this
Security Code stuff.
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12. MORE ABOUT SECURITY CODES

Security Codes are used to limit access to qualified personnel. If you access the
database without entering a security code then you may only read the data.

There are two levels of security on the SX-50"" DPABX. The level you used is the
highest. This is call the System Security Code. The lower level is called the User
Security Code. Here’'s what they can do along with their default codes.

System Security Code 7772 — Read or Edit any form.

User Security Code 1234 - Read any form (except the System Security Code from) and
Edit the forms in Command 180.

No Security Code — Read any form except the Systemn SecurityCode and User Security
Code forms.

Access the database without using a security code.
Try to read the System Security Code form COMMAND 190 REGISTER 1.

Why couldn’t you view this form?

How could you view this form?
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13. CHANGING the SECURITY CODE

Edit the System Security Code form so the code is 4321.

Exit from the database.

Try to access the database using the old code and the new code.
Return the System Security Code to 7772

If you're a littte confused then go get a coffee, come back and try it again.

14. REVIEW
Let's look at what you've covered.
® Accessing the database using a security code
¢ Using the ——-> and SAVE softkeys
¢ Editing forms
® Accessing the database using different security levels

This is very important stuff. If you want to reinforce this information take some time
now and practice.
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15. ANOTHER SHORT CUT

Remember the time when you had to press the NEXT softkey over and over and then
you found out there was an easier method? Well, it seems this situation has occurred
again.

Yes, the security code may be bypassed if Switch 1 on the controf card is closed.
When it is closed the database may be accessed on a System Security level by simply

pressing #.

However this techniqgue may be hazardous if you forget to return Switch 1 to the open
position as unauthorized personnel will have access to the entire database.

Compare entering the database with Switch 1 in the closed and open positions.

By looking at the console display, how can you tell if you are able to edit the data?

When you think you've had enough, test yourself with BIG QUIZ # 2.
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BIG QUIZ #2

B.Q. #1 What are the 2 steps involved in entering a security code?

B.Q. #2 What is the function of the ———— > and SAVE function keys.

B.Q. #3 Under what circumstances may you edit the database without entering an
access code?

B.Q. #4 Here’'s a practical test. Change the Dial Access to the Attendant feature
code to 33 in form COMMAND 110. Test this feature to make sure it works.

SP_CDEINT.1_LP_R0S Page 15-15



SX-50™ DPABX: CDE-INTRO LAB PROJECT

BQ #2 ANSWERS
#1. a) Hold the STATUS key b) Type in the Security Code
#2. Each time the ———- > key is pressed the cursor is moved to the next field.
The SAVE key saves any changes performed on the database.

#3 The database may be edited by not entering a security code if Switch 1 is in the
closed position.

#4 To test, dial 3 from either of your telephones and insure the console rings.
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CDE PART 3

You've had quite a field of stuff thrown at you in the first 2 parts of this self-paced
course. You deserve a break so there will be no text, questions, exercises, or Big
Quizzes in Part 3.
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CDE PART 4

EXTENSION PROGRAMMING

Back to work.

Each extension on the system is programmed by default data to have a unique
number. It works as foliows:

Working from slots 1 to 10, {left to right) each circuit that connects ONLY to a
telephone or SUPERSET™ set is assigned an extension number starting from 100.

That does not mean Slot 1 Circuit 1 is always extension 100.

Working from left to right, if the first Line Card installed is in Slot 3. That makes Slot 3
circuit 1 is extension 100. Circuit 2 = extension 101, circuit 3 = extension 102, etc.

Guess the extension of every extension circuit on your system by using the
following technique.

¢ Working from left to right, find your first card that has telephone circuits.
® The first circuit on that card will be EXT 100.
e Start counting!

The data for each extension circuit is listed in Commands 301-310.

There is a Command Number for each card slot. If there is a Line Card in slot 2 then
the Command is 302, where 02 is the slot number.

Which slot on your system contains an ONS Line Card?

What is the Command Number for that slot?
Locate Commands 301-310 in the CDE Forms “210" section.
Shown here is one of 16 registers. There is a register for EACH circuit on the card.
Confusing?

Suppose you have a telephone connected to an ONS card in Slot 5 Circuit 6. The
command would be Command 305 Register 6.
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Find the Command 301-310 forms in the BLANK CDE forms. (In your student handout)
In which slot is your ONS card installed?
Find the approriate form for the ONS card.

Determine the Command and Register number for each telephone on the ONS
Card.

Change the extension number on each telephone to begin with a “2".
The SUPERSET™ Prime Line is programmed the same way.

Change the extension number of each SUPERSET™ set to begin with a “4".
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CDE PART 5

CLASS OF SERVICE

Another field in Command 301 - 310 is Class of Service number.

Each extension on the system is given a class of service that will determine the
features and options available to that telephone.

There are 9 Classes of Service (COS} which are totally programmable. The Commands
are 121-129, where 121 = C0OS8 1, 122 = COS 2, .. 129 = COS 9.

What is the COS for your extensions?
Is Do Not Disturb enabled for your extensions?

Give 1 telephone the abilty to perform Do Not Disturb and deny all other
telephones from performing Do Not Disturb. (This will require creating a
different class of service)

Page 15-5
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CDE PART 6

TRUNK FORMS

Trunks are used to connect the SX-50™ DPABX to the outside world. Because the
SX-50™ DPABX can originate or receive calls, trunks can be looked at in outgoing or
incoming situations.

1. INCOMING TRUNKS

For incoming trunks there is an answer point. Most of the time a trunk terminates at
the Attendant Console. However, the answer point may be a station, hunt group, ring
group etc.

In default data incoming trunks ring the Attendant Console during the day and the
night bell during the night.

This information is programmed in Trunk Programming forms Command 501-580,
where 01-80 is the trunk equipment number.

Locate Command 501580 in the book
Locate Register 4

Note field “d“=1 which means an incoming call during Day Service will ring LDN1 on
the console.

What would be programmed to make incoming calls ring LDN 3?
Instead of ringing the console, the trunk can be programmed as a Direct In Line point.

This is accomplished by making field “d“=0 (Dirtect In Line) and then programming
fields efg as the new answer point.

What programming would be necessary to make a trunk ring a Ring Group
during the day?

Register 5 determines the Night Answer Point. Where do calls go during Night
Service?
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The LS/GS trunk card contains 8 circuits or trunks. Each circuit is assigned a Trunk
Equipment Number. The Trunk Equipment Number is determined by finding the
crosspoint of the circuit and the slot where the card is located. See the chart below.

Trunk Equipment Numbers

Slot Number
Circuit
Number 1 2 3 4 5 6 7 8 9 10
01 01 09 17 25 33 41 49 57 65 73
02 02 10 18 26 34 42 50 58 66 74
03 03 11 19 27 35 43 51 59 67 75
04 04 12 20 28 36 44 52 60 68 76
05 05 13 21 29 37 45 53 61 69 77
06 06 14 22 30 38 46 54 62 70 78
07 07 15 23 31 39 47 55 63 71 79
08 08 16 24 32 40 48 56 64 72 80
If there was a trunk card in slot 9 what would be the Trunk Equipment Number of
circuit 67

The answer is Equipment # 70. The Command for that trunk would be CMD 570.

Find the Command number for a trunk circuit on your system.

Program your trunk to ring LDN 3 during the day and the Ring Group at night.

Page 15-8
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2. OUTGOING

Outgoing calls are routed to different types of trunk facilities such as Local COs,
WATS, FX, and Tie lines.

Therefore there are trunks dedicated to servicing each type of facility. Trunks
performing identical tasks are programmed into a Trunk Group. Each Trunk Group is

then given a unique access code.

If Trunk Group 1 connects to the local CO then the users dial the Trunk Group Access
code (9) followed by the external number to make a regular call.

There are 6 programmable Trunk Groups on the SX-50™ DPABX. They are programmed
in Commands 151-156, where 151=Trunk Group 1, 152=Trunk Group 2.etc

Information for Trunk Groups may be found in the “105 Features Description” and the
document "An Explanation of Trunk Groups”

3. REVIEW

® Each circuit has an Trunk Equipment Number which is determined by the
circuit number and card location

¢ The Command number for a circuit is 5XX where XX is the Trunk Equipment
Number

e Discriptions of all options on the forms are located in the “105” practice and
“An Explanation of Trunks"”

If you're satisfied that you can program Trunks and place them into Trunk Groups, then
proceed to the next section.
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CDE PART 7

SUPERSET™ SETS

The only part of station programming that hasn‘t been covered is the SUPERSET 3™
and SUPERSET 4™ telephones.

This is a two stage process.

First an extension number and class of service is assigned in Command 301-310.
Then each key on the SUPERSET™ set is programmed for a Line Appearance Type,
Ringing Type, Call Direction, and Directory or Trunk Equipment Number. This
information is programmed in Command 401-480.

Locate these forms in the practice.

Use the SUPERSET™ equipment number chart (same as trunks) to determine
the command number for one of your SUPERSET™ sets.

SUPERSET™ set programming is different than single line programming as there is a
Command for EACH SUPERSET™ set.

Keys that will not be used as speed call keys may be used as Appearances of other
telephones. When a telephone is called, a SUPERSET™ set with an appearance of that
telephone is also called. There are 2 different types of appearances, Key Line and
Multicall.

Using the information in the “105"” section, program a SUPERSET 4™ telephone
to have the following options;

¢ 1 Key Line Appearance of an extension with Ring Immediately and Bothway
Calling

A Key Line Appearance works the same way as a key system. When someone dials the
number all the phones with an appearance ring. Once the call is answered no other

calls can be made on the ling. A visual prompt on the LCD show the line being busy.

® 1 Multicall Line Appearance of an extension with Delayed Ring and Bothway
Calling

SP_CDEINT.2_LP_ROS Page 15-11



SX-50™ DPABX: CDE~INTRO LAB PROJECT -- PART Il

When someone dials the number all the phones with a multicall appearance odf that
number will ring. However, any SUPERSET™ sets that also have a multicall appearance
of that number can still be calied! The line will remain free until every SUPERSET™ set
is engaged.

e 2 Speed Dial Keys

¢ 1 Direct Trunk Select
A direct trunk select connects a SUPERSET™ set directly to a trunk. The trunk always
ring in to the SUPERSET™ set. The same DTS trunk may be used by several

SUPERSET™ sets.

NOTE: DTS Trunks must be placed into a trunk group. They will assume the
programmed parameters for that group but will be skipped in the hunting process.
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CDE PART 8

CALL RESTRICTIONS

The SX-50™ DPABX has different methods of restricting users of making internal and
external calls.

You've already seen some of the restrictions in the Class of Service forms.

This portion of the project will cover all of the call restrictions available on the
SX~-50™ DPABX.

1. TRUNK GROUP ACCESS

Remember that each trunk is placed into one of 6 Trunk Groups.

Now suppose Trunk Group 3 has WATS lines connected to it. The customer would
want to restrict the use of that facility to authorized personnel. This is done by
providing the authorized personnel with a Class of Service that allows this access.
Let’s see how this is done.

Locate Command 121-129 Register 1 in the Practice

Program Class of Service 1 (Command 121) to allow access to every Trunk
Group

Program Class of Service 2 (Commmand 122) to allow access to every Trunk
Group except Trunk Group 3

Now any user with a Class of Service 2 is restricted from accessing the WATS facility.
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2. ACCESS TO TRUNK GROUP OVERFLOW

Persons with this option enabled in their Class of Service will automatically access a
predetermined Trunk Group if the Trunk Group selected has no available trunks.

The programming for this is in Class of Service and Trunk Groups.
Locate Command 121-129 Register 1 in the Practice
Enable Access to Trunk Group Overflow in Class of Service 1
Locate Command 151-156 Register 1 in the Practice

Set Trunk Group Overflow so Trunk Group 1 overflows into Trunk Group 2

3. RECEIVE / TRANSMITT / BOTHWAY

Call direction abilities may be programmed for each extension in Command 121-129
Register 2.

The extension may be programmed to make or receive calls, only receive calls, or only
make calls.

Locate Command 121-129 Register 2 in the Practice
Program Class of Service 1 to be Originate Only
Attempt to call a telephone with Class of Service 1

Now any user with Class of Service 1 cannot receive calls.

4, CALL BLOCK

If Call Block is enabled in a Class of Service then users are restricted from contacting
any other users having Call Block enabled in their COS.

Locate Command 121-129 Register 3
Enable Call Block in COS 4

The Call Block feature must be turned on by the Attendant by pressing the [CALL
BLOCK] key.
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5. RESTRICTIVE STATION CONTROL

With this option enabled, stations can be blocked from making calls uniess the
Attendant allows it.

Generally this feature is used in situations where a telephone should not be in use
unless authorized.

An example of this would be a Conference Room telephone which could be put in use
only for the duration of the conference.

Locate Command 121-129 Register 2
Enable Restrictive Station for COS 5
Make a call from a station with COS 5
The console can now restrict that station from making calls.
Press [FUNCTION] 22
Enter extension number
Enter 9999 to restrict calls
Attempt to make a call form that extension

Remove restriction by entering 0000 where 9999 was previously entered

6. ROOM STATUS

With this option enabied, stations can be blocked from making calls uniess the
Attendant allows it. This like Resctrictive Station Control.

Generally this feature is used in Hotel/ Motel environments situations where a
telephone should not be in use unless authorized.

It is also used to provide control of the occupancy STATUS of the room.
Locate Command 121-129 Register 3
Enable Room Status for COS 6

Make a call from a station with COS 6
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The console can now control the ROOM STATUS of that station including restricting it
from making external or long distance calls.

Press [FUNCTION] 81
Enter extension number
Press [OCCUP] softkey; the room is now occupied

Press [TRK-BAR] softkey; the display reads ALLOW1. This means that RCS 1
applies to the extension.

Attempt to make a call form that extension

7. CONNECTIONS TO CO

Users with this option enabled in their COS cannot access a CO Trunk.

Locate Command 121-129 Register 6

8. CONNECTIONS TO TIE TRUNKS

Users with this option enabled in their COS cannot access a Tie Trunk.

Locate Command 121-129 Register 6
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CONGRATULATIONS !

You've now completed the Introduction to CDE Lab Project.

The next step is to complete one (or more) of the application projects - Small
Business Application, Hotel/Motel Application, and Health Care Application.

Other related projects are the CDE Work Project and Reference Chart Work Project.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on System Options programming,
Command 100.
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SX-50™ DPABX —— SYSTEM OPTIONS

Parameters and features that effect the entire system are controlled in System Options
- Command 100. There are 17 registers in System Options.

& Locate the beginning of System Options programming on page 23 in the
Customer Data Entry section.

The Features Description section describes most of the options available.
® Locate Register 09.
Field "c” in this register enables Abbreviated Dial.

& Locate Abbreviated Dial information in the Features Description section.
Read the programming requirements for Cormmand 100.

¢ Read through the Command 100 forms in the Customer Data Entry
section.

® Most of these options will be discussed as their applications are
examined in further assignments.
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1. Suppose Automatic Diagnostics had been disabled. Write out the exact key
strokes required to enter the database and enable Automatic Diagnostics.
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ANSWER

1. a) Press and Hold STATUS key while entering the security code (7772).
b) With COMMAND 100 flashing press the ENTER softkey.
c) In register 01 use the arrow key to select field “c".
d) With field “c” flashing, press “1” to enable Automatic Diagnostics.

Note: This is an exercise only. Automatic Diagnostics is already enabled by default
data.

HANDS-ON EXERCISE

¢ Insure the following System Options are enabled in your database:
Executive Busy Override (Console),
Transfer Dial Tone,
SUPERSET Auto Answer,
Music on Hold.

¢ Locate more information on these options in the Features Description
section.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on Feature Access Codes
programming, Command 110.
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SX-50™ DPABX — FEATURE ACCESS CODES

Introduction

All features codes used by singie lines or SUPERSET™ sets are programmed in
Comand 110 Feature Access Code programming.

¢ Locate the Feature Access Code Programming forms in the Customer
Data Entry section.

Fields “ab” list the register number. Fields "cdef” contain the feature code.

1. What is the default feature access code for Dial Access to the Attendant?

Note that field ¢ is occupied while fields def are biank.

¢ Locate the feature access code for Call Hold in the Features Description
section.

e Locate the feature access code for Call Hold in the Feature Access Code
form.
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ANSWER

1. The default code for the Attendant is (.

HANDS-ON EXERCISE

¢ Scan through the registers in Command 110 and ensure they agree with
those programmed on your system.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on Extension programming,
Commands 301-10.
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SX-50™ DPABX —— EXTENSION PROGRAMMING

Both single line and SUPERSET™ sets are programmed in Command 301-310. All
telephones are assigned an extension number, class of service, pickup group
membership plus some other parameters.

e Locate the Command 301 — 310 programming form in the Customer Data
Entry section.

The form shown is a blank register. There is a register like this for EVERY line circuit
{single line or SUPERSET™ ) on the SX-50™ DPABX.

To locate the register for a particular extension, the slot number and circuit number
must be known. The slot number (01-10) is used to determine the Command number.

The circuit number matches the register number.

For example, if we wanted to program the telephone connected to circuit 6 in slot 2
the command would be:

Command 302 {3 + slot number)
Register 06 {circuit 6)

The “3“ in command 302 is a constant and signifies extension programming.
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1. Determine the command and register numbers for extensions in the following
positions; Slot 1 Circuit 1, Slot 5 Circuit 16, Slot 7 Circuit 5

Register Information

The Extension Programming form shows default programming where possible.

Field “ab” is the register or circuit number. This is determined by the programmer.

Field “c” determines the type of use that the line circuit is assigned; an extension, a
contact monitor, or hotline. Contact monitor and hotline will be discussed later in the
course.

Field “d” determines which Class of Service is applied to the telephone. A class of
service is a programmable list of features avaiiable to a telephone. Class of service will
be studied in the next module.

Field “e” allows or denies the attendant the ability to change the class of service.

Field “f* determines which pickup group the telephone belongs to. Generally,
telephones in the same area should be placed in the same pickup group.

Fields g & h will be discussed later.
Field “ijkl” sets the extension number. The extension number can be 1, 2, 3 or 4 digits
long. By default you have seen that the digits are 3 digits. They are programmed

starting from field "i” and field "1 is left blank.

e Review Pickup Groups in the Features Description section.
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Blank Programming forms
In order to plan a customer database, use the blank forms in this lesson.
e Locate Command 3--—- blank forms.

Prior making any changes to the database these forms should be completed to serve
as a guide and paper record.

s Complete the forms to satisfy the following programming.
s Use the sample forms included.

COV Card Siot 2 — Give all SUPERSET™ sets 3 digit extension numbers that
begin with a 4. ie 400, 401, 402, etc. Make them members of pickup group 2.

ONS Card (16cct) Slot 4 — Give all single lines 4 digit extension numbers
beginning with 2. ie 2000, 2001, 2002, etc.

¢ Hint: Make notes right on the form so you can immediately tell which
form is used for the COV and which is for the ONS.
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SX-50™ DPABX: EXTENSION PROGRAMMING - COMMANDS 301-310
EXTENSION PROGRAMM ING

COMAND 3__

—— Circuit number

— Extension Type: 0 = Extension, 1 = Contact Monitor
2 — 9 = Hotline Groups 2 — 9

— Class of Service (1 — 8, 0 = No COS)

—~ Allow Attendant to Change Extension COS
0 = Not Allowed, 1 = Al lowed

—— Pickup Group (1 — 7 = Pickup Group)
0= No Pickup Group

—— ARS Routing Class of Service (RCS)

0 = ARS Does not Apply, 1 — 3 =RCS 1 — 3
1 =RCS 1 3 =RCS 3
2 = RCS 2 4 = Attendant Selectable RCS

OPS Loop Length {No effect on ONS circuits)
0 = Short, 1 = Long (over 2 km)

E Extension Number 1 — 9999

a b c d| e f g h i i k t comment
01
0|2
0|3
0; 4
0| s
0l 6
0|7
0|8
0,9
110
1 1
11 2
113
1] 4
116
1186
Default| 0 [ 1 ]O |1 | OO

+ Only odd numbered circuits are valid for OPS extensions.
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SX-50™ DPABX: EXTENSION PROGRAMMING - COMMANDS 301-310
EXTENSION PROGRAMM ING

COMMAND 3__

—— Circuit number

— Extension Type: 0 = Extension, 1 = Contact Monitor
2 — 9 = Hotline Groups 2 — 9§

— Class of Service {1 == 9, 0 = No COS}

— Allow Attendant to Change Extension COS
0 = Not Allowed, 1 = Allowed

—— Pickup Group {1 — 7 = Pickup Group)
0= No Pickup Group

—— ARS Routing Class of Service (RCS)

0 = ARS Does not Apply, 1 — 3 = RCS 1 — 3
1 =RCS 1 3 =RCS 3
2 =PRCS 2 4 = Attendant Selectable RCS

QOPS Loop Length [No effect on ONS circuits)
0 = Short, 1 = Long {over 2 km)

E Extension Number 1 — 9998

a|lb|lcqd e flg|h i i k I commen t
ot

02

0

0| 4

0|5

0|6

0|7

0|8

0|9

110

111

112

113

1] 4

1165

116

Defauit| 0 [ 17 0O [1 ] 0] 0O

+ Only odd numbered circuits are valid for OPS extensions.
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ANSWERS

1. Slot 1 Circuit 1 = Command 301 Register 1,
Slot 5 Circuit 16 = Command 305 Register 16,
Slot 7 Circuit 5 = Command 307 Register 5,
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2 EXTENSION PROGRAMMING
COMMAND 302
—— Circuit number §
— Extension Type: 0 = Extension, 1 = Contact Monitor
2 — 8 = Hotline Groups 2 — 9
— Class of Service (1 — 9, 0 = No COS)
— Al low Attendant to Change Extension COS
0 = Not Allowed, 1 = Allowed
——— Pickup Group (1 — 7 = Pickup Group)
D= No Pickup Group
—— ARS Routing Class of Service (RCS)
0 = ARS Does not Apply, 1 — 3 =RCS 1 — 3
1=RCS1 3=RCS 3
2 =RCS 2 4 = Attendant Selectable RCS
OPS Loop Length (No effect on ONS circuits)
0 = Short, 1 = Long {over 2 km)
E Extension Number 1 — 89999
a b ] d e f g h i j k | comment
o|ji1|10|1T]|]0O0|2]0]|]0]|4]|O0]0O
oj2|0(|1|]o|l2]C]|]O]|4|O0}1
o|j3|lo}j1|lo|l2y0[014}0]32
clja|lOol1joOo|l2]|]0]J0]4]0]3
o|5|]a]1]|o0|]2|o0o]Oo]|]4 |04
o|]6|Oo|1]|]0|2]|]0C|]O|4]0]|F5
ol7|]0|1]06j2}l0}l0|4]0]6
c|s8jojt{o|l2]|0{0]4]|0O]|?
0|9
110
111
1] 2
11 3
1 4
1165
11| 6
Default| 0 | 1 o] 010

%+ Only odd numbered circuits are valid for OPS extensions.
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3 EXTENSION PROGRAMMING
COMMAND 304
—— Circuit number +
— Extension Type: 0 = Extension, 1 = Contact Monitor
2 — 9 = Hotline Groups 2 — 9
— Class of Service (1 — 9, 0 = No CGS)
— Al low Attendant to Change Extension COS
0 = Not Allowed, 1 = Allowed
— Pickup Group (1 — 7 = Pickup Group)
0= No Pickup Group
—— ARS Routing Class of Service (RCS)
0 = ARS Does not Apply, 1 — 3 =RCS 1 — 3
1=RCS 1 3 =RCS3
2=RCS 2 4 = Attendant Selectable RCS
OPS Loop Length (No effect on ONS circuits)
0 = Short, 1 = Long {over 2 km)
Extension Number 1 — 9999
A r
albjc|ld]|e] f|lagi]h]i i k | comment
oj1joj1]o|j1r|jojo|l2]o]oOo]|oO
cj2|ol3jof|tv|jojol2]0]0O]|1
ojs3|otrjolr1liojoj2i{o]oyfz2
cl4f|oyj1t0i1jojcCc|]2|0]jo0}!3
cjs|ojl1jo0j1]|]ojCcj2|0j0;4
cje|o{1jo0s1jo0j]0|j2|0}j0O};5
o|7jo}ltj]o|j1t0]|]O0[2]|0]0;6
ojs8jojtvjo|l1tojotz2lo]of{7
cjsjojtrjo|jr1tojoj2{0|0}|S8
1jojoj1|o|1jo0j0j2|0D|0¢S9
t|1]Jofj1fjeoej1j]ojoj2|03y1]0
11201 |Joj1|ofjol2}f0]1]"1
iy{3jofr1rjeqy1jojoj2p0|1]2
11401 joj1|ocfjOo]2)J0]|1T]3
t|sj|jo{1jJo31]Jojoj2|(0}1]4
t1|6jof1joj1]jojoj2|0]|1]5
Default| 0 |1 ] O |1 [0 O

+ Oniy odd numbered circuits are valid for OPS extensions.
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HANDS-ON EXERCISE

After loading default data you should be able to predict the extension numbers of each
line circuit.

¢ Determine your extension numbers on paper

e Confirm your results by viewing the contents of the actual programming
in commands 301-310.

After confirming that your extension numbers appear as you predicted, perform the
following programming. DO THE WORK ON PAPER FORMS FIRST.

e Give 2 SUPERSET™ sets extension numbers 401 and 402,
® Make them members of Pickup Group 2.

e Verify your programming by calling the SUPERSET ™ sets and insuring
that they can only be picked up by another member of that pickup

group.
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SX-50™ DPABX: CLASS OF SERVICE - COMMANDS 121-129

INSTRUCTIONS:

The following exercise is a self-teaching assignment on Class of Service programming,
Commands 121-129,



S$X-50™ DPABX: CLASS OF SERVICE - COMMANDS 121-129

SX-50™ DPABX -- CLASS OF SERVICE

Introduction

A class of service is list of options that may or may not be available to certain
telephones. There are 9 different classes of service, each one of them programmable
to create different levels of flexiblility.

An application of class of service would be as foliows.

Suppose a business required several telephones for general use (ie lobby phone,
wallphones for anyone’s use). As these telephones could be accessed by anyone, it
wouid be wise to restrict the telephone to calling internally only. Also, features like
Call Forwarding and Do Not Disturb would not be required.

To solve this problem a Class of Service would be created that blocks all access to
trunk groups and features. Once this class of service was created it would be applied
to the desired extensions in Command 301-310.

Both single line and SUPERSET™ sets are assigned a class of service.

e Read about class of service in the Features Description section.

Default Class of Service
By default all extensions (single line and SUPERSET™ sets) are given class of service 1.
The features enabled in Class of Service 1 by default are shown in the Customer Data

Entry section.

e Read the default Class of Service programming in the Customer Data
Entry section.

There are 9 classes of service. By default they are all created the same.

The command number for a particular class of service is 12X, where X is the COS
number (1-9). For example COS 1 is Command 121, COS 7 is Command 127, etc.

s Review the contents of register 1
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Register 1 enables or disables access to trunk groups for outgoing calls. By default,
access to all trunk groups is enabled.

® Locate the blank Class of Service forms in the Customer Data Entry
Forms section.

in the blank forms, all 8 classes of service are shown. Default programming is shown
along the bottom of the form.

¢ Recall the problem of creating telephones for general use.

¢ On the forms that follow below, make the extensions connected to
circuits 1 & 2 restricted from all trunk groups (ie outgoing calls). Write
over any areas that need changing.

¢ The forms are located on the next pages.

Hint: Create a new class of service with trunk group restrictions then apply the
new COS to the stations.
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COMMANDS 121 — 129 COS 1 — COS 9 PROGRAMMING

ar— Register 1

b Trunk Group 1 Access

c Trunk Group 2 Access

o
L}

d Trunk Group 3 Access Disable

Enable

e Trunk Group 4 Access 1

f Trunk Group 5 Access
gr— Trunk Group 6 Access
hr— Trunk Group CQverflow Access

— RESERVED

i Authorized Trunk to
Trunk Connection —

Comand| a | b | ¢ d | e flglh i i
121 1 0 Cos 1
122 1 0 Cos 2
123 1 0 Ccos 3
124 1 0 Cos 4
125 1 0 CoS 5
126 1 0 COs 6
127 1 0 Cos 7
128 1 0 Cos 8
129 1 0 Cos 9

Default| 1 1 1 1 1 1 1 010 1
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COMMAND 3XX STATION PROGRAMMING - SLOT X
ahr— Circuit number ¥
cr— Extension Type: D = Extension 1 = Contact Monitor
2 — 9 = Hotline Groups 2 — 9
dr— Class of Service {1 — 9, 0 = No COS)
er— Al low Attendant to Change Extension COS
0 = Not Allowed, 1 = Al lowed
fr—— Pickup Group (1 — 7 = Pickup Group)
0= No Pickup Group
gr— ARS Routing Class of Service
0 = ARS Does not Apply,
1 =RCS 1 3=
2 =RCS 2 4 = Attendant Selectable RCS
hr— OPS Loop Length {No effect on ONS circuits)
0 = Short, 1 = Long (over 2 lm)
ijkl I: Extension Number 1 — 9999
a b c d e f g h i i k | comment
o|r|jol1jofl1]j]olo|2}0]0
oj2jo|1]of1|]ojol2}i0]1
o{3jo|tr]of{1]|]OojO|2)01]2
o|4jo|t1t1oO0f{1]|]Oo}j0O]|2]|0]3
g|sjoj1}jof{1|]ojOo|2]|]0]4
c|s|0o{1{0|]1]|)]O0|O0O]|]2]0]65
o|j7|jo|1|o0|1]0O0]O]|2]|O0]®6
o|jsjo]1]jo|l1}jo0]Oo|2]|0]7
0]9
1]0
111
112
113
1 4
1|5
116
Defauity 0 | 1 | O [ 1| 0j{0

+ Oniy odd—numbered circuits are valid for OPS extensions.
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System Options and COS
Often options must be enabled in either System Options or Class of Service or both.
Rather than trying to remember where an option is enabied it is strongly suggested

that technicians use the Features Description section as a reference.

e State what programming effects the operation of these options.

1. Do Not Disturb

2. Auto Answer

3. Call Hold (stations)
4. Last Number Redial
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COMMANDS 121 — 129

— Register 1

ANSWERS
COS 1 — COS 8 PROGRAMMING

b

h

Trunk Group 1 Access
Trunk Group 2 Access
Trunk Group 3 Access
Trunk Group 4 Access 1
Trunk Group 5 Access
gr— Trunk Group 6 Access

— Trunk Group Overflow Access

o
It

Disable

Enable

—— RESERVED

j — Authorized Trunk to
Trunk Connection —

Command| a b|lc}d f glh i j
121 1 0 COs 1
122 1]1]0]|0}0 0|00 }| O COS 2 COS 2 NOW RESTRICTED
123 1 0 Ccos 3
124 1 0 Ccos 4
125 1 0 Cos &
126 1 0 COS 6
127 1 0 Ccos 7
128 1 0 cos 8
129 1 0 Ccos 9

Default] 1§ 1 | 1 [ 1 T1|1j0]0]1
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COMMAND 3XX  EXTENSION PROGRAMMING - SLOT X
ab—— Circuit numbher 1

cr— Extension Type: 0 = Extension 1 = Contact Monitor
2 — 9 = Hotline Groups 2 — 9
dr—~ Class of Service (1 — 9, 0 = No C0S)

r— Al low Attendant to Change Extension COS
D = Not Aliowed, 1 = Al lowed

f Pickup Group {1 — 7 = Pickup Group}
D= Ne Pickup Group

g — ARS Routing Class of Service

ARS Does not Apply,

RCS 1 3 =FRCS 3

RCS 2 4 = Attendant Selectable RCS

1
2

It o

hr— OPS Loop Length (Neo effect on ONS circuits)
0 = Short, 1 = Long {over 2 km)

ijkl [ Extension Number 1 — 9999

a b | ¢ d e f g h i i k i comment
gj1joj2z|0o)]1r]O0|D]2j0]O These circuits are now
ol2jo|2|o0of1|0o0])JOo|2(0]|1 ] Cos 2
g|3j]o|1|(of1]|]O0}jO0|2]0F}2

0|40y (O0{1}j0|0D{2]0]3
o|sfo]ltrjoj1io0|o]2]|]0f|4
ojef(fo0]1j0]1r|]O0|O}]2]|]0]|S5
oj7|o0oj]1|jo]j]1]0]|]0]2]0]|G®6
o|j8fo]1|oj1r]j]oj0]2)0}7

0|9

1160

1 1

1] 2

113

11| 4

11({5

116

Defavit| O | 1 |O |1 ]O]OD

+ Only odd-numbered circuits are valid for OPS extensions.
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1. Command 110 Register 33,
Command 121-9 Register 2,
Command 185

2. Command 100 Register 07

3. Command 100 Register 09,
Command 100 Register 11,
Command 110 Registers 03, 04, 05,
Comamnd 121-9 Register 3.

4. Command 100 Register 09,
Command 121-9 Register 5,
Command 151-6 Register 2

HANDS-ON EXERCISE

e Give the SUPERSET™ sets the ability to perform Last Number Redial, Do
Not Disturb, Auto Answer, and Executive Busy Override.

e Use the Features Description section as a guide.
¢ Do your work on paper forms first!

s Test your programming by making sure ONLY SUPERSET™ sets can
perform the features.
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S§X-50™ DPABX: BLOCK PROGRAMMING

INSTRUCTIONS:

The following exercise is a self-teaching assignment on Block Programming.



S$X-50™ DPABX: BLOCK PROGRAMMING

SX-50™ DPABX - BLOCK PROGRAMMING

When programming an entire card, a “short cut” called Block Procgramming may be

used.
e Read Block Programming in the Features Description Section.
o Review the block programming forms in the Customer Data Entry
section.
1. How many cards may be programmed at once?
2. How many circuits may be programmed at once?
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ANSWERS

HANDS-ON EXERCISE

e Practice hiock programming for Commands 321-330 and 341-350.
Note: Be careful to choose extension numbering plans that do no presently exist.
For example, block programming could not start at extension 100 as it exists

already (it's the very first line circuit).

e Verify that your programming worked, by viewing the appropriate
Command 301-10.
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SX-50™ DPABX: RING GROUP PROGRAMMING - COMMAND 381

INSTRUCTIONS:

The following exercise is a self-teaching assignment on Ring Group programming,
Command 381.



SX-50™ DPABX: RING GROUP PROGRAMMING - COMMAND 381

SX-50™ DPABX - RING GROUP PROGRAMMING

The Ring Group is a group of telephones that ring simultaneously when an access
code is dialied.

The Ring Group is used for a department that wishes all its telephones to ring at once.
For example, a service department may have severai technicians each working on
different types of equipment. If you knew which technician you needed you could call
the teiephone directly. However, if you didn't know any of the technicians, you could
call the Ring Group Access Code and ALL the technician phones would ring.

¢ Read about the Ring Group in the Features Description section.

1. How many Ring Groups can there be on the SX-50™ DPABX?

2. Where is the Ring Group Access Code programmed?

3. What type of telephones CANNOT be members of a Ring Group?
q. How many members can there be in a Ring Group?
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Programming

To program a Ring Group enter the extension numbers of the members in fields
“becde”.

Note: Always start from field “b” when entering extension numbers. It the
extension is less than 4 digits long then leave the last fields blank.

EXAMPLE:

COMMAND 381 STATION RING GROUP PROGRAMMING

—— Ring Group Member Number

—— Station Number (1 — 9999)
| I |
a|lblc|d]|e
1 3 0 1
2141 1]0
314|555
41110} 0
5
6
7
8
9
5. How many members are in this ring group?
6. What are the extension numbers of the members in the ring group of the example
above?
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7. What code is dialed to make zll these telephones ring simultaneously?
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ANSWERS
1 1
2. Command 170 Register 25
3. SUPERSET™ sets
4. 9
5 4

6. 301, 410, 4555, 100

7. 497 (default)

HANDS-ON EXERCISE

e Create a Ring Group using telephones that are connected.

e Plan your work on paper first.
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S$X-50™ DPABX: HUNT GROUP PROGRAMMING - COMMANDS 361-366

INSTRUCTIONS:

The following exercise is a self-teaching assignment on Hunt Group programming,
Commands 361-366.



S§X-50™ DPABX: HUNT GROUP PROGRAMMING - COMMANDS 361366

SX-50™ DPABX - HUNT GROUP PROGRAMMING

A Hunt Group is used where a department wishes to have a general access number
but only have 1 telephone ring.

Members of sales department would belong to a circular hunt group. Circular hunting
insures an equal number of calls are distributed among the hunt group members. The
action is as follows;

Step 1 - All telephones are idle

Step 2 — An extension dials the Hunt Group Access Code

Step 3 - The system remembers which station received the last Hunt Group call

Step 4 - The system directs the incoming call to the next station programmed

Members of a security team may belong to a terminal hunt group. Terminal hunt
groups always ring the first staion programmed. The action is as follows;

Step 1 - All telephones are idle
Step 2 - An extension dials the Hunt Group Access Code
Step 3 - The system routes the call to the first station programmed.

Step 4 - If the first station is busy the cali is routed to the second station
programened.

Step 5 — If the first AND second station are busy the cail is routed to the third
station programmed.

Step 6 ~ etc.
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Programming

There are 6 Hunt Groups. Stations may belong to more than 1 hunt group. The
Command Numbers are 361-366.

e Read Hunt Groups in the Features Description section.

1. How many members can there be in a single hunt group?
2. How can hunt groups be expanded?

3. Where are the access codes located for hunt groups 1-6?
4. What are the default hunt group access codes?
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ANSWERS
1 8
2. By LINKing - all hunt groups could be linked to create 1 large group of 48.
3. Command 110 Registers 19-24

4. 491 through 496

HANDS-ON EXERCISE

In this exercise you will create a terminal and circular hunt group. DO THE WORK ON
PAPER FORMS FIRST.

® Review Hunt Groups in the Features Description section.
¢ Recall stations can be members of more than 1 hunt group.
e Create a circular hunt group.

® Create a terminal hunt group.
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INTRODUCTION TO TRUNKS

LINES AND TRUNKS

LINE is the term used to indicate a facility that extends from a switching device
{Central Office or PABX) to a terminating device (such a telephone set).

Therefore, you can get a residence LINE or a business LINE that extends from the CO
to a residence telephone or business telephone, respectively.

Similarly, you can get a line that extends from a PABX to an extension telephone.

These LINEs may terminate on a KEY SYSTEM, but remember that a key system does
not provide any switching functionality.

TRUNK is the term used to indicate a facility that extends from one switching device
(Central Office or PABX) to a second switching device (Central Office or PABX).

In North America, LINES usually provide a LOOP START operation, while CO TRUNKS
usually provide a GROUND START operation.

In some countries, both LINES and TRUNKS can be provided for either LOOP START or
GROUND START operation.
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LOOP START AND GROUND START TRUNKS

Loop Start Trunks

The Loop Start circuitry of a PABX trunk card behaves the same as a telephone, so a
telephone is used below for explanations.

The diagram shows a CO Loop Start line connected to a standard telephone. Note the
CO has a RING lead connected to —48V and a TIP iead connected to OV.

ov TIP F
RINGER
{AC ONLY)
CURRENT TELEPHONE
SENSOR
-48v RING

EXTO0762R0

The telephone in the diagram above represents the Loop Start Trunk circuitry found in
a PABX. If the CO loop is connected to a PABX it becomes a Loop Start trunk
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Initiating a Call

Before making a call the telephone must get the attention of the CO. It does this as

follows;

® With the telephone onhook (switch open) there is no DC current flow.

® With the telephone offhook the switch is closed and a “loop” is formed from RING
through the teiephone to the TIP.

® The closed loop draws a current which is detected by the CO.

® When the CO detects a current it places dial tone on TIP and RING then prepares
itself to receive dialled digits from the telephone.

RINGER
(AC ONLY)

ov TIP
CURRENT
SENSOR
-48V. RING
co

SP_TRLINKS.1_HO_RD5

TELEPHONE

OFFHOOK - DC CURRENT

EXTO7B1R0
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Dialling Digits

There are 2 methods of sending digits to a CO — Rotary Dialling and DTMF Dialling.
Rotary dialling is simply a8 making and breaking of the loop. When the digit g is dialled
the loop is broken 8 times. The CO merely counts the breaks to determine which

number has been dialled.

DTMF dialling consists of a different tone for each digit. Although the tones may sound
similar there is enough difference that the CO can distinguish one digit from the next.

ov TIP

TOUCH TONE

(DTMF)
DIALLER
v
HANDSET
———————————

TELEPHONE

RING
—-48V
coO
EXTO763R0
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Ringing the Called Telephone

The diagram below shows a CO ringing a telephone.

ov TIP
é A

RINGING N
v
> —

TELEPHONE
-48V | RING
ﬁ
co

CO RINGS A TELEPHONE

EXTOS5668R0
The CO rings a tetephone by sending an AC voltage to the ringer within the telephone.

When the telephone goes offhook the DC loop is formed. The CO detects the loop and
stops sending the ringing voltage.

Disconnecting

When the telephone is onhook the loop is broken and the current flow stops. The CO
detects this and drops the call.

The main problem with the Loop Start facility (either Line or Trunk) is GLARE or CALL
COLLISION. This is the name given to the situation where you go offhook at the same
time someone is calling you. In a residential installation this is not a major probiem
but in commercial situations this is a very undesirable situation.
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The Ground Start Trunk to a PABX is used to eliminate glare.
Ground Start Trunks

Ground Starting is a handshaking routine that is performed by the CO and the PABX
prior to making a phone call. The CO and PABX agree to dedicate a path so glare
cannot occur.

The Ground Start trunk handies conversation (a2 connected call) and dialling digits
(indication of destination) the same way as a Loop Start trunk. However, ground start
trunks differ from loop start trunks when it comes to setting up the path for signalling
{dialling) and communication (the end-to-end connection).

Ground Start PABX to CO Call

in a Loop Start Trunk the only break in the loop is the switch where the handset rests.
When the telephone is offhook the circuit is complete.

—l TIP

é NS
T /\
N/
f 75

CURRENT co TIP GND
SENSOR CALLER IDETECTOR

§ PABX

-48V RING
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INTRODUCTION TO TRUNKS

In a Ground Start Trunk there is another break in the TIP lead at the CO. A relay
remains open if the trunk is not in use, and closes if the trunk is in use.

When the PABX wishes to make a call the Ground Start Trunk works as follows;
e PABX checks busy/idie status of CO Trunk.

The PABX checks to see if the CO trunk is idle by measuring the voltage on the
TIP. If the TIP is not grounded by the CO (i.e. relay open) the trunk is idle.

e PABX calls the CO.
The PABX gets the attention of the CO by activating the CO Caller. The CO
Caller circuitry grounds the RING lead which causes a current flow from RING
to ground. Like a loop start the CO detects the current flow and proceeds to
dedicate the trunk

e (O dedicates trunk.
The CO informs the PABX that the trunk has been dedicated by closing the
relay. This grounds the TIP which is detected by the PABX's Tip Ground
Detector. The PABX then removes the ground on the RING.

With the handshaking complete a conventional PABX to CO call can be made.

Ground Start CO to PABX Calil

When a CO wishes to make a call it informs the PABX by grounding the TIP.

The handshaking works as follows.

e The CO informs the PABX of its intention to make a call by closing the relay and
grounding the TIP.

e The Tip Ground Detector sees this and the PABX dedicates this trunk to the
incoming call.

e The CO then sends ringing and a conventional CO to PABX call is made.
Release of the Call (Disconnect or Release Supervision)

When either the CO or the PABX wishes to release the call, it informs the other switch
by removing the ground it applied.

The handshaking works as follows.
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When a CO wishes to release the call it informs the PABX by removing the ground it
applied {(provides disconnect supervision).

e The Tip Ground Detector sees this and the PABX removes its ground and the loop
is once more idle and available for anoher call.
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CHECK YOUR UNDERSTANDING

1. How does a CO Loop trunk know when a PABX is seizing the facility {is offhook)?

2. How does a rotary dial telephone send digits to the CO?

3. How does a CO know to stop ringing a telephone that has been answered?

4. How does a PABX check to see if a CO Ground Start trunk has been dedicated?

5. How does a PABX indicate to the CO that it requires the trunk?
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ANSWERS

1. When a PABX seizes the trunk it completes a circuit or “loop”. The complete circuit
draws current which is detected by the CO and interpretted as an offhook condition.

2. Rotary dial telephones momentarily break the circuit (stop current flow) to represent
digits. The circuit is broken 3 times for the digit 3 The CO counts these evenly-spaced
breaks and determines which digit has been dialled.

3. When a CO rings a telephone it is onhook and there is no DC current flow. When
the telephone is answer the offhook condition completes the DC loop. The CO detects
the flow of current and interprets it as a signal to stop ringing the telephone.

4. To see if the trunk has been dedicated, the PABX checks to see if the TIP lead is
grounded. An undedicated Ground Start Trunk has an open relay between Ov {ground)
and the TIP lead connected to the PABX. If the trunk has been dedicated the CO will
close the relay and ground the TIP lead.

5. A CO Ground Start Trunk is called by the PABX CO Caller circuit. This circuit briefly

grounds the RING lead causing DC current to flow. The CO detects the current flow
and interprets it as a request for service from the PABX.
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SOME DEFINITIONS
Supervision:
the means to seize, release and answer the other end of the circuit.
Signalling:
the digits dialled, either DTMF tones or dial pulsing.
information:

status tones; dial tone, ringback tone, etc.
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E & M TRUNKS

E & M Trunks are used to interface two PABXs. The PABXs may be located in the same
buitding or be distant.

The E & M trunks come in 5 types of configurations. Each type may have 2 or 4 wires
for voice, and 2 or 4 wires for signalling. These are defined as;

E Lead

Commonly called the EAR Lead. It is used to receive supervision from the far—end
PABX.

M Lead
Commonly called the MOUTH Lead. It is used to send supervision to the far-end PABX.
Tip & Ring

In a 2 wire configuration these wires are used to send and receive voice. In a 4 wire
configuration these wires are used to send voice to the far~end PABX.

TR & RR

Used in 4 wire configurations to receive voice from the far-end PABX.
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2 WIRE E & M TYPE 1

PABX A PABX B

Supervision to/from PABXs

M -_ E
Voice

T T
M ——

R R
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PABX A

4 WIRE E & M TYPE 1

Voice

PABX B

T — TR

R EEE— RR

TR —_— T

RR r————— R

E ——— M
Supervision to/from PABXs

M —_— E
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Back to Back (Co-located) E & M Connection

A Back to Back Connection is a direct connection between 2 PABXs without going
through the public telephone network,

BACK TO BACK
2 WIRE E & M TYPE 1

PABX A PABX B
Voice
T T
R R
E —_— M ov
DETECTOR
-48V
Supervision to from PABXs
ov M _— E
DETECTOR
-48V
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A call is made as follows,

e Extension A from PABX A wishes to call Extension B in PABX B.

& [Extension A dials the trunk access code for PABX A

® PABX A informs PABX B of an incoming call by grounding the M Lead.
® PABX B detects the ground on its E lead

e PABX B prepares for incoming dialled digits.

e PABX A sends DTMF digits across Tip and Ring. Rotary dial digits are sent by
pulsing the M lead.

e PABX B grounds its M Lead to inform PABX A that Extension B has answered. This
is called Answer supervision.
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CHECK YOUR UNDERSTANDING

1. What leads are used for sending or receiving supervision between PABXs?

2. What leads are used for voice between PABXs in 2 wire E & M trunk configurations?

3. What leads are used to receive voice between PABXs in 4 wire E & M trunk
configurations?

4. In a back to back connection how are rotary dialled digits sent from PABX A to
PABX B?
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CHECK YOUR UNDERSTANDING
1. E & M Leads. E lead receives, M lead transmits
2. Tip and Ring
3. TR and RR

4. Rotary dial digits are sent by pulsing the relay on the M lead on PABX A.
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DIRECT INWARD DIAL (DID) TRUNK

The purpose of the DID trunk is to eliminate the need for the switchboard operator to
handle incoming calls. If you know the extension number of the person you want to
speak with the DID trunk allows you to dial that extension number directly from
anywhere in the world!

Unlike Loop Start/Ground Start trunks the DID trunk does not have a fixed answer
point. The LS/GS trunks are programmed to always ring at a console or station or
night bell etc., while DID trunks determine their ultimate destination based on the
digits dialed by the caller.

Recall that for regular CO trunks, the CO sends a ringing voltage to the PABX to
establish the call. The PABX then answers the call and connects the trunk to a
predefined answer point. In the case of a DID trunk, the CO seizes the trunk (goes
off-hook), the PABX prepares to receive digits and the CO sends digits.

The number of digits that the CO sends is determined by the range of numbers served
by the DID trunk; typically the CO sends the last 1 to 9 digits that the caller has
dialled.

It works like this.

An extension connected to the PABX has the extension number 123. This extension can
be reached directly from anyone by dialling 592-7123.

592-7123 123
co PABX ——— Extension
123

Caller

The CO strips the 592-7 and passes on the digits 123 to the PABX. The PABX then
connects the incoming caller to extension 123.

The DID Trunk is capable of monitoring an onhook/offhook condition (when the CO
wants to send digits), and it is capable of collecting digits.

One final note: DID trunks are used for incoming calls only; outgoing calls cannot be
made on DID trunks.

DIRECT INWARD SYSTEM ACCESS (DISA)

The DISA trunk is a programmable feature of a PABX. It uses a regular Loop Start or
Ground Start CO trunk.

Usually a CO trunk will ring in to the console or a station, etc.
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When programmed as a DISA, the PABX does not route an incoming caller to a
destination. Instead, it reurns dial tone to the incoming caller. The caller can then
choose the destination — internal or external.

One of the main uses for a DISA trunk is to allow empioyees to make a long distance
call while being out of the building. The employee calls up the DISA line, enters a

security code, then makes the call. The PABX is then charged for the iong distance
call.

FOREIGN EXCHANGE (FX} TRUNKS
The FX trunk is a regular Loop Start or Ground Start CO trunk.
An FX trunk terminates in a distant or 'Foreign’ CO exchange.

This means that when you place an outgoing call, you seize the trunk and connect
directly to the distant CO which returns dial tone.

Therefore, a call placed from your PABX over the FX trunk to a number served by the
distant office is effectively a ‘local’ call instead of a long distance call. This means that
you do not need the long distance call identifier “1%, for the call and it must not be
outpulsed over the trunk

Similarly, a call placed to your PABX over the FX trunk from a number served by the
distant office is effectively a 'iocal’ call for the caller instead of a long distance call.

Telcos provide FX trunks at a fixed monthly rate that is higher than the rate for a
standard CO trunk, and is usualiy based on the distance to the distant CO.

WIDE AREA TELEPHONE SERVICE (WATS) TRUNKS
The WATS trunk is a regular Loop Start or Ground Start CO trunk.
WATS trunks are used only for long distance calls.
OUT-WATS trunks connect an outgoing caller directly to the toll network, bypassing
the local CO. This means that you do not need the long distance call identifier "1, for

the call.

Some COs will ignore the “1” if you outpulse it over the trunk, while other older COs
will reject the call if the “1" is outpulsed.

Telcos provide WATS trunks at a fixed monthly rate that is sold in blocks of ‘hours of

use’. You pay for the service in advance, so your money is spent whether or not calls
are made to use up the leased fime.
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A call placed to your PABX over an IN-WATS (800 service) trunk, from a number
served by a distant office is effectively a ‘local’ call for the caller instead of a long
distance call because you pay for the trunk service.

A call placed to your PABX over an IN-WATS (900 service) trunk is a reduced rate long

distance call for the caller. This means that while you pay for part of the service, the
caller is charged a reduced long distance rate, for example, 50 cents per call.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on Trunk Group programming,
Commands 151-156.
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S$X-50™ DPABX - TRUNK GROUP PROGRAMMING

introduction

What is a Trunk Group?

A trunk group is a number of trunks that handle OUTGOING calls in identical fashion.
For example, all regular CO trunks would be placed in trunk group 1. The access code

for Trunk Group 1 is “9” (i.e. dial 9, then the number to make an external call}.

When a user dials 9 the system selects one of the trunks in the trunk group. The trunk
is connected to the CO where the call will be processed.

— Trunk
Trunk
Group Trunk ]
1 Central
Office
Dial Trunk —
9
e Trunk

Remember that TRUNK GROUPS are used for outgoing calls only. When the Central
Office wishes to call the PBX on one of the trunks, an answer point (usually the
console) must be programmed. Answer points are covered in the next module.

Trunk Group Programming

Different trunk groups are required when different trunk services are used.
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For example, most businesses will have the local CO trunks in Trunk Group 1. However,
they may also have Tie Trunks in Trunk Group 2, and special long distance trunks in
Trunk Group 3.

PABX
6 1
——— To Central Office (Local Calls)
g Pr—
6 2p—
Tie line to another PBX
8 pP——— (Connected to another building associated
with the business)
6 3 p—m
———— To WATS Lines (long Distance Calls)
78 p——r

If a user connected to the PBX in the diagram wanted to make an outgoing call there
would be a choice of 3 Trunks Groups.

H it was a local call, the user would select Trunk Group 1 by dialling "9” + the external
number.

If it was a to the other PBX, the user would select Trunk Group 2 by dialling "8".

If it was a long distance call, the user would select Trunk Group 3 by dialling "78" +
the external number.

Page 24-2 $P_CMD151.1_HO_RDS



S§X-50" DPABX: TRUNK GROUPS - COMMANDS 151-156

Programming Trunk Groups

There are 6 trunk groups available. The commands used to program trunk groups are
Commands 151-156. Command 151 is used for Trunk Group 1, CMD 152 is for Trunk
Group 2, CMD 153 is for Trunk Group 3, etc.

By default, all LS/GS Trunks are programmed into Trunk Group 1. All E&M Tie trunks
are programmed into trunk group 2.

¢ Locate the Trunk Group forms in the Customer Data Entry section.
A brief explanation of some of the registers is listed.

¢ Read through the following section, An Explanation of Trunk Group
Forms Commands 151 - 156.

¢ You may wish to remove or photocopy this document and keep it with
your Customer Data Entry section.

¢ More information is found in the Features Description section.
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ASSIGNMENT #1 - Trunk Groups

1. The actual trunk circuit is used for both incoming and outgoing calls. Which does
Trunk Group prgramming effect? Explain your answer.

2, Why do most PBXs require more than 1 Trunk Group?
3. How many trunk groups are there on the SX-50™ DPABX?
4. What are the default Trunk Group Access Codes?
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5. Where are the Trunk Group Access Codes programmed? Give command and
register numbers for each trunk group.

6. What is the recommended method for trunk hunting? Why?
1. What is the recommended programming for Wait for Dial Tone? Why?
8. What feature allows a Rotary Dial telephone to outpulse to a DTMF Only CO?
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ANSWERS

1. Trunk Groups effect OUTGOING calls as trunk groups are accessed by devices
connected to the PABX (ie dial 9 to get out).

2. A trunk group is required when differnt types of trunks or trunk services are used.
3 The S$SX-50™ DPABX can accommodate up to 6 different trunk groups.
4, The default access codes are:

Trunk Group 1 - 9,
Trunk Group 2 - 8,
Trunk Group 3 - 78,
Trunk Group 4 - 79,
Trunk Group 5 - None
Trunk Group 6 - None

5. Command 151-6 Register 1 Field fghi (up to 4 digit code)

6. Terminal Hunting is reccommended in the opposite direction from the CO hunt to
reduce the chance of call cellision.

7. Use No Wait if the CO is reasonably fast in reacting to an offhook signal.

8. Rotary Dial to Dial Pulse conversion can be achieved by setting Command 151-6
Register 2 Field g = 0.
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HANDS—~ON EXERCISE

With default data loaded, all LS/GS trunks are in Trunk Group 1, all E&M trunks are in
Trunk Group 2, and all DID trunks are not in any trunk groups.

SP_CMD151.1_HO_ROS

NOTE: Alarms will be raised when a user attempts to call out on a trunk
that is not connected. Since all trunks are placed into Trunk Group 1,
this situation will likely occur both in your lab and in the field. The
solution in the field is to make unconnected trunks Incoming Only (ie
not members of a trunk group). You will learn about this in the next
module. For now, change the hunting to terminal and insure the first
trunk is connected. Use your maintenance commands to clear any
busy-outs, alarms, etc.

View the Trunk Group Access Codes on your PBX. Insure they match the
codes as described in the Customer Data Entry section.

Connect a Butt Set to a connected trunk circuit.
Set the outpulsing to Rotary - Inhibit DTMF Until Answer.

Using a DTMF telephone, outpulse a number and prove that the humbers
are being outpulsed in rotary format.

Change the programming to insure that DTMF tones are always
outpulsed - even if a rotary dial telephone is used.

Change the default Trunk Group 1 Access Code to 7623. Prove that it
works.

Change the code back to 9.
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AN EXPLANATION OF TRUNK GROUP FORMS

COMMANDS 151-156

REGISTER 1

1.

TRUNK SELECT

This is not programmabie and is always Automatic.

TRUNK HUNTING

This option lists the two methods that a trunk may be selected.
Circular

The selection of a trunk is the next one available after the last trunk used.
Terminal

The selection of a trunk is the first one available starting from the beginning of
the entries in the trunk group.

Hint: To help eliminate glare use Terminal Hunting sta_rting'from the opposite end
from where the CO hunts.

TRUNK GROUP OVERFLOW

When all the trunks in one group are busy users may be routed to the trunks in
another trunk group. Enter the trunk group number that will handle the overflow.
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Page 25-2

IDENTIFIED TRUNK GROUP

Used for E&M Trunks.

In back to back PABX installations it may be desirable to outpuise the Trunk Group
Access code along with the other digits to the far—end PABX. The Access Code
matches the first digit of the far-end numbering plan making the two systems appear

as one PABX.

Example;
User wants to call person on the other PABX.
User dials other persons extension number - 237
The "2” is the E&M Trunk Group Access Code

The E&M outpulses 237 and the far end extension rings

TRUNK GROUP ACCESS CODE

Each trunk group has a separate access code that is programmable.
Default programming is:

Dial 9 - Trunk Group 1 (All LS/GS Trunks)

Dial 8 - Trunk Group 2 {(All E&M Trunks)

Dial 78 - Trunk Group 3 (No trunks assigned in default programming)
Dial 79 - Trunk Group 4 (No trunks assigned in default programming)

Trunk Groups 5&6 have no default access code.
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REGISTER 2

1. WAIT FOR DIAL TONE

No Wait - Outpulse After Delay
This option may be used for COs that immediately return dial tone.
Also, this option is used for trunks that do not provide dial tone {(E&M Tie) or
where service is deplorable and the central office dial tone resembles the sound
of a lawnmower cutting through a giant blob of marshmaliow. The system may
not be able to recognize the noise as dial tone.

Wait For 5 Seconds
The trunk will wait for dial tone or 5 seconds then outpuise.

Unlimited Wait With Polling

Where service is very slow and dial tone may not be received for minutes a
trunk may be seized without a timeout if this option is enabled.

Unlimited Wait With Manual Verification

With this option enabled the user can listen for dial tone and then manuatly
inform the system by flashing the switchhook.

2. DIAL TONE DETECTION TIMING

This timer states the length of time dial tone must be present before the DPABX will
accept it as valid dial tone detection.

3. DELAY BEFORE QOUTPULSING

This timer is active ONLY if the WAIT FOR DIAL TONE option is set to 0, No Wait -
Outpuise After Delay

This timer will determine the duration that the SX-50™ DPABX will wait before
outpulsing.
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4, ANSWER SUPERVISION (FAR-END ANSWER SUPERVISION TYPE)

No Answer Supervision

This option is the one most often selected as most North American COs do not
provide answer supervision.

Supervision is Meter Pulse or Reversal

Select this option for E&M Trunks. When a pulse is seen on the “E" lead the
E&M trunk will assume the call is answered and will drop the DTMF receiver.

lgnore Supervision except for Toll Restriction

If the next option "RESTRICT EXTERNAL CALLS ON REVERSAL” is enabled calls
will be barred if the CO provides a reversal.

Supervision is Meter Pulse Only, lgnore Reversals

The CO provides answer supervision by supplying a meter puise. Reversals will
be ignored.

5. RESTRICT EXTERNAL CALLS ON REVERSAL

This option gives restriction for calis to COs that provide a reversal on toll calls.

6. DTMF OR ROTARY DIALING

DTMF

This option converts Rotary Pulses to DTMF signals for use with COs that are
not capable of accepting Rotary Pulses.

Rotary
This option converts DTMF Tones to rotary dial signals for use with COs that
are not capable of accepting DTMF tones. The DTMF Tones appear on the trunk
as well as the rotary signals.

Rotary, Disable Qutgecing Audio Until Answer

If the prescence of audio causes problems on the trunk line before a call is
established then this option may be used.
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Rotary, Inhibit DTMF Until Answer
If the prescence of DTMF on the trunk causes problems before a call is

established this option may be used. After answer supervision is received, DTMF
tones may be used to cutpulse t0 a device at the far end.

7. SIMULATE CO DIAL TONE

With this enabled a system-generated dial tone is provided immediately after a Trunk
Group Access Code is dialled.

8, TRUNK GROUP SMDR ENABLE

Enables SMDR for the Trunk Group. This must be enabled to record SMDR for calls
using this trunk group.

9. TRUNK GROUP LAST NUMBER REDIAL

This option must be enabled in every trunk group desiring the Last Numbher Redial
option.

10. TRUNK GROUP MANUAL E&M TRUNK

Enable this option if the Tie Line is routed to a fixed answer point (ie. Attendant
Console) at the far end. This will ensure an immediate audio path as soon as the Trunk
Group Access Code is dialed.
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REGISTER 3

1. MESSAGE REGISTRATION

This option is enabled when it is desirable to track the cost of calls.

The SX-50™ DPABX keeps a tally of the number of units a station has against it. A unit
is worth X cents (determined by the customer). For each call there is an initial unit
charge plus length—of-call unit charge.

Initial Units + Length-of-Call Units = Total Units

If a station has this option enabled in COS, message registration units will be tallied
according to the Initial Message Registration Unit (base units) plus the Count
Additional Message Units (call length).

2, MESSAGE REGISTRATION ENABLE

Enable this feature if message registration is required for the trunk.

3. COUNT ADDITIONAL MESSAGE UNITS

Enable {CO provides the meter pulses)
Select Enable if Meter Pulses are provided from the Public Network.
Enable, insert Pseudo Message Unit every 6 Seconds

Select this option if the SX-50™ DPABX is to provide a meter pulse every 6
seconds.

Enable, Insert Pseudo Message Unit every 60 Seconds

Select this option if the SX-50™ DPABX is to provide a meter pulse every 60
seconds.

4, INITIAL MESSAGE UNIT CHARGE

00 to 99

Seiect the initial charge the caller will be debited after the when Answer
Supervision is received or the Pseudo Answer Timer Expires.
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5. ADDITIONAL MESSAGES UNIT CHARGE

00 to 99

Select the rate to be applied to the caller after each meter pulse or psuedo
meter puise.

6. PSEUDO ANSWER TIMER

1-7 x 10 sec

If no answer supervision signal is received this timer determines the delay time
before the psuedo meter pulses will start being applied to the caller.

REGISTER 4

1. SENDING ANSWER ON INCOMING DIAL TRUNKS

This option is used for incoming calls that come in to the PABX and then are routed
externally on another trunk. This may happen under a Tie, DISA or External Call
Forwarding condition.

Originating Station Far End
A >{Trunk >{Trunk —==-—- > Trunk|===—=—=—= > N\
/_\ /_\

PBX A PBEX B

Send Answer When Answer is Received
The SX-50™ DPABX returns an answer indication to the originating station only

when the far end answers. If the originating station calls in on an E&M line then
the DTMF receiver is kept until the far end answers.
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Send Answer After End of Dialing

The SX-50™ DPABX returns an answer indication after the originating station
dials the last digit. In this case the PBX is reacting after an End of Dialing timer
has expired (fixed at 10 sec). If the outgoing trunk is busy then busy tone is
returned.

Use this option if the far end trunk does not provide answer supervision but the
originating trunk does (ie. E&M to CO).

Send Answer Upon Accessing Outgoing Trunk
The SX~-50™ DPABX returns an answer indication when sucessfully seizes a CO

Trunk. If the outgoing trunk in PBX B is busy then no answer supervision is
provided.

2, BEHIND PABX OPERATION

In Behind PBX configurations a loop start trunk is connected to a line circuit of another
PBX. To exercise features from one PBX to the other the ability to perform a
switchhook flash is required.

The most popular type of flash is a Loop Disconnect which is a momentary disconnect.
Select this option if the line circuit accepts a momentary onhook condition as a flash.

In European installations the Ring Ground is a common method of signalling. Select
this option if the line circuit accepts a ground pulse on the ring as a flash.

Normatlly a trunk is not required to perform a switchhook flash. This feature would be
disabled in regular CO configurations.

3. BEHIND PABX RECALL SIGNAL DURATION

This feature determines the iength of the flash.
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4, CREDIT CARD CALLING OPERATION

Enable this feature for using Credit Card calls.
When enabled the system applies a DTMF receiver to the trunk in anticipation of
receiving a tone from the CO. If a user dials 0 + a number then the CO will respond

with the # DTMF tone (enter credit card number).

NOTE: Limit the use of this feature as it requires 2 of the 5 DTMF receivers per call.
See SMDR - Credit Card Calls for more information.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on Trunk programming,
Commands 501-580.
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S$X-50™ DPABX — TRUNK PROGRAMMING

Introduction

There are 3 types of trunk hardware types availabie on the $X-50™ DPABX; LS/GS,
E&M, & DID. This section concentrates on the LS/GS trunk although much of the
information is applicable to all frunk types.

fn trunk programming 2 main things are accomplished:

1)} Trunk Answer Point - When the CO rings in to the PBX on a particular trunk,
which device - console, station, night bell - rings?

2) Trunk Group Membership — Which Trunk Group does the trunk belong to?

Also in trunk programming the cperation of the various types of trunk circuits are
determined.

Trunk Numbering
Each trunk has a unique command number is programmed separately. The command

number is a 5 followed by the trunk equipment number. Trunk equipment numbers are
shown in the chart below.
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Trunk Equipment Numbers

Slot Number

Circuit

Number | 1 2 3 4 5 6 7 8 g | 10
01 ot | o9 | 17| 25| 33] 41| 49| 57| 65| 73
02 02| 10| 18} 26| 34| 42| s0| 58| 66 | 74
03 03| 11| 19| 27| 35| 43| 51| 59| 67 | 75
04 oa| 12| 20| 28| 36| 44| 52| 60| 68 76
05 o5 | 131 21| 20| 37| 45| 53| 61| 69 | 77
06 o6 | 14| 22| 36| 38] 46| 54| 62| 70| 78
07 o7{ 15| 23| 31 ] 38| 47| s5} 63| 71| 78
08 o8| 16| 24| 32| a0 | 48| 56| 64| 72| 80

E&M Trunks use ODD Equipment Numbers only.

For example, programming for the 5th LS/GS trunk circuit in slot 6 would be 545 (5 +

Equipment Number 45).

This is the same chart used for maintenance commands that apply to trunks.

Page 26-2
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ASSIGNMENT #1 - Trunk Equipment Numbers

1. What is the maximum number of trunk circuits on an LS/GS Trunk card?

2, Name the command numbers for LS/GS trunks in the following positions;
Slet 1 Circuit 1
Slot 3 Circuit 2
Slot 4 Circuit 8
Slot 7 Circuit 7
Slot 8 Circuit 3
Slot 10 Circuit 5
Slot 6 Circuit 3

Slot 1 Circuit 9
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Trunk Programming

e Locate the default programming in the Customer Data Entry section.
The Trunk Programming information begins with an explanation of the registers.
e Locate the default programming for register 1.

Note that field “b” determines which trunk group the trunk belongs to.

3. What is the default programming for field “b” for LS/GS, E&M, and DID trunks.
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4. What should the programming for field "b” be for trunks that are not connected to
a CO? Why?

Trunk Answer Points - Console

The trunk circuit itself must be programmed to ring a destination within the PBX.
Usually trunk circuits ring in to the console. Alternately, a trunk may be programmed
to ring into a station, a recording, the night bell, a hunt group, the ring group, etc.

Trunks may have a Day Answer Point and a Night Answer Point.

By default, LS/GS Trunks ring in to the Attendant Console during the day and to the
Night Bell during the night.

® Locate the programming for register 4 of the Customer Data Entry
section,

This register contains the programming for the Day Answer Mode

By default field "d” is a 1 (LDN 1}. If field d = 1, 2, or 3 then the trunk will ring the
consocole. The console will indicate LDN 1, LDN 2 or LDN 3 corresponding to what is
programmed. LDN stands for Listed Directory Number.

The reason multiple LDN numbers are required is for greeting different types of
incoming callers.

For example, suppose 3 professionals (family doctor, dentist, optometrist) shared the
PBX in one office. Each professional wouild have their own trunk(s} and publish
separate telephone numbers in the telephone book. By directing the doctor’'s trunks to
EDN 1, the dentist’'s trunks to LDN 2, and the optometrist’'s trunks to LDN 3, the
attendant can handle all calls and greet incoming callers accordingly.
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ASSIGNMENT #2 - Trunk Answer Points

1. Show the command number, register number, and programming required to satisfy
the following requirements.

LS/GS Trunk Slot 5 Circuit 3 rings to Attendant Console LDN 1 during the day.

LS/GS Trunk Slot 10 Circuit 8 rings to Attendant Console LDN 2 during the day.

LS/GS Trunk Slot 2 Circuit 6 rings to Attendant Console LDN 3 during the day.
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Trunk Answer Points — Direct-in Line

Rather than ring a console, trunks may be programmed to ring directly to an alternate
location. When a trunk is programmed this way it is termed a Direct In Line.

An example of a direct-in line is a sales department.
The sales division of a business couid publish its own teiephone number. When
someone dialled that number the trunk would route the caller to a Hunt Group which
contained the sales people.
This is the situation that occurs for televsion commercials that offer you the
opportunity to purchase by dialling the number on the screen. The number you call will
ring directly in to a hunt group. The hunt group programming will insure you are
connected to an idie station.
Programming Direct-in Lines

® Locate register 4 in the Customer Data Entry section

The programming for a direct-in line is done in 2 stages.

First, the trunk has to be programmed to be a Direct—in Line (i.e. not ring the console).
This is accomplished by setting field “d” = 0.

If and ONLY IF field “d” = 0, will the PBX consider the programming for field "efg”. Field
“efg” determines where the trunk will ring in.

e Read Direct-In Lines in the Features Description Section
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If an individual station is used as a answer point {single line or SUPERSET™ set) the
equipment number is programmed NOT the extension number. The equipment number

is taken from the chart below:

*Use for Test Line, Day

Station Equipment Numbers

Answer Points, Night Answer Points, ONS Stations

Slot Number

Circuit

Number 1 2 3 4 5 6 7 8 9 10
01 001 | 017 | 033 | 049 | 065 | 081 | 097 | 113 | 129 | 145
02 002 | 018 § 034 | 050 | 066 | 082 | 098 | 114 | 130 | 146
03 003 | 019 | 035 | 051 | 067 | 083 | 099 | 115 | 131 | 147
04 004 | 020 | 036 | 052 | 068 | 084 | 100 | 116 | 132 | 148
05 005 | 021 037 053 | 069 | 085 101 117 133 149
06 006 | 022 | 038 054 | 070 | 086 102 | 118 | 134 150
07 007 | 023 | 039 0565 | 071 087 103 | 119 135 151
08 008 { 024 | 040 | 056 | 072 | 088 | 104 | 120 | 136 | 152
09 009 | 025 { 047 | 057 | 073 | 089 | 105 | 121 | 137 | 153
10 010 | 026 | 042 | 058 | 074 | 090 | 106 | 122 | 138 | 154
11 oM 027 | 043 059 | 075 { 091 107 | 123 139 1556
12 012 | 028 | 044 060 | 076 | 092 108 | 124 | 140 156
13 013 | 029 | 045 | 061 | 077 | 093 | 109 | 125 | 141 | 157
14 014 | 030 | 046 | 062 | 078 | 094 | 110 | 126 | 142 | 158
15 015 1 031 047 063 | 079 | 085 111 127 143 159
16 016 | 032 | 048 064 | 080 | 096 112 | 128 144 160

Page 26-8
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ASSIGNMENT #3 - Direct-in Line Programming

1. What are the 5 destinations a trunk may ring if programmed as a Direct-In Line.

2. State the command number, register number and programming required to satisfy
the following requirements.

LS/GS Trunk Slot 5 Circuit 3 rings to Hunt Group 1 during the day.

LS/GS Trunk Slot 7 Circuit 5 rings to the Ring Group during the day.

LS/GS Trunk Slot 2 Circuit 2 rings to the Night Bell during the day.

LS/GS Trunk Slot 6 Circuit 3 rings to the station in Slot 1 Circuit 16 during the
day.

LS/GS Trunk Slot 10 Circuit 7 rings to the station in Slot 8 Circuit 11 during the
day.

LS/GS Trunk Slot 7 Circuit 4 rings to the station in Slot 2 Circuit 6 during the day.
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Night Answer Points
Night Answer Points for trunks are programmed in register 5 of CMD 501-580.
e Locate register 5 in the Customer Data Entry section.

Night answer points are programmed in identical method to the day answer point. If
field "b” is a 1, 2, or 3 it will ring the attendant console under the corresponding LDN
number.

if and ONLY IF field “b” is a 0, will the PBX consider field "cde”. Field “cde” determines
where the trunk will ring in.
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ASSIGNMENT # 1 ANSWERS
1. Max 8 circuits on an LS/GS Trunk Card

2. Command 501,
Command 518,
Command 532,
Command 555,
Command 559,
Command 577,
Command 543,
immpossible.

3. LS/GS b=1E&M b =2 DID b =0

4. For unused {(unconnected) trunks b should he set to 0 or the trunk will be
accessed when the Trunk Group Access Code is dialled. The trunk will fail
diagnostics and cause an alarm (likely AL 10 NO LOOP CURRENT).

ASSIGNMENT #2 ANSWERS

1. Command 535 Register 4 Field d = 1,
Command 580 Register 4 Fieid d = 2,
Command 514 Register 4 Field d = 3,

ASSIGNMENT #3 ANSWERS
1. Station, Hunt Group, Ring Group, Night Bell, RMATS

2. Command 535 Register 4 Field d = 0, Field efg = 161,
Command 553 Register 4 Field d = 0, Field efg = 167,
Command 510 Register 4 Field d = 0, Field efg = 000,
Command 543 Register 4 Field d = 0, Field efg = 016,
Command 579 Register 4 Field d = 0, Field efg = 123,
Command 552 Register 4 Field d = 0, Field efg = 022

¢ Review the following section AN EXPLANATION OF TRUNK FORMS
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SX-50™ DPABX: TRUNK PROGRAMMING - COMMANDS 501-580
LAB PROJECT
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on Trunk programming,
Commands 501-580.
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SX-50™ DPABX - TRUNK PROGRAMMING

Trunk Group Membership

Recall that defauit progamming places all L§/GS Trunks in Trunk Group 1. Trunks that
are not connected a CO line will cause an alarm when they are selected in the trunk

hunting process. That is, if a user dials 9 and gets a trunk circuit that is not connected,
an alarm will be raised.

In the Trunk Group programming assignment this was temporarily resolved by making
the trunk group terminal hunting (i.e. always circuit 1 uniless busy).

The best way to resolve this situation in the field is to remove unconnected trunks
from any trunk group.

¢ Remove all your unconnected trunks from trunk groups by making them
Incoming Only.

® Make 1 trunk circuit a member of Trunk Group 3. Make a call on this
trunk by dialling the access code for Trunk Group 3 (78) plus the desired
number.

Trunk Answer Points

By default LS/GS Trunks ring in to the consoie (LDN 1) during day service and to the
Night Bell during night service. However, the day and night answer points for each
trunk are programmable.

® Provide the following answer points:

DAY N!GHT
Trunk Circuit #1 LDN 1 Night Beit
Trunk Circuit #2 Hunt Group 1 Ring Group
Trunk Circuit #3 Ring Group Extension 100
Trunk Circuit #4 Extension 100 LDN 2
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AN EXPLANATION OF TRUNK FORMS

COMMANDS 501 - 580

REGISTER 1

1.

TRUNK GROUP MEMBERSHIP

incoming Calls Only
Select this option if a trunk is to be used for incoming calls only.
Trunk Groups 1-6
Use this option to place trunks in a trunk group. Any trunk that makes outgoing

calls, including Direct Trunk Select and Direct Line Select, must be placed in a
Trunk Group. Note: DTS trunks will be skipped in hunting.

TRUNK ALARM CONTROL

With this option enabled, NO RELEASE ACKNOWLEDGE and NO SEIZE ACKNOWLEDGE
problems with a trunk will cause the ALARM indicator on the console to ring.

TRUNK HARDWARE TYPE

Short Analog CO Trunk

Use this option for Behind PABX connections or if the distance to the CO is less
than 2Km.

Long Analog CO Trunk

This is the most common option. Use this option when connecting to a CO over
2Km away.

Analog Toll Office Trunk

Select this option if the CO is a Long Distance Central Office.
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Analog Tie Trunk
Select this option for interfacing E&M Trunks to the Public System.
Satellite Tie Trunk
Select this option for behind PABX tie connections.
Short Analog DID Trunk
Used for DID Trunks less than 2Km from the SX-50™ DPABX
Long Analog DID Trunk

Used for DID Trunks more than 2Km from the SX-50™ DPABX

4. TRUNK CLASS OF SERVICE (INWARD DIAL)

0 = Not Inward Dial Trunk
Select this option if the trunk will NOT be used as a DISA or E&M trunk.
COS 1109

This option applies a Class of Service to an incoming trunk cali (is to be treated
as an extension). This applies to DISA or E&M tie trunks.

5. INWARD DIAL DELAY BEFORE ANSWER

With delay enabled the calling party will receive ringback (8 sec) before the
system answers the call. Do not enable for E&M if it is used as a transparant
tie.

6. CONNECT TO OUTGOING TRUNK WITHOUT THIRD PARTY

With this feature enabled DISA and E&M users may access a trunk without
going through the Attendant Console.
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7. INWARD DIALING ARS ROUTING CLASS OF SERVICE
This option sets the RCS number of the incoming trunk.
When a DISA or E&M Call comes into the SX-50™ DPABX and selects an
outgoing route (i.e. Trunk-to-Trunk} the call is treated under the conditions of
ARS and the RCS number of the incoming trunk.
8. TRUNK USE
This option specifies the type of trunk service type. If the trunk is unused then select
option 0 = Disabled.
9, TRUNK DIALING TYPE
For the type of service for incoming call type.
REGISTER 2
1. TRUNK QOUTPULSING BREAK/MAKE RATIO
This feature allows the trunk to conform to different Central Office rotary dial
specifications.
2. DISCONNECT SUPERVISION GUARANTEED
If this option is set to Yes then the SX-50™ DPABX will iook for a disconnect signal
from the Central Office. If it set to No then disconnect supervision is not expected,
however, the SX-50™ will still acknowledge a disconnect signal from the CO. In order
to connect two trunks together, this option must be enabled for at least one of the
trunks.
3. DISAPPEARANCE OF REVERSAL IS A DISCONNECT

The PABX treats the disappearance of a Reversal from the Central Office as a
disconnect signal. The PABX will then disconnect the trunk.
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4, REVERSAL MEANING ON CALL ORIGINATION

Enable this feature if a Reversal from the Central Office means a call is incoming to
the PABX.

5. DISCONNECT TIMING

Select a time which the PABX considers a far end on—hook condition to be a
disconnect.

6. START TYPE

Select Loop start or Ground start to match trunk to facailities.

7. TRUNK HANG-UP DELAY (GUARD) TIMER

No Delay

With this option enabled the trunk is free to accept internal or external calls
immediately after the previous call shas been disconnected.

1 to 16 Seconds
With this option enabled the trunk is busied-out for a selectable period after a

call is disconnected. This prevents accidental connections for calls using that
trunk immediately after.
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REGISTER 3

1.

TIE LINE DISCONNECT TIMER

Select this option if the far end is to be monitored for disconnect.

E&M TRUNK LEAD INVERSION

Select "M” inversion for Type | Back-to—Back connections. Select No inversion for
connecting E&M Trunks to the Public Network or to Type V E&M trunks.

E&M DELAY DIAL OUTGOING

The far end may send a signal telling the PABX to cease outpulsing of digits. This
delay signa! may be sent before or during outpulsing.

E&M WINK START INCOMING ENABLE

Select this option if the receiving PABX is required to send a signal to the transmitting
PABX indicating that a trunk has been seized.

E&M WINK START OUTGOING ENABLE

Select this option if the transmitting PABX must receive a signal from the receiving
PABX before outpulsing digits.
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REGISTER 4

1.

DICTATION TRUNKS (FOR LS/GS TRUNKS)

Select this option if the trunk is used to interface to dictation equipment.
NOTE: When this option is enabled, any outgoing calls on this trunk will retain a DTMF

Receiver for the duration of the call. The DTMF Receiver is used for tone—to-pulse
conversion.

INTER-RINGING DELAY (FOR LS/GS TRUNK)

This option is used to specify the duration during which the system tries to detect the
minimum ring burst, indicating the persistence of an incoming call.

DAY ANSWER MODE
DAY ILLEGAL NUMBER INTERCEPT MODE (DID/DISA)

Incoming trunk cails that are NOT DISA, Tie or DID must have an answer point.
Incoming DISA, Tie or DID calls that misdial, dial an illegal number, or dial an extension
with "Inward Restriction DID” enabled in its COS can be routed (intercepted) to an
answer point instead of receiving busy tone. {(Register 4 lliegal/VACANT Number
intercept must be enabled)
LDN 1, LDN 2, LDN 3

Select this option to make incoming calls or intercepts ring the console.
Direct-tn Line

Select this option if the trunk is to be directly routed to a destination other

than the console. NOTE: if this option is selected, the answer point will be as
determined in DAY ANSWER POINT below.

Page 27-6 SP_TRUNKS.3_HO_ROS



SX-50™ DPABX: AN EXPLANATION OF TRUNK FORMS

4, DAY ANSWER POINT (DAY ANSWER MODE = 0)

DAY INWARD DIAL TRUNK INTERCEPT ANSWER POINT (DID/DISA)

if a Direct—In Line is selected as an Answer point in day mode then the answer point
must be selected from one of the following options.

Night Bell

Select this option if the incoming call has been routed to a night bell (or
equivilent} and Trunk Answer From Any Station is desired.

Stations 001 to 160

Select this option if the Direct-In Line is to be routed to a station. NOTE: USE
the 001-160 Station Equipment Number for telephones and SUPERSETS.

Hunt Group 1to 6

Select this option if the Direct-In Line is to be routed to one of the six Hunt
Groups.

Ring Group
Select this option if the Direct-In Line is to be routed toc the Ring Group.
RMATS

Setect this opticn if the Direct-In Line is to be routed to the RMATS line.

5. BUSY INTERCEPT

If this option is ENABLED, incoming DISA and DID calls to a busy extension are routed
to the Intercept Point. Otherwise busy tone is returned.

6. DO NOT DISTURB INTERCEPT

If this option is ENABLED, incoming DISA and DID calls to a DND extension are routed
to the Intercept Point. Otherwise busy tone is returned.
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7. NO ANSWER INTERCEPY

If this option is ENABLED, incoming DISA and DID calls to an unanswered extension are
routed to the Intercept Point unless overridden by the extension’s Call Forward —— No
Answer programming. Otherwise busy tone is returned.

8. ILLEGAL/VACANT NUMBER INTERCEPT

If this option is disabled, incoming DISA and DID callers that misdial or dial an invalid
number will receive busy tone.

When enabled, incoming DISA and DID callers that misdial or dial an invalid number
will be routed to a destination as determined in the Day or Night lllegal number
intercept point {registers 4 or 5).

REGISTER 5

1. NIGHT ANSWER MODE
NIGHT ILLEGAL NUMBER INTERCEPT (DID/DISA}

This works very similar to the Day Answer Point programming.
LDN 1, LDN 2, LDN 3

Select this option to make incoming calls or intercepts ring the consoie during
Night Service.

Fiexible Night Service

Select this option if calls are to be routed to a Station, Hunt Group, Ring Group,
Attendant Console, or Night Bell {TAFAS).
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2. NIGHT ANSWER POINT (NIGHT ANSWER MODE = 0)
NIGHT INWARD DIAL TRUNK INTERCEPT ANSWER POINT (DID/DISA)

If Flexible Night Service is sefected as an Answer point in Night Answer Mode the
answer point must be selected from one of the following options.

Night Bell

Select this option if the incoming call is to be routed to a night bell (or
equivilent} and Trunk Answer From Any Station is desired.

Stations 001 to 160
Select this option if the call is to be routed to a station.
Hunt Group 1to 6
Select this option if the call is to be routed to one of the six Hunt Groups.
Ring Group
Select this option if the call is to be routed to the Ring Group.
RMATS
Select this option if the call is to be routed to the RMATS line.

NOTE: The Attendant can override the Night Answer Point programming using Flexible
Night Service commands.

3. DID NIGHT ANSWER POINT

DID calls will be automatically routed to the Night Answer Point if this option is
selected.
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REGISTER b

1. DID START TYPE

DID are incoming calls that send digits to the PBX. Some COs provide an opportunity
for the PBX to prepare itself for incoming digits. Older Step by Step COs do not
provide this service and pulse digits immediately after seizing the PBX trunk.

Immediate Dial

Enable this option if the CO will seize the PABX trunk and outpulse the digits
immediately.

Wink Start
Enable this option if after the CO seizes the trunk, it waits for a Wink
(reversal-return to normal of 140 to 280 msec) from the PABX before the CcO
begins pulsing digits.

Delay Dial
Enable this option if after the CO seizes the trunk, and the SX-50™ DPABX

reverses Tip and Ring, the CO will send the digits only after the PBX returns to
normal polarity (after a delay of 100 to 150 ms after the trunk seizure).

2, INCOMING ADDRESS SIGNALLING

The DID trunk circuit can be programmed to accept 3 types of dialing: Loop—Dial
Pulsing, Battery and Ground Pulsing and DTMF.

Loop-Dial Pulsing
Enable this option if the CO dials digits by making and breaking the DC loop.
Battery and Ground Pulsing
Enable this option if the CO sends digits by applying battery to the Tip and
ground to the Ring. Since the PABX is already applying battery to the Ring and
Ground to the Tip, this doubles the current flow in the circuit during a dialled
digit. This dialling type is used for longer ioop lengths (i.e. greater than 3000
ohms loop resistance}.

DTMF

Enable this option if the CO sends DTMF digits.
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3. NUMBER OF DIGITS EXPECTED

State the number of digits the CO will send. (1-9)

4. NUMBER OF DIGITS TO BE ABSORBED

Starting from the beginning of the digit string the PBX will ignore a specified number
of digits. {0—-8)

5. DIGITS TO BE INSERTED

The actual digits programmed here will be inserted prior to digits that were not
ahsorbed. (1-4)

REGISTER 7

1. INCOMING SEIZURE DEBOUNCE TIMER

This feature states the minimum time a seizure signal must be stable prior to being
recognized as a incoming call. This timer may be set to 150 msec to guard against CO
lines that intermittantiy have glitches and spikes.

2. WINK TIMER

if the trunk is programmed as a Wink Start (register 6) this timer is used to match the
wink start requirements of the CO.

3. PERMANENT-SIGNAL PARTIAL DIAL TIMER

This timer determines the maximum length of time the SX-50™ DPABX will wait for
the CO to complete the dialing sequence. The PABX will wait up to 30 sec.
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4, DID DISCONNECT TIMER

This timer determines the length of time the SX-50™ DPABX requires a disconnect
signal before dropping the call. If CO lines intermittantly drop out, set this timer to its
maximum of 300ms.

5. RELEASE ACKNOWLEDGE TIMER

This timer determines the maximum amount of time the SX-50™ DPABX will wait for
an open loop signal from the CO. This timer starts when the $X-50™ disconnects the
call. If the CO does not respond with an open loop condition within the specified time,
an alarm is raised.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on the Trunk Answer From Any
Station feature.
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SX-50™ DPABX - OVERFLOW & TAFAS

Introduction

Often it is desirable to allow a trunk to ring in to the night bell and let the call be
answered by someone other than the attendant. There are 2 main reasons for this;

1} if the attendant is swamped with calls, another station can be used to answer
incoming calls.

2) At night only a security guard is on duty. When the call comes in the security guard
hears the bell and can answer the call from any station by dialling a code.

The first feature is called OVERFLOW.
The second feature is called Trunk Answer From Any Station (TAFAS)

¢ Read about OVERFLOW and TAFAS in the Features Description section.
OVERFLOW CONTROL System Option Programming
This programming is performed in System Options, Register 8.

¢ Read OVERFLOW CONTROL in the Customer Data Entry section.

As indicated overflowed calls can also ring the night bell during the day or night,
immediately or after a timeout.

Field “c” controls the Overflow Mode during day service.
Field “"d” controls the Overflow Mode during night service.

Field “e” sets the timer to determine how long the console will ring before the calls
will overflow.

¢ Read Automatic Night Service in the Features Description section.

If it is desirable to have an internal call to the console {dial 0) overflow, then field “f*
can be programmed.

Field “ghi” set the overflow call answer point.
The night bell may be programmed as an answer point for a trunk. However, the night

bell may also be programmed to ring for incoming calls that overflow from the
conscle.
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¢ Program CMD 100 Register 08 so that:

1) During the Day - Trunk calls to the console overflow after 10 seconds,
2) During the Night -Trunk calls to the console overflow immediately.

3) Internal Calls to the console ring the both the console and the overflow
point at night.

4) The overflow point is the night bell.
COMMAND 100 SYSTEM OPTIONS PROGRAMMING
abr— Register 08 OVERFLOW CONTROL
cr— Overflow Mode in Day Service
0 Disable,
immediate Switching to Overflow

Switching to Overflow after Time-out
Automatic Switching to Night Service

i n

1
2
3
dr—— Overfiow Mode in Night Service

0 = Disable
1 immediate Switching to Overflow

2 = Switching to Overfliow After Time-out
er— Automatic Switch to Qverflow Time-out
(1 — 7) x 10 Seconds
fr— tinternal Calls To Console Routed To Overflow
0 = Disable
1 = Enable During Day Service
2 = Enable During Night Service
3 = Enable During Both Day and Night Service
ghi—— Overflow Point
000 = Night Bell
001 — 160 = Station {(Equipment Number)
161 — 166 = Hunt Group
167 = Ring Group
- C 1T 1
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ANSWERS
COMMAND 100 SYSTEM OPTIONS PROGRAMM NG
abr— Register 08 OVERFLOW CONTROL
cr— Overflow Mode in Day Service

0 = Disable,

1 = Immediate Switching to Overflow

2 = Switching to Qverflow after Time-out
3 = Automatic Switching to Night Service

Overfliow Mode in Night Service
0 = Disable
1 Inmediate Switching to Overflow
2 = Switching to Overflow After Time-out

Wnmn

Automatic Switch to Overflow Time-out
{1 — 7) x 10 Seconds

fr— Internal Call!s To Console Routed To Overflow
Disable

Enable During Day Service

Enable During Night Service

Enable During Both Day and Night Service

ghi — Overflow Point

000 = Night Bell

001 — 160 = Station {Equipment Number)
1617 — 166 = Hunt Group

167 = Ring Group

[ 1T

h i

0

Default| 2 1

-
[0

o |o @

Q|C
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HANDS-ON EXERCISE

OVERFLOW and TAFAS Operation

From the previous lab project trunk circuit #1 was programmed to ring in to the night
bell during the night.

o Use TAFAS to answer an incoming trunk call that rings the night bell.
Ringing the Console and Night Bell
e Program CMD 100 Register 08 so that:

1) During the Day - Trunk calls to the console also ring the night bells after 10
seconds,

2) During the Night -Trunk calls to the console also ring the night bell
immediately.

Internal Calls to the console ring the both the console and the night bell at
night.

Prove your programming works by calling in on a trunk programmed to ring the
console. The night bell should ring accordingly.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on DISA Trunk programming.
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SX-50™ DPABX - DISA TRUNK PROGRAMMING

Introduction
Usually, a LS/GS trunk is programmed to ring in to a fixed point. Using the Direct
Inward System Access feature, the SX-50™ DPABX will answer with dial tone. The
incoming caller can then dial and choose the destination.

¢ Read Direct Inward System Access in the Customer Data Entry section.
Note that the DISA trunk is given a class of service. The class of service applied to the
trunk determines which PBX features the incoming caller may access. Typically this

would be used to restrict outgoing access to trunk groups.

If a caller performs an illegal or invalid function the caller will receive reorder tone.
The caller will then have to call the DISA trunk again.

A better solution is to route the caller to a destination (typically the console) when a
violation occurs. The caller can then ask the destination for a transfer, etc. This is
called Trunk lllegal Number Intercept.

® Read about Trunk Intercepts in the Features Description section.
Programming Trunk lllegal Numbher Intercept
The programming is done in 3 phases.

1) Enable lllegal/Vacant Number intercept CMD 501 Register 4 Field k

2) Determine Trunk lllegal Number Intercept Point for the day CMD 501 Register 4
Field d, efg

3} Determine Trunk lllegal Number Intercept Point for the night CMD 501 Register 5
Field b, cde.
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ASSIGNMENT #1 - DISA Operation

1. How many rings will an incoming caller hear before the system answers?

2. When is the DISA security code entered?

3. Where is the DISA security code programmed?

4, What condition must be in effect if the DISA trunk is a loop start and the caller

wishes to call back out of the PABX on another trunk?

5, State the programming required so a caller on DISA trunk number 12 will ring the
console on LDN 3 during the day, upon dialling an illegal number.
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ANSWERS
1. 1 ring
2. Immediately after the system answers.
3. Command 193
4, The other trunk must have Disconnect Supervision Guaranteed; i.e. it must be a

ground start CO trunk, or an E&M trunk.

5. Command 512 (for the DISA Trunk)
Register 4 k=1,
Register 4 d = 3.

HANDS-ON EXERCISE

Presently you should have trunks programmed with fixed answer points from previous
assignments. You will use one of these as a DISA.

To make a trunk a DISA set CMD 5XX Register 1 Field j = 1 (DISA).

e (Create a DISA trunk by following the programming in the Features
Description section.

¢ Make the day illegal number answer point LDN 1.
e Make the night illegal humber answer point the night beil
¢ Force incoming DISA callers to use the DISA security code.

e Change the security code.
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INSTRUCTIONS:

The following exercise is a self~teaching assignment on E&M Trunk programming and
installation.
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S$X-50™ DPABX - E&M Trunks

introduction

Often businesses have divisions that are located in separate buildings. The buildings
may be situated side by side or in another city.

When telephone traffic is high between the divisions, a dedicated trunk (or trunks) to
and from these buildings may be used. The dedicated trunk is called a Tie Trunk.

Building A Building B

Tie Trunk

Oniy the Tie Trunk is shown in the diagram. Each building would have its own PBX
with access to regular CO trunks.

Because the tie trunk is not connected to a central office, all signalling is the
responsibilty of the two PBXs. Loop Start or Ground Start trunks can’t be used as they

rely on the central office for battery, dial tone, ringing, and collection of dialled digits.

A DID trunk card circuit that is set to expect 0 digits becomes a Loop tie circuit. It
provides battery and can collect digits, however, four problems may be encountered:

& |t does not provide dial tone (making it difficult for the caller to determine if the
circuit has been seized);

® [t does not provide ringing {and can therefore only he used for one way calling);

¢ The loop length between the buildings may exceed the limits of the card’s circuitry
{2240 ohms);

e (Call supervision signals are not provided by the Loop tie circuit.

In these cases, the type of trunk used is the E&M trunk as it is capable of complete
call processing without assistance from a Central Office.

Wiring
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The wiring for E&M trunks is ALWAYS M ===> E. The M lead transmits supervision and
the E lead receives. If the far end is in a different city then the local telco will inform
you where to connect your E&M wires. No matter what, your M lead MUST connect to
the E lead of the far end trunk. The far end M lead MUST connect to your E lead.

For superior audio, a 4-wire configuration may be used. In a 4-wire connection, your
Tip lead is connected to the far end Tip—Receive and your Ring lead is connected to
the far end Ring—Receive lead.

® Review E&M trunks in the module Introduction to Trunks

e Review E&M trunk wiring in the Shipping, Receiving, and Installation
section.

e Read E&M Trunks in the Features Description section

Accessing the E&M Trunk

Because E&M trunks serve a different purpose than LS/GS trunks, they are placed in a
different trunk group. By default they are placed into trunk group 2 which has an
access code of "8",

Like the LS/GS Trunk, the answer point may be fixed or determined via dialed in digits
(DISA functionality).

Fixed Answer Points

In the diagram below, a user from Building A diais 8 and is connected to an E&M trunk.
The M lead in PBX A signals the E lead in PBX B. The E&M trunk in PBX B has the
console as a day and night answer point.

Building A Building B

Tie Trunk

Console
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Programming for this is identical to LS/GS answer points.
® Review CMD 501-580 Registers 4 & 5 Day/Night Answer Points.

DISA functionality
A very popular configuration of E&M trunks is DISA. The caller dials 8 + the user’s
extension number and reaches the far end directly. There are two advantages to this
method;

1) The far end attendant is not required to process the calt

2) The call appears internal to the caller.
Identified Trunk Group
To enhance the DISA feature, the Identified Trunk Group feature is used.
Normally, the trunk group access code is NOT outpulsed. That is, if the calier dials 8

235 then only the 235 is outpulsed to the far end. With identified trunk group enabled,
the 8 is also outpulsed. Consider the exampie below.

Buiiding A Building B

Tie Trunk

3

/\ /\ A /\
/_N /N /_\ /_\
801 802 803 804

If the telephones at the far end start with an “8” then a caller from building A can dial
801 and extension 801 will ring at the far end. Without Identified Trunk Group enabled,
the "8 would be stripped and the 01 would be outpulsed.
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This method is also used for joining PBXs together for expansion purposes.
e Read ldentified Trunk Groups in the Features Description section

e Read Ildentified Trunk Group in the section of this manual, An
Introduction to Trunk Groups.

Programming

CMD 501-580 Register 3 is used for E&M trunk programming. See the section in this
manual, An Explanation of Trunk Forms, for more information.

Inverting the M lead
When using Type | in a back to back configuration, the M lead must be inverted. This

means that the voltages normally associated with an offhook and onhook are reversed.
It does NOT effect the M ===> E wiring!
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ASSIGNMENT # 1 - E&M Trunks

1. State the function of the connections. Indicate if they are Transmit, Receive or
bothway.

M Lead

E Lead

T Lead

R Lead

TR Lead

RR Lead

2. What digits get outpulsed if 8 253 is dialed and Identified Trunk Group is NOT
enabled?
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3. What digits get outpulsed if 8 253 is dialed and ldentified Trunk Group is enabled?
4. What card has the E&M trunk?

5. Why can’t LS/GS trunks work back-to-back?

6. What programming determines if an E&M trunk is DISA or Direct-in Line (ie fixed

answer point)?
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ANSWERS

1. SEE ANSWERS IN INTRODUCTION TO TRUNKS

2. 253 (The 8 is dropped like a usual call)

3. 8 253 (Identified Trunk group will prevent the trunk group access code from being
deleted).

4, The Universal Cards hold the E&M Trunk modules.

5. LS/GS trunks behave like telephones - they have no battery, cannot provide tones,
and cannot collect digits.

6. Command 5XX Register 1 Field j
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HANDS-ON EXERCISE

Switch 1
Switch 2
Switch 3
Switch 4
Switch b
Switch 6

Switch 7
Switch 8

In this lab project you will require 2 E&M trunks. If you have access to an E&M trunk in
another PBX you can cross—-connect them in a back to back situation as shown below.

PBX A PBX B

Tie Trunk

If you only have access to the SX-50™ DPABX, use 2 E&M trunks and cross-connect
them together in a back to back configuration. Unfortunately, identified trunk group
cannot be demonstrated in this configuration.

Switch Settings
The E&M module has switches to be set.

e Locate the E&M Switch Setting table on page 30 of the Shipping,
Receiving, and Installation section.

Use the following settings for the lab.

CLOSED - In a back to back configuration a high gain is not required.
OPEN - A high transmission level is not anticipated

CLOSED - Use Compiex Signalling impedance

CLOSED - Use Complex Signalling impedance

- your choice, wire accordingly

CLOSED - Use Type |

NOT USED -
NOT USED -

® Make 2 E&EM trunks work back to back with the console LDN 3 as a fixed
answer point day and night.

e To check your programming, dial “8”. The console should ring on LDN 3.
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If it doesn’t work check the following;
Wiring - Mto E,Eto M, Tto T, R to R (2 wire)
Both E&M modules have identical switch settings
Both E&M modules have identical programming
M lead is programmed for inversion for BOTH E&M trunks

e After you get the basic E&M trunk working, program them for DISA.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on DID Trunk programming and
installation.
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SX-50™ DPABX - DID Trunks

Introduction

The DID trunk is used to reduce the traffic at the attendant by allowing external callers
to directly access the desired destination. The CO seizes the trunk instead of sending
ringing voltage, and actually sends digits to the PBX.

it works as follows.

——— Central
/ \ Office PBX
[
123
592 - 7123 )
/N
/__\
123

1) An outside caller dials 592 - 7123.

2)The CO knows that 592 is a DID office code and wiil treat the call accordingly.
3)The CO strips the 582 7 and passes aiong the 123.

4)The PBX reads the incoming digits and routes the call to extension 123.
Wiring the DID Trunk

The connections for a DID Trunk are shown on page 46 of the Shipping, Receiving and
Installation section.

¢ Review the wiring for DID trunks.

Programming the DID Trunk
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The programming for DID trunks is completed in CMD 501-580.
e Review the section of this manual —- An Explanation of Trunk Forms
¢ Read Direct Inward Dial trunks in the Feature Description section.
¢ Read DID Night Answer Point in the Feature Description section.
¢ Read DID Restriction in the Feature Description section.

® Read Attendant Controlled DID Restriction in the Feature Description
section.

e Read Trunk Illlegal Number Intercept in the Feature Description section.

DID Applications

The DID trunk may be used in any situation where it is advantageous to inform
external callers of internal extension numbers. One of the most popular applications is
in a hospital.

Inquiring calls about patients can be routed directly to the patient’s telephone, thus
eliminating the need for the attendant. The telephone can be programmed to have its
extension number match the room number. So that the telephone does not disturb
other patients at night, a DID Night Answer point may be programmed (likely a nurse’s
station).

¢ Read DID Trunk Card Operation on page 24 of the Engineering
Information section. '
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ASSIGNMENT #1 - DID Trunks

1. What is the function of the N, M, and X fields in Command 501-80, register 6?

2. A PBX has extension numbers that range from 100-130. The CO sends 4 digits to
the SX-50™ DPABX ( 7 + XXX). State the programming for the N, M, and X leads.

3. Where does the battery feed originate in a DID trunk?

4, Where does the battery feed originate in a LS/GS trunk?

5. In a lab, what device could be used to simulate a DTMF-dialing CO connecting to a
DID trunk?
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ANSWERS

1. N = Number of digits expected,
M = Number of digits to be absorbed,
X = Digits to be inserted.

2. N =4,
M=1,
X = blank
3. From the DID trunk in the PABX.
4. From the CO
5. A DTMF telephone (battery is supplied from the DID card)

HANDS-ON EXERCISE

For the DID trunk to function, the CO must be capable of sending digits. The DID trunk
actually supplies the battery so no power is required from the CO.

A device that can make/break a loop (send digits) without power is called an
old-fashioned rotary dial telephone!

e Connect a rotary dial telephone to a DID trunk.

e Program the DID trunk to be immediate start, battery-and-ground
pulsing.

e Program N, M, and X in the following 3 configurations. Test each one.

1IN =3 M=0, X =0 (ie just dial desired 3 digit extension number)

2)N=4,M=1, X =0 (ie absorb first digit, act on the next 3 digits)

3) N=4,M=2 X =1 (ie absorb the first 2 digits, insert the digit “1” in front of
the last 2 digits)
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on SUPERSET™ programming,
Commands 401-80.



SX-50"" DPABX: SUPERSET™ PROGRAMMING - COMMAND 401-80

SX-50™ DPABX - SUPERSET™ PROGRAMMING

Introduction

Recall that SUPERSET™ sets are assigned extension numbers, Class of Service, Pickup
group membership, etc in command 301-10.

The SUPERSET telephone may be further enhanced to have Line Appearances of other
telephones or trunks. That is, if another telephone rings, the SUPERSET™ set can also
be made to ring.

Appearances of other lines are programmed against the Speed Dial Keys.

Line Appearances

When a SUPERSET™ set has a line appearance of another telephone, BOTH telephones
will ring. There are several types of appearances of other telephones that may be
programmed.

Prime Line

The Prime Line is the usual extension number of the SUPERSET™ set. The prime line is
programmed as Extension Number in Command 301-10.

e Review command 301-10 and locate where the prime line {extension
number) is programmed.

The prime line is always the first line select/speed dial key.

® Press DISPLAY and the first button. The prime line number will be shown
on the display.

Personal Outgoing Line
A Personal Outgoing Line is used for outgoing calls only. This allows the SUPERSET™
set user to make an outgoing call and still keep the SUPERSET™ set free for incoming

calls.

Any key may be programmed as a Personal Qutgoing Line line appearance
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Key Line

If a SUPERSET™ set has a Key Line appearance of another telephone then an incoming
call to that telephone will ring both telephones. Either telephone can answer the call.

For example, a telephone dials extension 555. Extension 555 rings and so does the
SUPERSET™ set.

AN I\
/_\ /__\ x555
Super
Set

Assume x555 answers the call. Anyone else trying to call 555 will receive a busy tone.

The SUPERSET™ Line Appearance of x555 shows a solid circle to indicate the line is
busy. If the SUPERSET™ set user pressed the key, the user would be connected to the
coversation.

/\ AN
/_\ + /__\ x555

«—— Line shows busy
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Multicall Line

As the name suggests a multicall line will accept more than one call simultaneously to
the same number. Like the Key Line, if a SUPERSET™ set has an appearance of another
telephone both telephones will ring. Either may answer the call.

For example, a telephone calls extension 777. Both x777 and the SUPERSET™ set ring.
Assume x777 answers the call. If another user dials 777 then the SUPERSET™ set will
still ring.

® N
/_\ /_\ x777

~— Multicall line appearance

If there were 10 SUPERSET ™ sets with appearances of 777 then there could be a total
of 11 (x777 + the SUPERSET™ sets) calls to that extension number.

This feature makes SUPERSET™ sets very popular where a department is concerned.

If a Sales Department published the 777 as its number then anyone dialiing 777 would
ring every sales telephone. There could be as many simultaneous calls to 777 as there
were line appearances.

The extension used as an appearance doces NOT have to be an actual extension
number. The number could be a "phantom” number. That is, it is not assigned to any
telephone on the system and only appears in SUPERSET™ set programming.
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SS

400

S54

400

Page 32-4

The diagram shows 10 SUPERSET™ sets with an appearance of x666. There is no
actual extension 666 on the system. Up to 10 people can access x666 simultaneously.

Any idle SUPERSET™ sets will ring.

X666

x666

S8

40

S$S54

401

X666

x666

S8

402

S54

402

X666

x666

SS

403

554

403

x666

X666

SS

404

S$54

404

X666

X666
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Programming Line Appearances

As any SUPERSET™ set may be programmed there is a Command number for each
SUPERSET™ set. The Command Number is a 4 + the equipment number corresponding
to the SUPERSET™ set (01-80).

® Locate the SUPERSET™ Equipment Number Chart on page 18 of the
Customer Data Entry section

e Locate Command 401-80 of the Customer Data Entry section.

As shown in the form there are other types of programming for the line select keys.
These will be discussed later.

® Locate field “ab”
Field "ab” determines the register and key number.

Except for the Prime Line, line appearances may be programmed on any of the keys
02-15.

® Locate field "c”
Once the particular key is selected, field “c” determines the type of line appearance. By
default it is 0 = Speed Dial. 1 = Prime Line, 2 = Key Line, 3 = Multicall, and 7 = Personal
Outgoing line.

® Locate field “d”

The line appearance can be programmed to ring immediately, after a delay, or not at
ail.

¢ Locate field “e”
Calls can be Originate Only, Receive Only or Bothway.
® Locate fieid “fghi”

The extension number of the telephone to appear is entered here. If the extension
number is less than 4 digits long then leave the last fields blank.

® Read Line Appearances in the Features Description section.
® Read Multiple Line Appearances in the Features Description section.

* Read Line Status Display in the Features Description section.
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ASSIGNMENT #1 - Line Appearances
Complete the following form.
Command Number - The SUPERSET™ circuit is located in Slot 4, circuit 6
Prime Line - The prime line is 345
Personal Outgoing Line - Make key #2 the personal outgoing line

Key Line Appearance - Make key #3 a key line appearance of extension 222.
immediate ring, bothway cailling.

Multicall Line Appearance - Make key #4 a multicall line appearance of extension
333. Immediate ring, bothway calling.
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COMMANDS 4071 — 480 SUPERSET SETS 01 — 80 PROGRAMMING
COMAND _

abr— Key Number

cr— Line Appearance Type: 0 = Speed Dial Key
1 = Prime Line (key 01 only — nonprogrammable)
2 = Key Line, 3 = Multiple Call Line
4 = Direct Trunk Select, 5 = Direct Line Select
6 = Private Line, 7 = Personal Outgeoing Line
8 = Attendant Function Key (Aux.. Attendant only}
9 = Message Waiting Key (Progranmable on key 03

of SUPERSET™ 3 set only)

dr— Ringing Type {Line Appearance Type # 0 or 8)
1 Immediate Ring
0 = No Ring, 2 = Delay Ring

er—— Call Direction (Line Appearance Type # 0 or 8)
1 Bothway Calling
0 = Originate Only, 2 = Receive Only

—— Attendant Function key {Line appearance type = 8 only)
See Aux. Attendant Functions table and NOTE, beiow.

fghi —— Extension Or Trunk Number
Extension Number for line Types 1, 2, 3 & 7
Trunk Number for Line Types 4, 5 & 6

1 T T

a blc]|d e f g|h i
011 1 1 1 If field “¢” = 8 {Attendant Function Key} then
fields “d” and "e” work together to determine
0 2 the type of function the key will perform.
Use the chart below as a reference:
g |3
0| 4
AUX . ATTENDANT FUNCTIONS
0|5
01 = Dial 0
0 ] 02 = Do Not Disturbk
03 = Recall
0|7 04 = Hold 1
05 = Hold 2
0|8 06 = Hoid 3
07 = LDN 1
cC|9 D8 = DN 2
09 = LDN 3
1 0 10 = MESSAGE WAITING
11 = MSG Register
1 1 12 = Night Service
13 = Overflow
1 2
1 3 NOTE: A maximum of FIVE appearances of
each Auxiliary Attendant function
1 4 key can be programmed on the SX-50
system.
1 5
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Direct Trunk Connections
As well as appearances of other telephones, the SUPERSET™ set can have direct
access to trunks. There are 3 types of trunk connections. Two types are discussed in

the Feature Description section.

¢ Read Direct Trunk Select and Direct Line Select in the Features
Description section.

The other type is called a Private Line. The Private line is a DLS line except that it
cannot transfer or conference the outside line. it appears on only one SUPERSET™ set.

Programming

Programming Direct Trunk connections is performed in identical fashion to line
appearances. Follow the instructions on the form.
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ASSIGNMENT #2 - Direct Trunk Connections
Complete the following form.
Command Number - The SUPERSET™ set is located in Slot 2, circuit 5
Prime Line - The prime line is 432
Direct Trunk Select - Make key 15 a DTS line of the trunk in Slot 10 circuit 8
Direct Line Select — Make key 14 a DLS line of the trunk in Slot 9 circuit 4

Private Line - Make key 13 a Private Line of the trunk in Slot 8 circuit 3

SP_CMD401.1_HO_RO5 Page 32-9



SX-50™ DPABX: SUPERSET™ PROGRAMMING - COMMAND 401-80

COMMANDS 401 — 480

SUPERSET SETS 01 — 80 PROGRAMMING

COMMAND
ab— Key Number
c— Line Appearance Type: 0 = Speed Dial Key
1 = Prime Line {key 01 only - nonprogranmable}
2 = Key Line, 3 = Multiple Call Line
4 = Divect Trunk Select, 5 = Direct Line Select
6 = Private Line, 7 = Personal Qutgoing Line
8 = Attendant Function Key (Aux.. Attendant only)
9 = Message Waitinag Xey {Programmable on key 03
of SUPERSET™ 3 set only}
d— Ringing Type (Line Appearance Type % 0 or 8}
1 = imvediate Ring
0 = No Ring. 2 = Delay Ring
er—— Cail Direction (Line Appearance Type # 0 or B)
1 = Bothway Calling
0 = Originate Only, 2 = Receive Only
. Attendant Function key {Line appearance type = 8§ only}
See Aux. Attendant Functions table and NOTE, below.
fghi — Extension Or Trunk Number
Extension Number for line Types 1, 2, 3 & 7
Trunk Number for Line Types 4, 5 & 6
1 T 1T 1
a b ¢ d e f g h i
01 1 1 1 if field "c” = 8 {Attendant Function Key) then
fields “d” and "e” work together to determine
D2 the type of function the key will perform.
Use the chart below as a reference:
013
0| 4
AUX. ATTENDANT FUNCTIONS
015
01 = Dial O
0| 6 02 = Do Not Disturb
03 = Recall
0|7 04 = Hold1
05 = Hold 2
0|8 06 = Hold 3
07 = LWONI1
0|9 08 = LWDN2
09 = LDN3
110 10 =  MESSAGE WAITING
11 = MSG Register
1 1 12 = Night Service
i3 = Overflow
112
1 3 NOTE: A maximum of FIVE appearances of
each Auxiliary Attendant function
11 4 key can be programmed on the SX-50
system.
116

Page 32-10

$P_CMD401.1_HO_ROS



SX-50™ DPABX: SUPERSET™ PROGRAMMING - COMMAND 401-80

Auxillary Attendant

The SUPERSET ™ may serve as an Auxillary Attendant that works with the main
attendant.

® Read Auxillary Attendant in the Features Description section.

Note: Keys may be programmed by the technician OR by the user at the actual
SUPERSET ™ set.

ASSIGNMENT #3 - Auxillary Attendant
Complete the following form.
Command Number - The SUPERSET™ set is located in Slot 3, Circuit 8
Prime Line - The prime line is 133
LDN 1 - Make LDN 1 ring on key 15
LDN 2 - Make LDN 2 ring on key 14
LDN 3 - Make LDN 3 ring on key 13
DIAL 0 - Make internal calls ring on key 12

HOLD 3 - Make key 11 HOLD 3
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COMMANDS 401 —
COMMAND

abr—- Key Number

cr— Line Appearance Type:

480 SUPERSET SETS 01 — 80 PROGRAMMING

LU T I (T [ =]

Do b=

1 = Immediate Ring

= Speed Dial Key

Prime Line {key 01 only ~ nonprogrammable)
Key Line, 3 = Multiple Call Line

Direct Trunk Select,

5 = Direct Line Select

Private Line, 7 = Personal Outgoing Line
Attendant Function Key (Aux.. Attendant only}
Message Waiting Key {Programmable on key 03

dr— Ringing Type {Line Appearance Type # 0 or 8)

0 = No Ring, 2 = Delay Ring

of SUPERSET™ 3 set only)

er—— Call Direction (Line Appearance Type # 0 or 8}

1

Bothway Calling

[/ |

0

fghi —— Extension Or Trunk Number
Extension Number for line Types 1. 2, 3 & 7
Trunk Number for Line Types 4, 5 & 6

1 T T 1
alblcl|ld]lelf]|lal]h i
01l 1 1 1

0|2

0|3

0] 4

D15

0|6

ol7z

ol s

0|9

110

1|t

tl2

113

11 4

1 5

Page 32-12

Originate Only, 2 = Receive Only

—— Attendant Function key (Line appearance type
See Aux. Attendant Functions table and NOTE, beiow.

If field “¢”

= 8 only)

= B (Attendant Function Key) then

fields "d” and “e” work together to determine
the type of function the key will perform.
Use the chart beiow as a reference:

AUX. ATTENDANT FUNCTIONS

01
02
03
04
05
08
07
o8
08
10
1
12
13

| (T 1 Y O 1 Y O 1}

Dial 0

Do Not Disturb
Recal |

Hoid 1

Hold 2

Hold 3

LDN 1

LDN 2

DN 3

MESSAGE WAITING
MSG Register
Night Service
QOverflow

NOTE: A maximum of FIVE appearances of
each Auxiliary Attendant function
key can be programmed on the SX-50

system,
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ATTENDANT FUNCTION KEY PROGRAMMING

If field “c” = 8 {Attendant Function Key) then fields “d” and "e” work
together to determine the type of function the key will perform. Use the
chart below as a reference:

FUNCTION

]

Dial D

Do Not Disturb
Recall

Hold 1

Hold 2

Hoid 3

LDN 1

LDN 2

LDN 3

Message Waiting
MSG Register
Night Service
TAFAS Overflow

e 2 ODOO0OOCOO00O0O0O 2.
WRNR=00O~-~NONLAWKN-—=

LI T | N1 O | T T Y | IO I [}
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COMMANDS 401 — 480

COMMAND

ab

_430__

=— Key Number

ASSIGNMENT #1 ANSWERS

SUPERSET SETS 01 — 80 PROGRAMMING

cr— Line Appearance Type:

000 O b

Bnunahne

= Speed Dial Key

Prime Line (key 01 only - nonprogrammable)

Key Line,

3 = Multiple Call Line

Direct Trunk Select, 5 = Direct Line Select

Private Line,

7 = Personal Qutgoing Line

Attendant Function Key (Aux.. Attendant only}

Message Waiting Key (Programmable on key 03

of SUPERSET™ 3 set onlyl

1 = Immediate Ring
0 = No Ring, 2 = Delay Ring

1
0

fghi |

Bothway Calling

dr— Ringing Type {(Line Appearance Type # 0 or 8)

er— Call Direction (Line Appearance Type # D or 8)

Originate Only, 2 = Receive Only

Extension

T 1T 1

h i

oo j|lr]la]w]N

—_

Number for

— Attendant Function key (Line appearance type
See Aux. Attendant Functions table and NOTE, below.

—— Extension Or Trunk Number
line Types 1, 2, 3 & 7
Trunk Number for Line Types 4, 5 & 6

5 If field "c” = 8 (Attendant Function Key) then
fieids "d” and "e” work together to determine
the type of function the key will perform.

Use the chart below as a reference:

AUX. ATTENDANT FUNCTIONS

01
02
03
04
05
06
07
08
09
10
11
12
13

W nnnm

Diai 0

Do Not Disturb
Recall

Hoid 1

Hold 2

Hold 3

LDN 1

LDN 2

LDN 3

MESSAGE WAITING
MSG Register
Night Service
Overflow

|l be]jw]N
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NOTE: A maximum of FIVE appearances of
each Auxiliary Attendant function
key can be programmed on the SX-50

system.
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ASSIGNMENT #2 ANSWERS
COMMANDS 401 — 480  SUPERSET SETS 01 — 80 PROGRAMMING
COMMAND _ 413__

abr— Key Number

cr— Line Appearance Type: 0 = Speed Dial Key

Prime Line (key 01 only - nonprogrammable)

Key Line, 3 = Multiple Cali Line

Direct Trunk Select, 5 = Direct Line Seiect

Private Line, 7 = Personal Qutgoing Line

Attendant Function Key {Aux.. Attendant only)

Message Waiting Key (Programmable on key 03
of SUPERSET™ 3 set only)

[N -Ner BN N I
W nuumo

dr— Ringing Type {Line Appearance Type # 0 or 8)
1 = Immediate Ring
0 = No Ring, 2 = Delay Ring

er— Call Direction (Line Appearance Type ¥ 0 or B)
1 Bothway Calling
0 = Originate Onty, 2 = Receive Only

— Attendant Function key (Line appearance type = 8 only)
See Aux. Attendant Functions table and NOTE, below.

fghi — Extension Or Trunk Number
Extension Number for line Types 1, 2, 3 & 7
Trunk Number for Line Types 4, B & 6

C 1 I

a b [ d| e flag]|h i
0 1 1 1 1 4 13| 2 If field "c” = 8 {Attendant Function Key} then
fields "d” and "e” work together to determine
0] 2 the type of function the key will perform.
Use the chart below as a reference:
0| 3
6| 4
AUX, ATTENDANT FUNCTIONS
015
01 = Dial 0O
0] 8 02 = Do Not Disturb
03 = Recall
e|7z 04 =  Holid 1
05 = Hold 2
0|8 06 = Holid 3
07 = LDN 1
o) 9 08 = LDN 2
089 = DN 3
1 0 10 = MESSAGE WAITING
11 = MSG Register
1 1 12 = Night Service
i3 = Overflow
1 2
1 316 1 1 519 NOTE: A maximum of FIVE appearances of
each Auxiliary Attendant function
1 4 5 1 1 5| 8 key can be programmed on the SX-50
system.
1 5 4 1 1 8 [
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SX-50™ DPABX: SUPERSET™ PROGRAMMING - COMMAND 401-80

COMMANDS 401 — 480

ASSIGNMENT #23 ANSWERS

SUPERSET SETS 01 — 80 PROGRAMMING

COMMAND __ 424
ab—— Key Number
cr— Line Appearance Type: 0 = Speed Dia! Key
1 = Prime Line (key 01 oniy - nonprogrammable)
2 = Key Line, 3 = Multiple Call Line
4 = Direct Trunk Select, 5 = Direct Line Select
6 = Private Line, 7 = Personal Outgoing Line
8 = Attendant Function Key (Aux.. Attendant only)
8 = Message Waiting Key (Programmable on key 03
of SUPERSET™ 3 set only)
dr— Ringing Type {Line Appearance Type # 0 or 8}
1 = Immediate Ring
0 = No Ring, 2 = Delay Ring
e Cal! Direction (Line Appearance Type # 0 or 8)
1 = Bothway Calling
0 = Originate Only, 2 = Receive Only
L— Attendant Function key {Line appearance type = 8 only!}
See Aux. Attendant Functions table and NOTE, below.
fghi —— Extension Or Trunk Number
Extension Number for line Types 1, 2, 3 & 7
Trunk Number for Line Types 4, 5 & 6
1 1
a b c d e f g h i
0 1 1 1 1 1 3 3 If field "c” = B (Attendant Function Key) then
fields “d” and "e” work together to determine
0 2 the type of function the key will perform.
Use the chart below as a reference:
0] 3
D] 4
AUX. ATTENDANT FUNCT IONS
0|5
M1 = Dial 0
0]6 02 = Do Not Disturb
03 = Recall
0| 7 04 = Hold 1
05 = Hold 2
0} 8 06 = Hold 3
07 = LDN 1
019 D8 = DN 2
0 = LDN 3
1 0 10 =  MESSAGE WAITING
11 = MSG Register
1 1 80| 6 12 = Night Service
13 = Overflow
1 218|011
1 3 8 9 NOTE: A maximum of FIVE appearances of
each Auxiliary Attendant function
1 4 8|1 0| 8 key can be programmed on the SX-50
system.
1 5|1 8(0¢f7
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HANDS-ON EXERCISE

Program a SUPERSET™ set to have the following line appearances;
e Key #2 - Personal Qutgoing Line
o Key #3 - Multicall Appearance of extension 100 (immediate)
® Key #4 - Key Line Appearance of extension 101 {delayed)
® Key #5 — DTS of the first LS/GS trunk circuit
e Key #6 - DLS of the second LS/GS trunk circuit

Prove that the Prime Line can be changed from Command 301-10 or Command
401-80.

Prove that a DTS or DLS trunk will not be accessed by dialling the trunk group
access code to which it belongs. :

Program a SUPERSET™ set to be an Auxillary Attendant. Include all possible
function keys. Insure each function key works.
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S$X~50™ DPABX: INTRODUCTION TO ARS

INTRODUCTION

The SX-50™ DPABX has the flexibility of a programmable Automatic Route Select
(ARS) feature which provides efficient use of trunks and controlled access to Long
Distance facilities.

This self-paced introduction to ARS is designed to provide you with an overview of
the abilities of ARS, and how ARS is programmed.

As well as gaining an appreciation for ARS you will perform a work project on ARS
that includes designing a solution to an ARS problem.

- COMMENT -
ARS is worth 50% of the Final Examination. Make sure you fully

understand how the programming works. Information and assistance is
available by calling the TRAINING HOTLINE.
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TRADITIONAL EXTERNAL LINE SETUP

A PABX without ARS is usually set up so that Trunks are grouped into Trunk Groups.

The usual procedure for making external calls on PABXs without ARS is done by
manually selecting the trunk group and then dialling the desired telephone number.

Typically this means dial a “9” followed by a 7 digit string.

PHONE
TRUNK GROUP A TRUNK GROUP B TRUNK GROUP C
(access code 9) (access code 8) {access code 7)

l l l

So if a user dials 9 857 2405 then a trunk in Trunk Group A will be used to make a
call.

This system has several disadvantages when it comes to long distance calls.
Suppose Trunk Group C is a special common carrier (SCC) that offers a reduced rate
for certain long distance calls. The cost of calls will be reduced if users remember to

access this specific trunk group when making a long distance cail. However, it is up to
the user to remember to select the cheaper route.
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The situation becomes more complicated if Trunk Group B also connects t0 a special
common carrier. The user must then remember when to use these SCCs as well as
their trunk group access codes.

Finally, these SCCs often have Account Codes which must be dialled prior to making
the call.

So to make sure the the cheapest route is always selected, the user must:
® Remember which SCC provides the cheapest route in a given situation
e Remember the Trunk Group Access Code for the SCC

e Remember the Account Code for each SCC

All the emphasis placed on the user to ensure that efficient and cost effective use of
the SCCs is made.
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EXTERNAL DIALLING WITH ARS

On the SX-50™ DPABX all the “memory work” is done by the DPABX. The user simply
dials the number and the DPABX connects the call to the cheapest route.

For example, if a user dials 9 1 857 2405 during business hours, an SCC may provide a
cheaper service than the public network. But after hours the public network may be
cheaper. To make the most of this situation the DPABX would route the call to an SCC
during the day and to the public network any other time.

Even though the user originally dialled “9” and selected Trunk Group A the DPABX may
automatically connect the call to a DIFFERENT Trunk Group if it means a cheaper call.

But the ARS cn the SX-50™ DPABX can do much more than that.

For long distance tolt control ARS may be programmed to provide different levels of
restriction for different users.

An example of this would be an Executive / Secretary situation.

An Executive would have access to all long distance numbers but certain restrictions
may be placed on a secretary.

Some of the restriction scenarios couid be:

® No Long Distance Calls or

® Long Distance Calls during the day only or

® long Distance Calls using the cheapest route only or

® No Long Distance Calls with specific exceptions or...
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These different levels of restriction are accomplished by placing telephones into 1 of 4

Routing Class of Service (RCS) groups.

The groups are then programmed to have specific restrictions which apply to users in

that group.

RCS 0 RCS 1 RCS 2 RCS 3

ARS does Long Distance In Area No Long
CONDITIONS | not apply all day Long Distance Distance
MEMBERS EXT 121 EXT 305 EXT 235 EXT 143

EXT 329 EXT 451 EXT 335 EXT 249

EXT 243 EXT 144 EXT 161 EXT 365

EXT 112 EXT 265 EXT 187 EXT 455

Which user groups can dial an In-Area long distance call?

RCS 3 is restricted from making any long distance calls.

Members in the groups RCS 0, RCS 1, and RCS 2 can make In-Area long distance calls.
RCS 0 is a special group which bypasses ARS.

All the conditions {(except RCS 0) are programmable. That is, any type of restrictions

may be placed on any of the 3 groups.

Page 33-4
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MORE ARS FEATURES

During an ARS call if all trunks are busy in a Trunk Group, the call may be routed to a
different Trunk Group. There may be up to 3 alternate routes. An Expensive Route
warning tone is heard if the most expensive route has been selected.

Some SCCs have account codes that must be entered prior to using the facility. ARS
will automatically outputse programmed digits prior to sending the dialling digits — this
means that no “memory work” is required.

Page 33-5
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PROGRAMMING ARS

An ARS call is treated by the 5 Box Flowchart of programming as illustrated on the
facing page.

ALL ARS calis follow through this flowchart.
For each box there is a form or forms.

Each box {except the last one, Digit Modification Table) points to an entry in the next
table.

Page 33-6
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/_\ USER DIALS DIGITS

l

DIGIT COMPARISON
TABLE

TIME OF DAY
TABLES

ROUTE LIST
TABLE

ROUTE
TABLE

DIGIT MODIFICATION
TABLE

l

PABX OQUTPULSES DIGITS
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According to the 5 Box Flowchart the first box is the DIGIT COMPARISON TABLE.

To start an ARS call 2 things must be present.

e #1 The number must start with a valid Trunk Group Access Code

Suppose a user dials 9 1 857 2405,

In this case the “9” is programmed as a Trunk Group Access Code. This programming
is not done in the ARS section so it will not be discussed here. Also, because ARS will
automatically route the call, the number “9” does not actually select the trunk group to
be used. The “9” only “wakes-up” ARS.

e #2 The number must match an entry in the ARS DIGIT COMPARISON TABLE.

The DIGIT COMPARISON TABLE checks to see that the number dialed matches an entry
in the table. Consider the table below.

DIGIT COMPARISON TABLE

DIALED DIGIT STRING WHICH TIME OF DAY TABLE?
9 EE— 19
g0 -_— 02
* 91 E— 03 *
91303 _— 07

Remember that the number 9 1 857 2405 must start with a Trunk Group Access Code
and also match an entry in the DIGIT COMPARISON TABLE.

Let's assume that the Trunk Group Access Code (9) is correct. What about the number
match?

The table does not show an exact match to the number 9-1-857-2405. But a partial
match is made using the "9 1” entry.

A partial match is what the ARS program will use. Note the entry with a “9” is also a
match. But the “9 1” is a closer number match so ARS uses this entry.
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ARS DIGIT COMPARISON TABLE

Entry# TOD# Dialed Digits String
I l

00 1|1 9|l|o ]
002|02|[[80 ]
*lo 0 3|0 3|[{9 1 H
004f0 7([|19 1303 ]
005 [ 1
006 [ ]
007 [ ]
008 [ ]
800 [ ]

Shown above is the actual DIGIT COMPARISON TABLE form.

Find the highlighted entry. Note that it has three sections: Entry #, TOD# and Dialed
Digit String. The highlighted entry is shown below.

Entry # TOD# DIALED DIGIT STRING

00 3j0 31[] 91 ]

The DIALED DIGIT STRING is programmed to specifically match or partially match a
number dialed.

The TOD# stands for Time of Day Number. The TIME OF DAY tables are the next tables
in the 5 Box Flowchart. In this case if somebody dials 871 XXX XXXX then they will be
routed to Time of Day form # Q3.

The ENTRY number is not programmable.
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The Time of Day table(s) is the next box in the 5 box flowchart.

There are 45 of these tables.

TIME-OF-DAY 03
Hr Min RCS 1 RCS 2 RCS 3

110 0|0 0]O D 6|0 0 6|00 0
2|10 0i00|0D0c0C|0CO0|0OOC
3|l00j00|OOOC|OCO|0OO0C
4/0 0jO O|O O O[O O OCIO OO
5(0 0|0 OjOOO[ODO0IOODO
6|0 0|0 O|O O Oj0O O QOO D

This is 1 of the 45 tables. This table, 03, was selected by the DIGIT COMPARISON
TABLE for the " 9 1" entry.

The TIME OF DAY form routes users depending on the time of day and the user's RCS
number. If no route is listed then THE CALL 1S BLOCKED.

Basic Blocking

in the example above there are no time of day restrictions but an RCS number is
blocked.

e Which RCS number is blocked?

RCS 1 and RCS 2 both are given route list #006. RCS 3 is given route list 000 so it is
blocked.

Page 33-10 $P_ARSINT.1_HO_ROS



SX-50™ DPABX: INTRODUCTION TO ARS

Time of Day Blocking

At certain times of the day (after hours} telephones may be blocked. This is
accomplished using the other registers in the Time of Day form.

® Note there are 6 registers in the time of day table. These are used if

routing/blocking based on the time of day is required.

TIME-OF-DAY 03
Hr Min RCS 1 RCS 2 RCS 3

1/0 8]0 OO 0O 6|00C6|000

17|00/0 06/000|000

0oj00c|jODODO|OOO|OODO

G ojoojooO|j0OOO|OODO

00|j00O|OO0C|IOCOO|DDO

o | ]W N

cocj0oo0j0oo0O0|DOO|OODO

Time of Day table 03 has heen modified so that the following restrictions are in place;

When 9 1 857 24056 is dialled ...

RCS 1 RCS 2 RCS 3
Can make the Can make the Is always blocked.
call all day call from 8 am
to 4:59 pm

® lLocate the Hr and Min columns.

This determines when the conditions to the right of the entry apply. There is an entry
for 8 am (08 00) and one for 5 pm (17 00).

e Cover up the 5pm entry by placing your pencil along the row with 17 00.
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e Locate the Route List Column for RCS 1, 2, and 3.

At 8 am who can make a cali?

Looking to the right of entry #1 (08 00), RCS 1 & 2 can make a call on route list #6
but RCS 3 is blocked.

This condition will be in effect until 4:59.

e Now cover up the 8 am entry by placing your pencil along the row with
08 00.

At 5 pm who can make a call?

Looking to the right of entry #2 (17 00}, RCS 1 can make a call on route list #6 but
RCS 2 & 3 are blocked.

This condition will stay in effect until 7:59 am the next day.

Registers 3—-6 aren’t required.
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(This page is left blank intentionally.)
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The diagram on the facing page shows how the 2 forms work together.
e A user dials 9 1 857 2405

e The number matches the “9 1” entry in the Digit Comparison Table. The “9 17 entry
points to TOD #03 or Time Of Day Table 03.

e Time of Day Table #03 treats the call according to the time of day and the users
RCS number.

In this example assume the call is made at 8:30 am.

If the user was in RCS 1 he is treated according to the conditions of Route List
006.

e If the user was in RCS 2 he is treated according to the conditions of Route List
006.

e if the user was in RCS 3 he was blocked.

Now what happens if it is after 5 pm (17:00)?

e RCS 1 gets routed according to the conditions of Route List 6
¢ RCS 2 has Route 000 which means the call is blocked

e RCS 3 has Route 000 which means the call is blocked

These conditions will remain until 8 am the next day.
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ARS DIGIT COMPARISON TABLE

Entry# TOD# Dialed Digits String

I !

00 1{1 9f[]s ]
002|02|[|90 1
00 3|03|[|91 ]

TIME-OF-DAY 03
Hr Min RCS 1 RCS 2 RCS 3

1|osoooosooaouo

2'1700006000000
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ASSIGNMENT

Fill in the blank ARS forms to satisfy the following conditions:

Local Calls
(9 +)}

Long Distance
Cails
{9 + 1)

Page 33-16

RCS 1

All Day
Route 010

All Day
Route 010

RCS 2 RCS 3

All Day All Day
Route 010 Route 010
8 - 5 Only None
Route 010
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ARS DIGIT COMPARISON TABLE

Entry# TOD# Dialed Digits String
001 01-45

-800 |-]-|

I_I—l f

T T

001 [

[ T N N T T T N O OO WO A
002 [

| [N OO N N T N T T Y A
003 [

Il S T T T T N T T O O O OO
004 [

[ T W U R S N O W N

SP_ARSINT.1_HO_RO0S

ARS TIME-OF-DAY # _
Per Start
# Hr Min
00 00 —~Route List for—
-23 -59 RCS 1 RCS 2 RCS 3
rh e T e B
T T 71 T T T 1

[ I I N O O IO I A

) NV I N N N A I A |

1 Ll .t 1 | T
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ANSWERS

ARS DIGIT COMPARISON TABLE ARS TINE-OF-DAY #01
Per Start 701 — 745
Entry# TOD# Dialed Digits String # Hr Min
00T (1-45 00 00 ~Route List for—
-800 -23 -59 RCS 1 RCS 2 RCS 3
| ) e T e B e B
T 1 T T T T 1 1 T
00 110 1)[]9 1 110 0jO O0jO 1 ©@j0 1 0j0 1 0
L4 1 [N S SN T S NN N TN N O T T T O B OO 1 1 L1 11 [
00 210 2{[]l9 1 1 2
L ] TN S TN TS TN T T S T U T T G OO A [ B L L1
[ ] 3
ol ) [ N N U T T U Y VRN N T N (O I | ] 1 Ll 11 L
f ]
[ 1 U VAR T S T T T T N N N W N Y |
[ |
L1 1 | I S N I T [N [N T A U D (OO A N O N PO | msTl“E_OF_DAv #02
1.4 1 [ | I S N R VO NS N N N TN NN NN I U N P | l 10800010010000
[ i ] L [ L1 L1
LI 1 | IS T S TR DO N N N N N N N I R B B | 21700010000000
[ 1 1 ! Lt L1 L1
11 L [ N N VR T T TN T U TN S NN T T N T | 3
1 ] ) ] LI Il L1
L ! (I WO AN T T T TG N T T, W O T T |
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For long distance calls ARS works as follows:

DIGIT COMPARISCN TABLE

o 9 1 XXX XXXX is dialed by any user.

® This matches entry 002 which is "9 1 ",

® When * 9 17 is matched it points to TOD# 02 or Time of Day Table 2.
TIME OF DAY TABLE # 02

After 8am RCS 1 can make calls on Route List 010, and RCS 2 can make calls on Route
List 010. RCS 3 is not given a route (000) and cannot make long distance calls.

After 5pm RCS 1 can make calls on Route List 010. RCS 2 and RCS 3 are not given
routes (000) and cannot make long distance calls.

For local calls ARS works as follows:

DIGIT COMPARISON TABLE

e O XXX XXXX is dialed by any user.

e This matches entry 001 which is " 9 .

Note: The first X cannot be a “1” or it will match the "9 1” entry.

® When “ 9 " is matched it points to TOD# 01 or Time of Day Table 1.
TIME OF DAY TABLE # 01

Note the time is 00 00. This time can be used if there is no change during the day.
Atternately it could be programmed as below.

ARS TIME-OF-DAY # 01

1 0|8 0{0 OI1|0 0|1|0 010

2{1 710 0|0 1 0j0O 1 0j0O 1 0
1 1 Pl L.

| N I N NN N A N A S

in this case the ARS behaves the same at 8am and 5pm.
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REVIEW

You have been exposed to the first 2 (and most difficult) “boxes” of the ARS 5 Box
Flowchart.

The next 3 boxes will be discussed as examples.
It is extremely important that you have a good comprehension of these first 2 forms

before proceeding. Review this section and then modify your example to solve the
following condition.

Number RCS 1 RCS 2 RCS 3
90 All Day 8 - 5 Only Not Al lowed
Route 010 Route 010

Hint: The routing conditions required for this problem and the routing conditions that
appear in TOD#02 are identical!
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THE LAST 3 BOXES

As mentioned eartiar the final 3 boxes will be shown as examples. We'll use the first
two forms as previously programmed.

Remove or photocopy the next 2 pages which contain the programming exampie and
follow the step by step explanation that starts on the page following.
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ARS DIGIT COMPARISON TABLE ARS TIME-QOF-DAY #01
Per Start 701 — 745
Entry# TOD# Dialed Digits String # Hr Min
001 01-45 00 00 r—Route List for—
~800 | | -23 -59 RCS 1 RCS 2 RCS 3
1 M T 1 I 1 r 1 T 1
7T T T T 1 T T 1
0010 1][|9 1 1|10 0|0 010 1 010 2 0{0 3 0
D020 2([|91 1 2
{ ] 3

ARS TIME-OF-DAY # 02

—_

o8i00j0710|020(000

L]

17|00/010j000/000
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ARS ROUTE LIST TABLE

Route
List # Route Number For Choice
1st  2nd 3rd 4th
f 1 1T 1 T 1
0|0e1 T T 2 I B | 1
002
003
004
005
006
007
008
008
010|001(002|003|00C4
011
012
l l l
018
020[(001/002|]003
021
{ ! l
0289
030j001
031

SP_ARSINT.1_HO_ROS

Route Trk Digit

#

ROUTE TABLE

Grp Mod #

Toll

16— |

T
0C1

TT
00

1

002

00

1

003

00

1

004

00

00658

00

DIGIT MOD TABLE

Digit Quantity Digits
Mod ' n Digits to
# to Delete Insert
{ 00-32 maximum of 32
1 m 1
T T | I I S B I B |
00 10 1| )|
002 [ |
003 [ 1
004 [ |
0065 [ )|
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STEP BY STEP EXAMPLE

From left to right these forms are the boxes in the 5 Box Flowchart.

e Locate the forms on the pages and the 5 Box Flowchart.

Note the first 2 forms are similar to those programmed in the Assignment.
Recall what happens if a user with RCS 1 dials 9 1 857 2405.

e Since the number starts with a valid Trunk Group Access code "9” then ARS will
process the call.

® Since a match can be made with the "9 1” entry, TOD# 2 or Time Of Day Table # 2
is used.

e In TOD#2 RCS 1 will atways be pointed tc Route List 010 no matter what the time
of day.

What is a Route List?

The next form (Box 3) is the Route List form. Each entry on the list may contain up to
4 choice of Routes.

e Find Route List 010 on the ARS ROUTE LIST TABLE.
Note the choices are 001, 002, 003, and 004 in that order. The choices work as follows:

The first choice 001 will be used unless it is busy. If busy the second choice 002 will
be used. This process continues on for choices 3 and 4.

But what are these choices?

The Route Choice is listed in the next form (4th box). The route actually determines
which Trunk Group is used, how the dialed digits must be modified to meet the
requirements of the trunk type the call is connected to, and whether or not the call
will need an account or authorization code prior to connection (the toll field).

From the beginning the process is this:

® Box 1 - A user with RCS 1 dialled a number that matched the “$ 1 entry. The "9 1"
match is pointed to TOD#2.

e Box 2 - For RCS 1 TOD#2 points to Route List 010.
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® Box 3 - Route List 010 has 4 choices. The first choice points to Route 001.
® Box 4 - Route 001 uses Trunk Group 1 and points to Digit Modification Entry 001.

® Box 5 - Digit Modification Entry 001 deletes 1 digit and allows the rest to be
outpulsed.

The Digit Modification Entry Table deletes or adds digits to the beginning of the
original number. In this case 1 number was deleted from the beginning.

Example
Number Dialed 9 1 8587 2405
Number of Digits Deleted 1
Digits Added (blank)
Actually Digits Cutpulsed 1 857 2405

Study the step by step process.

What path does a user with RCS 2 take when 9 1 857 2405 between 8am and 5pm?
Since ARS follows the 5 Box Flowchart, the best place to start is at the beginning.

e Box 1 -8 1 857 2405 matches "9 1" so TOD#2 is used.

® Box 2 - For RCS 2 Route List 020 is used between 8am an.d 5pm

¢ Box 3 - Route List 020 has three choices: 001, 002, and 003

® Box 4 - If Route 001 is used then the call is routed to Trunk Group 1.

® Box 4 - If Route 002 is used then the call is routed to Trunk Group 2.

® Box 4 - If Route 003 is used then the call is routed to Trunk Group 3.

® Box 4 - No matter which Route is used they all point to Digit Mod Entry 001.

® Box 5 - Entry 001 deletes 1 digit ("9") and allows the rest to be outpulsed.
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To gain a further understanding of ARS trace the pathes for the following calls:

Page 33-26

RCS 1 dials
RCS 2 dials
RCS 3 dials
RCS 1 dials
RCS 2 dials
RCS 1 dials

9 457 3093
9 457 3083
9 457 3093
9 1 820 8364
9 1 820 8364
9 1 820 8364

@ 3pm
@ 10am
@ 5pm
@ S5pm
@ 6pm
@ 9am
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ARS DOCUMENTATION

The MITL9104-091-220-NA AUTOMATIC ROUTE SELECTION section of the MITEL
SX-50™ DPABX Practices has a complete overview of ARS inctuding examples.

The next section has a typical ARS programming application which can be used in the
field.
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SX-50™ DPABX: ARS EXAMPLE
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SX-50™ DPABX — ARS EXAMPLE

Introduction

This module contains an example ARS program as it would be applied to a typical
business. Like most businesses, there is a variety of trunk services which offer reduced
rates for long distance calis. Also, some telephones are completely or partially
restricted from making external calls.
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SX-50

Trunk
Group

Trunk
Group

The Business

Local CO & OCC

WATS (in-state only)

As shown in the diagram there are 3 trunk services used by the SX-50™ DPABX -
Local CO, OCC-provided trunks, and WATS - and 2 trunk groups.

Local and toll-free calls are handled by the local CO. Out of area (inter LATA) calls are
sent an OCC. The OCC is reached by dialing 10 266. This is followed by an account
code — 8874563 - which identifies the customer for billing purposes.

A WATS trunk is used for in area {(inter LATA) calls that are long distance. These calls
are dialed by starting with a “1” that is followed by an office code. However, the CO
will reject any call that is prefixed with a “1”, so the “1“ must be stripped before

outpulsing.

Page 33-32
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Requirements
There are several requirements for the business. They are;
e All calls will start with 9 ONLY
e RCS 3 cannot dial long distance or any call where a toll applies
® RCS 2 can only dial long distance from 8am to Spm.
The text below shows explains the purpose of each line in the programming.
Follow along with the example programming on page 33-6 of this manual.
Local Call
Local calls are designed to go out Trunk Group 1 (i.e. the local CO). Al RCS numbers
are permitted to dial locally all day. To dial a local call, a user dials “9” followed by a

number that is NOT a “1” or a "0".

So, if a user dials 8 followed by a number from 2-9, it will be treated as a local call.
This matches entry #001 in CMD 700 ARS Digit Comparison Table.

Entry #001 points to Time of Day table 01 which is programmed as CMD 701. As only
one time is programmed (ab cd = 00 hours 00 minutes = midnight), the programming
will apply all day. RCS 1, 2, and 3 all have the same route list, #001.

In CMD 750, route list #001 has onlty 1 choice, route #001.

CMD 751 indicates that route #001 will route the user to trunk group #1 and modify
the digit string according to Digit Mod Plan #001.

CMD 752 Digit Mod plan #001 deletes the first digit (i.e. the 9 is dropped).

in Area Call

Toll calls that are within the user's home area code go out Trunk Group 2 (i.e. the
in—area WATS service). For this exampie the WATS is only used for in—area calls. An
in—area call would be 9 1 XXX - XXX . No Area Codes are dialled . In-area calls are
accessable by RCS 1&2 only. If Trunk Group 2 is busy the call should automatically
route to Trunk Group 1.

A 91 XXX = XXXX matches entry #002 in CMD 700 ARS Digit Comparison Table.

it will NOT match entry 003-017 because all in area calls will NOT have a0 ora 1 as a
middie digit in the office code.
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Entry #002 points to Time of Day table 02 which is programmed as CMD 702. At 8 am
RCS 1 & 2 will go out route list #002. RCS 3 is blocked. At 5pm only RCS 1 may make
a call.

in CMD 750, route list #002 has 2 choices, route #002 and route #003.

CMD 751 indicates that route #002 will route the user to trunk group #2 and modify
the digit string according to Digit Mod Plan #002.

CMD 752 Digit Mod plan #002 will strip the “9” (the ARS access code) and the “1” (the
long distance identifier) that the CO does NOT want to receive.

If route #002 was busy then the second choice (from CMD 750) is route #003. This is
programmed as the 4th choice so the Expensive Route Warning Tone will sound. Route
#003 works exactly as described in Local Calls, except that if the caller has COS option
“Account Code Required for Toll Calls” (Cmd 121129, Reg 7, field ¢ = 2) then the
system will reject the call unless the caller has dialled an Account code or a Verified
Authorization code.

Out of Area Call

Like in-area calls only RCS 1 & 2 can make an out of area call. Trunk Group 1 is used.
Out of area cails are 9 1 Area Code XXX - XXXX. Recall that ALL area codes have a 0

or a 1 for a middie digit. Because of this, the precgramming of CMD 700 entries #003 -
017 will capture all out of area calls.

CMD 700 Registers #003 - 017 all point to Time of Day table 03.

CMD 703 has identica! blocking to CMD 702 except that a different route is used. At 8
am RCS 1 & 2 go out route #003. RCS 3 is blocked. After 5pm oniy RCS 1 may make
an out of area call.

CMD 750 #003 has 1choice, route #004.

CMD 751 #004 will route out of area calls to the QCC via trunk group 1. It also points
to Digit Modification pian #003.

CMD 752 #003 deletes the “9” (delete 01 digit} and inserts the OCC code {10266),
pauses (*5), then inserts the authorization code (8874563} for billing purposes.

Toll Free 1~-800 Call

if a 9 1 800 entry was not programmed these calls would be routed over the OCC
trunks. As these calls are free the ARS program routes them to the local CO trunks.

911 Emergency Call
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In a panic situation someone would dial 9 311 for emergency assistance. This type of
call would match entry #001.

However, if someone did NOT dial 9 911 but only dialied 911 the ARS program will still
route the call.

CMD 700 entry 019 lists 911. This routes to time of day table 4 which selects route list
#004 all day.

CMD 750 entry 004 has 1 choice, route #0065,

CMD 751 routes the call to trunk group 1 and modifies it according to CMD 752 entry
#100.

Entry #100 is blank. That is, NO digits are deleted. The 911 will be outpulsed.
Blocking Calls

There are several types of calls that must be blocked. Any call to be biocked is
stopped in Time of Day table 45.

The trunk group access codes 8, 78, 79 are all bIdcked. This forces users to dial 9 to
make an external call. It also stops users from bypassing ARS and choosing a trunk
group directly.

Calls to the operator are blocked with the 90 entry.

Local and in area 976 numbers are blocked. However, 9 1 Area Code 976 — X0 will
still route. To block these calls EVERY area code must be entered foilowed by 976. This
is a large amount of programming but has to be entered to block ail 976 calls.

Other Considerations

Overseas calls route through an international operator by dialling 9011X0000000(X.
The 9011 can be entered and the call can be routed over local CO trunks.

As a business decision, RCS 2 could be restricted to making calls only over the cheap
routes. If the cheap routes were busy then they would NOT be offered an alternative
route.

The North American directory information standard {1 Area Code 555-1212) should be
considered. {see USING 555 in ARS in this document)
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COMMAND 700 ~- ARS DIGIT COMPARISON TABLE — COMMAND 701 ARS TIME-OF-DAY
Per Start 701 — 745

Entry# TOD# Dialed Digits String # He Min

001 01-45 0-9, #, *; maximum of 32 digits 00 00 ~Route List for—m

-800 |J-| | -23 -59 RCS 1 RCS 2 RCS 3

I_'_I T 1 Ly 1T 1T }

adeefgllLllIl!llllllll]llm alblc|d|e|fla{h]i]i|k]|!|m|o

00 1i0 1{[|9 ({Local Calis} ] 1/0 0|0 D}O 0 110 010 O 1

Lt 1 T R S T O N T N A N O | 1 1 L Lt L1

00 210 2|[|9 1 {In Area Long Distance} ] Local Calls

11 ] PI W T I T TR Tl S TN O WO T B

00 30 3/[|91 20 (Long Distance) 1

L 1 [ | TR T T T O T

00 4|0 3[([]9121 1

11 I [ | [ T T I T O I

0050 3[[{9130 ]

S 4L 1)1 1 — COMMAND 702 ARS TIME-OF-DAY

00 6(03[|9131 i

1.1 | ) U I I | F I I N S S N A | 10800002002000

0070 3[[|97140 ] o B B e

1_1 1 L1111 ) I U N T [ Y S | 21700002000000

00 8lo3|E|9141 | 1 1 L1 11 L1

11 L . T Long Distance in—Area

p009|o3|ljs150 ]

Ll ] L1 T T T I |

010|03|[|9151 ]

11 L I Y T T O T |

0110 3{[|916¢0 ] — COMMAND 703 ARS TIME-OF-DAY

Ll ] [ | [T T T I O |

01210 3i[|19 161 i 1|0 8|0 0|C O 3(0 0 3|00 0

11 1 T I [T T T O O | 1 ] 11 L1 Lt

01 3]0 31{(g170 | 2|11 710 0/{0 0 3|00 0|0QD0

L1 1 [ | N U T B B | ] ] L i 14 1

01 410 3{{|91 71 ] Long Distance Out of Area

L3 ] [ I I [ T T N T N

015(03[|9180 }

L 1 Li 1 b1 N T T O O B

0160 3/[]19181 1

B EE— L1 — COMMAND 704 ARS TIME-OF-DAY

0170 3{[|g 180 ]

11 1 [ JI R Y T W | 1lo oo olo o0 4|c o 4lo 0 4

01803[9191 ] 1 1 L1 [ L

Ll ] [ TR N N Tl HOOS OO U TS OO O A I N A Panic 911

019|04|[19 11 (Panic Misdiall) |

Il 1 [ T O O T T T U T T A T O A O

020[{01][191800 (Tell Free Exception} 1

[l 1 [T R0 T T VR P T T i e A I I Y

021 [ )|

11 ] (IS Y YOO N T N TN N N N N T Y IO O N .

02 2|4 5{[|8 {Block) 1 — COMMAND 745  ARS TIME-OF-DAY

11 ] TN TN O N R A TR T WAV VOGN OV OO N O

02 314 5{i|7 8 {Block) } 110 0|0 O|O O OJO D O|C O O

L1 ] [ TS T T T 0 T T T T A G B 1 ] 1l 11 L1

02 4|45|[|79 {(Block) ] Block

11 1 [T T T U A e TN T N T O 2 O B |

025/45[([|9g786 (Block) ]

11 1 Y TR T T M R T YT T N Y O I I

026[|45[[]|91976 (Block) ]

| ] NN T N T M T T T Y O I Y O

02 7|4 5|[|90 (Block) ]

Ll ] [ S W U A Tl T U I T Y WO

028 [ 1

L) ] [0 N A S TN T T UOW OO SO A VOO N T I

i

|8|0|0|:|[|1||||1||1||||||||||]|

!
<pszz>
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COMMAND 750 — ARS ROUTE LIST TABLE

Route

List # Route Number For Choice
0017200 1ft

Z?d

3|I'd

4th
1

ajblecid

001
LI

002
1

003
11

004
Ll

DO6b
t 1

COMMAND 751 ROUTE YABLE COMMAND 752 -- DIGIT MOD TABLE

Digit Quantity Digits
Route Trk Digit Mod‘n Digits to
# Grp Mod # # to Delete Insert
001-200 | 001-100 001-100 00-32 maximum of 32
|—L"'11—6 Toll |—J—| ]J-|
| I B R B
alblc|dfe{fig|h alblec|d]|e gl-;—l—l—l—]'ilm
local |0 O 1|1|0 O 1|0 0 01|01 1
11 Ll 11 i [ I I I |
WATS0|0 0 2}2|0 0 2|1 002102 ]
i [ 1 L T T I O A |
ooD 0|0'3 1 OIOI'I 1 00 3|01 10266*58874563 | ]
occlo o 4(1(0 0 3|1
il LI [ ] R I I S
991110 0 5(1{1 ¢ 0|0 100 1
[ 11 Lt ] I S B |

Note: The entire forms are not used or shown.
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ASSIGNMENT #1 - ARS Routing

State the exact route taken when the following numbers are dialled. indicate all
the forms that effect the routing.

1. RCS 1 dials 9 574-1375 10:56 am.

Which entry number will this match in Command 700?

Which Time of Day Table (01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

If busy the second trunk group tried is:
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2, RCS 2 dials 9 1 376~-1270 4pm.

Which entry number wili this match in Command 700?

Which Time of Day Table (01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

if busy the second trunk group tried is:
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3. RCS 2 dials 9 1 376~1270 10pm.

Which entry number will this match in Command 700?

Which Time of Day Table (01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

If busy the second trunk group tried is:
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4. RCS 3 dials 9 1 376-1270 4pm.

Which entry number will this match in Command 700?

Which Time of Day Table (01~45)} is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

If busy the second trunk group tried is:
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5. RCS 2 dials 78 1 376-1270 4pm.

Which entry number will this match in Command 700?

Which Time of Day Table (01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actua! digits outpulsed are:

If busy the second trunk group tried is:
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6. RCS 1 dials 8 1 406 677-1879 10pm.

Which entry number will this match in Command 700?

Which Time of Day Table (01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

If busy the second trunk group tried is:
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7. RCS 2 dials 8 1 376-1270 4pm.

Which entry number will this match in Command 700?

Which Time of Day Table (01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

If busy the second trunk group tried is:
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8. RCS 3 dials 9 1 800-576-4273 4pm.

Which entry number will this match in Command 700?

Which Time of Day Table {(01-45) is used?

According to the Time of Day table, which Route List is used?

How many choices does this route list offer?

The first trunk group tried is:

The actual digits outpulsed are:

If busy the second trunk group tried is:
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9. Explain how users could beat the ARS restrictions if Command 700 Entry 022, and
023 were NOT programmed.
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ARS System Options Programming
Some overall options for ARS are located in System Options programming.

® Locate ARS programming in the Customer Data Entry section. The
options there are explained in the Automatic Route Selection section.

e Read ARS and Toll Control section of the Practice.
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ASSIGNMENT #2 - ARS Programming

1. What are the possible middile digits for all area codes in North America? How many
area codes are there in North America?

2. In most cases what is dialled to signify a toll call?
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3. Explain the following:
WATS
FX
occC
4. What must the digit string start with in Command 700, the Digit Comparison table?
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5. How many time of day periods are there per Time of Day table?

6. Where must the most expensive route be programmed for the Expensive Route
Warning Tone to work?

e Study the Application Example in ARS and Toll Control section of the
Practice.

e Practice tracing calls through the programmed forms.
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ASSIGNMENT #1 ANSWERS

1. RCS 1 dials 9 574-1375 10:56 am.

SP_ARSINT.1_HO_ROS

Which entry number will this match in Command 700?
ENTRY 001 (9)

Which Time of Day Table (01-45) is used?
TOD O1 (COMMAND 701)

According to the Time of Day table, which Route List is used?
RCS 1 GETS ROUTE 001 ALL DAY

How many choices does this route list offer?
1 CHOICE

The first trunk group tried is:
TRUNK GROUP 1

The actual digits outpulsed are:
574 13756

If busy the second trunk group tried is:
NO SECOND CHOICE
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2. RCS 2 dials 9 1 376-1270 4pm.

Which entry number will this match in Command 700?
ENTRY 002 (8 1)

Which Time of Day Table (01-45) is used?
TOD 02 (COMMAND 702)

According to the Time of Day table, which Route List is used?
RCS 2 GETS ROUTE 002 FROM 8 AM TO 4:59:58 PM.

How many choices does this route list offer?
2

The first trunk group tried is:
2

The actual digits outpulsed are:
376 1270

If busy, the second trunk group tried is:
1

Page 33-52 SP_ARSINT.1_HO_ROS



SX-50™ DPABX: ARS EXAMPLE

3. RCS 2 dials 9 1 376-1270 10pm.

SP_ARSINT.1_HO_RO5

Which entry number will this match in Command 700?
ENTRY 002 (9 1)

Which Time of Day Table (01-45) is used?
TOD 02 (COMMAND 702)

According to the Time of Day table, which Route List is used?
RCS 2 GETS ROUTE 000 (BLOCKED) FROM 5 PM TO 7:59:59 AM

How many choices does this route list offer?
0

The first trunk group tried is:
NONE

The actual digits outpulsed are:
NONE

If busy the second trunk group tried is:
NONE
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4. RCS 3 dials 9 1 376-1270 4pm.

Which entry number will this match in Command 700?
ENTRY 002 (9 1)

Which Time of Day Table (01-45) is used?
TOD 02 {COMMAND 702)

According to the Time of Day table, which Route List is used?
RCS 3 GETS ROUTE 000 (BLOCKED) ALL DAY

How many choices does this route list offer?
0

The first trunk group tried is:
0

The actual digits outpulsed are:
0

If busy the second trunk group tried is:
0
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5. RCS 2 dials 78 1 376-1270 4pm.

SP_ARSINT.1_HO_RO5

Which entry number will this match in Command 700?
ENTRY 023 (78)

Which Time of Day Table (01-45) is used?
TOD 45 (COMMAND 745)

According to the Time of Day table, which Route List is used?
ALL RCS NUMBERS ARE BLOCKED - ROUTE 000 - ALL DAY,

How many choices does this route list offer?
0

The first trunk group tried is:
0

The actual digits outpulsed are:
0

if busy the second trunk group tried is:
0
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6. RCS 1 diais 9 1 406 677-1879 10pm.

Which entry number will this match in Command 700?
ENTRY 007 (314 0)

Which Time of Day Table (01-45) is used?
TOD 03 (COMMAND 703)

According to the Time of Day table, which Route List is used?
RCS 1 GETS ROUTE 003 ALL DAY

How many choices does this route list offer?
2

The first trunk group tried is:
3

The actual digits outpulsed are:
8874563 1 406 677 1879

If busy the second trunk group tried is:
1
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7. RCS 2 dials 8 1 376-1270 4pm.

SP_ARSINT.1_HO_R0S

Which entry number will this match in Command 700?
ENTRY 022 (8)

Which Time of Day Table (01-45) is used?
TOD 45 (COMMAND 745)

According to the Time of Day table, which Route List is used?
ALL RCS NUMBERS GET RQUTE 000 - BLOCKED — ALL DAY.

How many choices does this route list offer?
0

The first trunk group tried is:
0

The actual digits outpulsed are:
0

If busy the second trunk group tried is:
0

Page 33-57



S$X-50™ DPABX: ARS EXAMPLE

8. RCS 3 dials 9 1 800-576—-4273 4pm.

Which entry number will this match in Command 700?
020 (9 1 800)

Which Time of Day Table {01-45) is used?
TOD 01 (COMMAND 701)

According to the Time of Day table, which Route List is used?
RCS 3 GETS ROUTE 001 ALL DAY

How many choices does this route list offer?
1

The first trunk group tried is:
1

The actual digits outpulsed are:
1 800 576 4273

If busy the second trunk group tried is:
NO SECOND CHOICE

9. Explain how users could beat the ARS restrictions if Command 700 Entry 022, and
023 were NOT programmed.

If these entries are not programmed ALL users could dial 8 or 78 and manually access
a trunk group to make a long distance call.
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ASSIGNMENT #2 ANSWERS

1. Dor1

2. 1 + number

3. See ARS section Volume 1.

4, IMPORTANT! In Command 700 the number MUST begin with a trunk group access

code to “"wake-up” ARS. Usually the number is a “9” but it could be 8, 78, 79 or
any other number used as a trunk group access code.

5. Although only 3 are shown on the example sheets, up to 6 time of day periods are
available per TOD.

6. To get the most expensive route “"beep”, the choice must be programmed as the
4th choice - even if there are only two choices.
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TRUNK FACILITY TYPES

The following are the most common types of trunk facilities used for access that is
external to the PABX.

TYPE: CONNECTS THE PABX TO: IS USED TO:
DDD THE LOCAL CENTRAL OFFIiCE | Make calls on the public network,
local, in-area long distance, out-of-

area tong distance, and overseas at the
rate set for the time of day, and day
of the week

FX A DISTANT CENTRAL OFFICE | Make calls on the public network. Dial
tone heard on seizing the trunk
originates at the distant CO. Calls
over this facility that are local to
the distant CO are free. The facility
has a fixed monthty charge, unless
calls are made that are long distance
from the distant CO.

OUTWATS | A TOLL OFFICE Make long distance calls on the public
network. Provides access to preset
bands or zones of numbers. Cost of a
cail may vary with the time and day
that the call is made. The facility
has a fixed charge for an initial
period of usage, with a decreasing
cost-per—-call rate for usage beyond the
initial period (block of hours).

TIE ANOTHER PABX Make calls to another pabx on a private
network. Calls may be connected to the
public network at the far end PABX.

The facility has a fixed monthly
charge.
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PBX A

OUTWATS TRUNK

LOCAL CENTRAL OFFICE

x——

DDD TRUNK

FX TRUNK

TIE TRUNK

PBX B

TIE TRUNK

INTER-OFF | CE
TRUNKS

ToLL

TOLL

DDD TRUNK

DDD TRUNK
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DISTANT CENTRAL OFFICE

X= a switched
cohnection
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ARS TRUNK ACCESS COMMAND TABLE HIERARCHY

COMMAND 700 DIGIT COMPARISON
TABLE

!

l

COMMAND 701 TIME-OF-DAY
LIST

|

702 |/

745

-

|

COMMAND 750 ROUTE LISTS

t |

—

COMMAND 751 ROUTE TABLE

COMMAND 752 DIGIT
MODIFICATION

l

COMMAND

151 TRUNK GROUP |— \
156

580

SP_ARSINT.1_HO_R0S
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TABLE 1: NORTH AMERICAN DIALED NUMBER PLAN
CALL TYPE DIALED NUMBER DEST INATION REASONS FOR | CHECK
RESTRICTION  [COLUMN
OPERATOR-HANDLED
CALLS: %
0{+) LOCAL OPERATOR NO CHARGE FOR
CREDIT CARD,
OPERATOR 3RD NUMBER,
CALLS AND COLLECT
01+ OVERSEAS OPERATOR-HANDLED CALLS
CHARGE FOR ALL
OTHER CALL
TYPES
211 REBATE (US ONLY) NO CHARGE
{911) 7 (NO-XXXX) EMERGENCY SERVICES NO CHARGE +t
SERVICE (611)/(0)/(4104) REPAIR SERVICE POTENT ALY
CALLS CHARGEABLE 1t
411 LOCAL INFORMAT ION CHARGEABLE
(1)-555-1212 AREA INFORMAT ION NO CHARGE
{1)-NO/TX-555-1212 LD INFORMATION NO CHARGE
LOCAL CALLS NDOX-XOOKK LOCAL CALLS NO CHARGE
NO CHARGE LD | {1}-80D-NXX-XXXX NO-CHARGE LD NO CHARGE
LOW CHARGE LD|  (1)=900-NXX-XXXX LOW CHARGE LD LOW CHARGE
IN-AREA LD (1) =NXX-XXXX LD CALLS WITHIN AREA CHARGEABLE
QUT-AREA LD | (1)-NO/1X-NXX-XXXX | LD CALLS QUTSIDE AREA CHARGEABLE
OVERSEAS LD 011+ DIRECT-DIAL OVERSEAS CHARGEABLE
EQUAL ACCESS 10XXX+ ALTERNATE CARRIER SELECTION  |CHARGEABLE
FX CALLS (1-NO/1X-)NXX-XXXX |IF AVAILABLE, MAY BE LOCAL OR LD [NO CHARGE
WATS CALLS | (1)-NO/1X-NXX-XXXX |IF AVA[LABLE CHARGEABLE
TIE TRUNK (1-NO/1X-)NXX-XXXX | IF AVAILABLE, MAY BE LOCAL OR LD [NO CHARGE
OCC CALLS | (1-NO/1X-)NXX-XXXX [IF AVAILABLE CHARGEABLE

NOTE: BRACKETED () NUMBERS MAY NOT APPLY.

+ RESTRICT ALL USERS EXCEPT ATTENDANT?

4+ ACCESS MAY BE REQUIRED BY LAW.
REDIRECT TO CUSTOMER EMERGENCY DEPARTMENT?

++1 RESTRICT ALL USERS EXCEPT ATTENDANT AND TEST LINE?
REDIRECT TO SERVICE COMPANY?
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ARS VERSUS CLASS OF SERVICE

ARS programming overrides Trunk Group Access programming in the extension’s ciass
of service (Cmd 121-9 Reg 1). That means if ARS routes a caller to a trunk group, the
call will NOT be blocked if the caller’s Class of Service denies access to the trunk
group. Also, any overflow that is programmed in class of service is overridden by ARS
programming.

USING 555 IN ARS

The Long Distance information number standard in North America is T + Area Code +
555 + 1212, There is usually a minimum or no charge for this call but it is treated by
the ARS pregram as a long distance call because of the 1 + Area Code dialling format.

What is usually desired is this type of call be routed over local lines. To achieve this,
the ARS programming requires that EVERY area code be typed out {ie 1 201 555 1212
to 1 919 555 1212). This would take forever.

A "trick” used on the SX-50™ DPABX is to store the call as an Abbreviated Dial
number which asks the caller to insert the area code. This means only one entry in
ARS is required. It works as follows:

® 1) The Abbreviated Dial number 79 *3 3 555 1212 is stored in the system (e.g.
dialling 5510 = 79 *3 3 555 1212). The 79 is a trunk group access code that will be
used in step 2). The *3 means wait for digits, the 3 means the number of digits to
wait for.

e 2} In ARS Digit Compariscn Table make an entry 79 which routes to the local trunk
group.

ACTION: The user dials 5510 which pauses and waits for the area code to be inserted.
After the 3 digit code is inserted the number is routed by ARS.
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EXTERNAL CALL FLOWCHART

/18 ARS ENABLED?\ NO

\ CMD 100-13-a /
YES

GET USER’'S RCS
CMD 100-13-h
or CMD 3XX-YY-g
or OMD 5ZZ-1-h

/ DOES THE USER’'S \ YES

\ RCS = 07 /

NO
/ 1S THE \
/DIALED DIGIT STRING\ NG
\ IN /
N oD 700 7/
YES

FIND THE TIME-OF-DAY LIST
{CMD 701—745)
INDICATED BY CMD 700 de

/ ARE ALL OF THE \
/TIME-OF-DAY PERICDS\ YES

\(OMD 701—745 bcde)/
\ SET TO ——-7 /
NO

FIND THE TIME-OF-DAY PERICD
WHERE CMD 701-745 bc:de
IS EQUAL TO OR LESS THAN HH:MM

/ DOES THE \

/ ROUTE LIST
\FOR THE USER’'S/ YES DENY THE CALL;
\ RCS = 0007 / ——— RETURN REORDER TONE

NO

FIND THE ROUTE LIST
{CMD 750 abc)
FOR THE USER'S RCS INDICATED BY
oD 701-745 fgh
OR OMD 701-745 ijk
OR CMD 701-745 Imn

/ ARE ALL OF
/ THE ROUTE CHOICES N\ YES
\N{CMD 750 def, ghi, jkl, mno)/
AN SET TO 0007 /
NO
A B
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A B C

FIND THE ROUTE
(OMD 751 abe)
INDICATED BY
CMD 750 def
OR CMD 750 ghi

OR CMD 750 jkli
OR CMD 750 mno

/ DOES THE \

/ TRUNK GROUP \ YES

\ INDICATED BY /

NOMD 751 d = 07/
NO

FIND THE O|GIT MODIFICATION
(CMD 752-abc)
INDICATED BY CMD 751 efg

/ ARE THE QTY OF \ /1S THE SYSTEM\
/DIGITS TQ BE DELETED\ YES /  ARS ALARM
\ INDICATED BY / \({CMD 100-13-e)} /

\ OMD 752 de = --? / \ SETTOQ? /

NO NO

LOG ARS ALARM MESSAGE

FIND THE TRUNK GROUP FIND THE TRUNK GROUP
(G 151—6)

(CMD 151—6)
INDICATED BY CMD 751 d WiTH fghi = TGAC

DELETE TRUNK GROUP
ACCESS CODE (TGAC)

+

APPLY THE DIGIT
MOD | FICATION INDICATED
BY CMD 751 de & g—+! 13

SEIZE TRUNK AND DIAL DIGITS

Notes:
The only way ARS can deny trunk access to a call is by setting the ROUTE LIST to "000” in

the TIME-QF-DAY LIST table for the restricted RCS(s}.

If a call cannot be completed through ARS due to a lack of programmed information, the
system abandons its attempt to process the call via ARS, and treats the call as a standard

trunk group access call.
The ARS ALARM (if enabled) indicates both the table and table entry which is not programmed.

Use of the ARS ALARM output and this chart will simplify troubleshooting ARS.

$P_ARSINT.?_HO_RDS Page 33-69



SX-50™ DPABX: CREATING AN ARS PROGRAM

ARS PLANNER
This work sheet can be used to plan your ARS programs. With a complete pian in
place the task of creating an ARS plan is easier.
1. Trunk Group Types
List the Trunk Group types being used on your PABX

TG 1is

TG 2 is

TG 3 is

TG 4 is

TG 5 is

TG 6 is

2. Routing Class of Service

Describe who belongs to which Routing Class of Service {i.e. RCS 1 = Managers, RCS 2
= Restricted Usage, etc.)

RCS C is

RCS 1 is

RCS 2 is

RCS 3 is
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3. Call Routes

Determine the route for each call type.

Call 1st 2nd 3rd 4th
Type Trunk Trunk Trunk Trunk
Group | Modify | Group | Modify | Group | Modify | Group | Modify

LOCAL

9811

an

1-800

1-AREA-
555-1212

91 AREA

91 OFFICE

910 _

910

910

910

90

8, 78, 79
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SX-50™ DPABX: ARS WORKSHEET — FOR TRAINING PURPOSES ONLY
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COMMAND 700 -—- ARS DIGIT COMPAR!SON TABLE

Entry# TOD# Dialed Digits String
001 01-45 0-9, #, *; maximum of 32 digits
-800 |J-| |
f_l_l r 1
ajblc|d|e|f|g I jm
[ N YO0 S TN N T S T NS A TN [ N A |
007 [ }
1.1 ] [ N N T T N TN T N S N N N I I O 1
002 { ]
L 1 [N L TN U N NN W N TR T T T O |
003 l 1
[l 1 [ T OO0 0 W T 20 UK N T N O B S I |
004 [ 1
L1 1 [T N T N N T N N OV T N N OO |
0065 i ]
Ll t [ N N OO OO T Y VO N N O N A
006 [ 1
11 1 [ O TN SN S N T VU T N W W N I O |
007 [ |
Ll ] [ T N T VRN TN TN O DO S S 0 OO0 |
008 [ i
1| ] [ W N T N T VPO TN N O I I NS O A
0089 [ i
L1 L I AN T U T A TN VO TR T T N N U N B I
010 [ 1
1l 1 [N NS T T N TS D W T T N T A O |
011 [ 1
Ll 1 [ R T N U TR T T V0N TS N S I O N |
012 [ ]
Ll 1 [N S T NN T N T TN U N DU SO N A I
013 I ]
[ 1 [ N S U SN N U TN N N W 0 O A |
014 [ }
[ ] [ W T T TN N T O N N W N U WO TN N A |
015 [ 1
1.1 1 [T W N N T NN T N T T T Y RO T A B B
016 [ |
L1 1 I W T TN T N WO T T T T PV N N N O
017 [ 1
1 1 [ N T K WA W U O OO T N NN O S |
018 [ 1
L1 1 SN T U N N TN T Y U U NN N OO O |
019 [ ]
L) L IS S T NN TN TN T T SO T T W A I A
020 [ 1
L1 ] [ N T T TR R T D U OO YOV N N B O
021 [ ]
[ 1 U N T R T N T SN TN TN OO N N S B |
022 [ 1
1 L I W U TN T N OO T T AN |
6023 [ 1
11 1 [ N UL T S T O N N N Y T S N N B |
024 [ ]
L 1 [N N T N T NN T N NS OO SO N Y O O |
025 [ ]
11 L [0S N T N TS TN VOO TN U T O OO S O
026 { |
'l ) [ N SN W TR O T S OO SN N N |
027 [ 1
L1 ] AN T N TN TN N WO SN NN N O T N I I B
028 [ 1
1l 1 [ RN U A N T N TS U O T T T T B O

!

IslololI|[|I!IIIIIlllIllIIIIl|]I
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o= COMMAND 7___ ARS TINE-OF-DAY

Per Start
# Hr Min
00 00 Route List for—
~23-59RC.“"1>1RC§2FE§3

701 — 745

E_ i 1 T 1 1 1

: alb|cid|e|fig|hii]i]|k[!I]|m]e
T

. I 1 1 L1 ]

R

H | 1 1 11 L

: 3

- | | 1 - | [ |

: l l l

I COMAND 7___ ARS TIME-OF-DAY :
o :
: 1 ] L 1l L1 =
;|2 :
. | 1 ] [ | Lk H
: 3
M | 1 [ L1 11 .
: 1 l ! :
i— COMMAND 7__  ARS TIME-OF-DAY i
2| :
: ] ] 1 [ 1 .
H 2 :
H $ Ll t 11 1t P
: |3 :
. L 1 1 L1 1 .
: I :
i COMMAND 7__ ARS TIME-OF-DAY |
| :
» /] | 1 L1 1 .
R P :
H ] ] ] (8| 11 :
13 :
: 1 1 1 11 Lt .
: I T :
: lll.lllllllllllllll'-"-
“— COMMAND 7 ARS TIME-OF-DAY
P
H 1 1 l 1L | 3 | »
S P :
p [ L S I .
T s :
H i 1 1 1_1 | | H
: i l | :
: ------u-------.--n----f_
s— COMMAND 7 ARS TIME-OF-DAY @
: 1 :
: I ! I L1 )1 :
2 :
: 1 1 1 || 11 H
I :
» J 1 1 11 L1 .
: 1 l l :

SP_ARSINT.1_HO_RDS



SX-50™ DPABX: ARS WORKSHEET -- FOR TRAINING PURPOSES ONLY

COMMAND 750 -- ARS ROUTE LIST TABLE COMMAND 751 ROUTE TABLE COMMAND 752 — DIGIT MOD TABLE
Digit Quantity Digits
Route Route Trk Digit Mod’'n Digits to
List # Route Number For Choice # Grp Mod # # to Delete Insert
001-200 1st 2nd 3rd 4th 001-200 | 001-100 001-100 00-32 maximum of 32
e B s B e B S B e rh

= 1-6—Toll

Ll ]

T 1T T°T1T1
a(blcid|e{flg|h|i|jlk|I|m|n|o atb|cid|e|f{g|h abcdefg'TTmllm
001 001 001 f 1
HE | 1l 1 1 1 11 [ | 11 | I | o ] L1 1 111
002 002 002 f 1
[ | | | L1 | | [ | 11 L1l 11 1 Y S A |
003 003 003 [ 1
[ | L [ | L1 3 1 1 11 [ I | . | 1 ) I I D S Y
004 004 00 4 [ ]
[ | L1l |3 | L1 [ | L1 11 Ll 1 11 1. i & 1|1
005 005 005 [ )
| [ | L1 L1 L1 ] 1 ] _} 11 1 Ll 1 .1 1 L
006 006 006 [ ]
[ | I | E I | [ [ ] I Ll | ] L1 1.1 11
007 007 007 [ ]
1 [ 1 I 11 I I N | 1l 1 L1 | | 1 1 1 4 1. 1.1
008 008 008 [ ]
Ll 1l 1 | | [ | 11 Ll d .1 i 1 1 1 1.1 11
009 00g 0o0s [ ]
1 1 Ll L .1 1 1 l 1 | L1 N . 1 B S I T |
01D 010 010 [ ]
[ 11 Ll 1 1 il iy | L1 Ll 1 Lt 1 1 1 1.1
011 011 011 [ ]
[ | | | | | 11 | | 1 1 Ll L 1 L1 3 1.1 11
012 012 D12 [ 1
1 1 || Ll [ | L1 1 1 L L1 { L1 1 1 i1 1.1
013 013 013 { 1

— LI 1 1 L1 Ll 11 - | [ | | | ] L1 1 F 1 1.3
014 : 014 : 014 [ |
[ | L | . | L_1 11 : [ | | : ]l ! 1 11 1t 111
015 : 015 : 015 [ ]
11 1 11 [ | 1 1 H 1 1 I . L i 1.1 1 1 4 1 11
016 H 016 : 0168 [ 1
[ | 11 1 1 [ | L.l : | [ | : 1 1 1 i I I I I A I |
017 : 017 : 017 [ |
| 1 ) | 11 Ll L1 H 1 1 L& H | i | I T T T T T |
D18 : 018 : 018 [ |
1 1 [ 11 11 | i H " 1 1 . | 1 L1 1 1 1 1.1
0189 : 019 : 019 [ ]
d. L 1 1 1 [ 11 [ : | | 1. .1 H | I | i L1 4 1.1 11
020 : 020 : 020 |{ ]
] I | | [ [ | H | L H L1 ] | I S I |
621 : 021 : D21 [ ]
11 | Ll | [ | - L1 L1 H A1 1 P J t 1111
022 : 022 : 022 [ ]
1 1 L_L L1 | 1.1 H L1 L1 : L1 1 L. 1 1 1 1 11
023 : 023 : 023 ( ]
1 1 ] 1 11 1 1 FI | H 1.1 1 1 H A1 1 L1 1 ¥ 1. 1.1
024 : 024 ' 024 [ ]
[ | il L | 1 1 1] M 11 Ll . L1 1 1 I 11 111
025 : 025 : 025 [ ]
11 i1 11 i1 1 1 . 1 L H L1 1 L5 1 1 i 11
0286 : 026 :

L_L 1.1 11 L1 i1 H L1 I | H
0I2I7 FI | 1 [ | i § l:‘Izl7 [ | § |11010 Ill i it 111 Jll
028 : 028 :
1 1 L1 11 (| 11 : . | 11 S
| : :
lzlolo |1|||l|_|_l||| E [240:0 JIIIIE
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COMMAND 700 ~- ARS DIGIT COMPARISON TABLE . COMMAND 7___  ARS TIME-OF-DAY
. Per Start 701 — 745
Entry# TOD# Dialed Digits String : # Hr Min
001 01-45 0-9, #, *: maximum of 32 digits : 00 00 —~Route List for—
-800 . -23 -59 RCS 1 RCS 2 RCS 3
i 1 : e T e B et B —
adeEfgIIIJIlllIllllllllllm . a|lblc|d]|elf|glh|i]ilkll]|m]eo
001 [ ] . 1
1 ] ' S 0 TN S U N S S N O T N N N O | . 1 1 11 1l pt
002 [ ] P2
j_t 1 PR W S U NN N TN TN VWO T 0 U N N S P | : L ] L1 L 1|
003 i ] : 3
[l 1 [ T T IO N N SN N OO N T O O A O O | : ] ] o1 | 11
L I L P A ST A AT & : 111
005 [ 1 : H
11 ] [T NN T T S S W PO N I IV N TN B I N | i— COMMAND 7___ ARS TIME-OF-DAY
006 [ ] : :
L3 1 [ AU W T U W W SN VN P N N S I S . 1 :
007 [ ] : [ U N TN B .
[l 1 [N NN T TN NN T AN T O T T O T T Ay | H 2 .
008 [ ] : 1 1 11 L1 T :
L1 1 FYS NN TN G U T T T T T O OO T 2 B : 3 .
009 [ ] H ] L 1.1 11 L1 H
[ 1 [T N TN N N N (OO SN O A N I O N | § l | i E
010 1 1 : B T TYT T
1| 1 [N T N T N N WA T TN AU T T T W N N O : :
011 ( ] — COMMAND 7___ ARS TIME-OF-DAY :
11 L TR S T 00 VN O N N N A U O OO AN S B : .
012 I ] : 1 :
L1 1 I VO NN N U TN N TN S TN N S T O A I : 1 ! 11 L1 Ll :
013 [ ) P2 :
[ 1 [T U TN OO W TN T N OO W RN T N N S0 PO H ] ] Ll [ L1 N
D14 H | H 3 .
11 1 [ TS N YN T N WY VO NN N O NN N O O : ] I L1 L [ :
oS e P Lot
018 [ ] : :
[ | | [ T WO T NN (N U RN NN OO Y N T I A | PR COMMAND 7 ARS TIME-OF-DAY :
017 [ 1 H
L1 1 [T S RN NN N YR TN T U TR N N NN VOO W S PO | : 1 :
018 i ] : 1 1 Ll il 11 E
[ 1 [ R N T NN N S T VAN T UG 0 G L N O | : 2 .
019 { ] . 1 i LI L 11 .
1l 1 Loy o111 H 3 E
020 1 1 : 1 ] Ll 1 Lt :
Bl 1 [ N N0 VA N N W AN T N O U N N O S O : l l l :
021 { ] M seansssundrmEsAmEERERE g
| I [T TN N N N N AN NN O VN N T S A N | : .
022 [ ] 1. COMMAND 7__  ARS TIME-OF-DAY
14 1 [ T T U T T N T T TN OO Y N S I A | : :
023 [ ] : 1 :
[ ] IR I N T TN S T N N IO O N O . ] 1 L1 11 1 :
024 [ | H 2 .
1t I [ A T OO TN TN VU WA VA TN (N YO AN N OO | ' ] 1 11 Pl {1 .
025 t 1 : 3 :
[l 1 ' N N W SN N TS NN S N T N N W N ! : 1 1 L8 1t 1 :
OIZIB L [ 1N S Y N [N OO TN [N o Y S Y o A 1 E l...."-1.-.....!--‘.-.-5
027 { ] .
[ 1 ' S A W N N O N T OO T N O i+ COMAND 7__  ARS TIME-OF-DAY |
0238 [ i : :
L3 1 (R T N T N TN NN NN TN W T N U T W A B | : 1 :
! . 1 ] | 11 L i :
2 ] 1 1t [ 1
IB|°|0 1 ‘ll [ U WO N VN PO VN AN N T N I T O A B Ill 3
1 H 1 ] 11 11 L1 E
e Y LTI T T T TR P PP PRI P TP PTIVTEREIY ! 1 l :
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COMMAND 750 —— ARS ROUTE LIST TABLE COMMAND 751 ROUTE TABLE COMMAND 752 -~ DIGIT MOD TABLE
Digit Quantity Digits

LRI R O

L] |

Route Route Trk Digit Mod’n Digits to
List # Route Number For Choice # Grp Mod # # to Delete Insert
001-200 1st  2nd  3rd  4th 001-200 | 001-100 001-100 00-32 maximum of 32
s TR s TR e T e W o —1-6 1 Toi h
L L
alblcid|e|f|g|h|i]j|k|I|m|n|o a|bjc|d|e|f|a]|h abcdefg|'—-—:—:—:—l~llm
001 001 001 [ ]
| | Ll L1 11 L1 | L1 11 1 | I B B N |
002 002 002 [ ]
| | 11 11 Ll [ 1 1 [ | L1 | L1 ik 1 1.1
o0 3 003 003 [ ]
L1l L1 I I S . | | [ | L1 11 | | I I S S I |
004 004 004 [ ]
1 11 || | | Ll 1 1 1l 1 1 1 1 L1 1 1 1 3.1
D065 005 005 [ ]
L} | 11 11 L1 | 1 ! | 1 ) I Y O R S S |
006 006 006 [ ]
Ll | | | 1 1 1. 1 |1 L4 1 L1 1 1 111
007 6007 007 [ ]
Ll L1 Lt | | 1 1 i [ | L1 1 | I I I I I |
008 008 008 f ]
11 L] 1l 1l 1 11 i1 P 1 1 L1 1 1 11.1
009 009 009 i ]
1 1 1t 11 1 ! 1 1 11 Ll L_d 1 L1 1 1 11
010 010 010 f ]
Ll L1 L1 1Ll 1 1§ 1 1 1 1 1 L1 g1 1 1. 1
011 011 011 l i
Ll Ll [ I L.} | 1.1 l 1 1 ) R R Y e I o
012 012 012 t ]
L1 L1 Ll 1 1 i1 LI Ll L1 1 | I I N O I I |
013 013 013 i ]
— 11 L1 | | | | .| 11 [ | - 11 ] ; I T T I I I |
014 : 014 : 014 [ 1
I | L1 | | 11 11 H L_§ 1 1 . | [ .1 1.1 11
D15 : 015 : 615 [ |
I 1 11 P 1 | 1_1 . L1 L1 H L1 1 i1 1 1 1
076 : 016 : 16 [ ]
L L1 [ | Lt 1.1 : i 1 1 . 1 1 1 | R T O T |
017 : 017 : 017 1 ]
L1 Ll [ | L L1 H 1.1 L.1 H d1 1 | I I I I S |
018 : 018 : 018 [ ]
L1 | L1 1 1 1 1 » || | | a 1 1 1 1 11 1 1.1
019 : D19 : 019 { ]
| 11 Ll LI L1 : 1 1 L1 M 1 1 L B IR O I I I |
020 : 020 : o290 i ]
11 L1 | [ ] [ | : 11 o | H A1 1 L1 1 1 1 I 1
021 : 021 : 021 [ ]
1.1 1.1 1 1 d ! 1 1 H 11 L1 » L1 1 Lo 1 L 1.3 |
022 : 022 : 022 f ]
11 Il 11 LI L1 . [ 11 H L} 1 L1111 F |
023 : 023 : 023 [ ]
Ll | | g ] 1 1 H 11 L1 . 1 1 1 L1 1 1 1 t. 1
024 : 024 : 024 [ ]
11l 11 11 l £ 1 = 11 11 . (| | | S I I I
025 : D25 : 025 [ ]
) O S I | 1.} : 1.} 1.1 : 11 | I I N A I
0286 : 026 :
LI L1 [ [ | L1 : L1 1 1 : l
027 : 027 : |1oo |[| |}|
[ | LI L1 [ | Ll . L1 L1 . | S| | | I S T O I |
028 : 028 :
11 1t 11 L 1 Ll . [ | 11 .
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COMMAND 700 -- ARS DIGIT COMPARISON TABLE  ama COMMAND 7___  ARS TIME-OF-DAY
: Per Start 701 == 745
Entry# TOD# Dialed Digits String . # Hr Min
001 01-45 0-9, #, *; maximum of 32 digits H 00 00 —Route List for—
-800 rl-| | : -23 -59 RCS 1 RCS 2 RCS 3
1 | . : kb
albjcldle|f|a — [ alblecld|e|f|g|hli]ilkl!l]|m|e
'SR B BN U TN NN TN T S A Y B I | :
001 [ 1 . 1
| ] [ N0 AR N TN NN N OO A T N VO O T | . 1 ] 1 ) ! 1t
002 |l ] E o2
11 1 [ S TN OO VNN N U T TN TN U WO B S N O : i 1 Pl t 1 11
003 [ 1 : 3
11 L [N WK S T SN U NN NS U OV T N N OO T N | : 1 1 ] 1 L i 1
0|0|4 A i TN SN IO Y N T O T Y G s sy I Wy S ! E 1......}.......{..--....
005 [ ] : :
11 1 [ D T N TN T O T T TN T N U I T i COMAND 7___  ARS TIME-OF-DAY :
0086 [ 1 : :
11 ] [0 U T H N N N N O N T T S G A B : 1 :
007 [ ] : L L 11 11 11 0
11 1 [N S VN N NN N Y N NN IOV N S S OO B : 2 :
008 [ 1 . 1 1 } 1 L 1 :
i A (SN T U T T T T U Y S O IO | : 3 :
0089 [ ] : | 1 11 L1 [ E
11 ] [V T T Y N T N N U T T N B A | | l l
010 [ ] . susssersssusessssanInm
L1 1 [HEN NS U TN N SN U VN TS U OO N A N O | : :
011 [ ] T— COMMAND 7 ARS TIME-OF-DAY
p ot i [N N O NN T TS O T T O T N N O T | : — .
012 |t ] A :
11 ] [N N T AN A TN NN SN T AN T A VO T T T | : L 1 L1 L L :
013 [ 1 : 2 :
11 L PN NN T N N T W AN N Y P A N A N N O | : ] ) 11 11 1l —
014 [ ] : 3 .
14 1 [N NN TN U N NN N N N VOO S N N O O . ] 1 Ll 1l 1 2 :
011 |5 ] [ Y I N O NS S N [ S O Y S ] 5 1---.-&-{------!-------2
016 [ ] : :
[ B YR R T NS N NN NS N VOOF NN T N N N I 0 OO | — 7 ARS TIME-OF-DAY :
017 [ ] : :
1 ] MR TEE S5 NN N NN N S VAN NN N o : 1 H
018 I 1 . 1 1 tod (S| 1 1 E
L1 ] [ R T NN D NN T VAU N SN (N N G O O : 2 .
0189 [ 1 H 1 1 Ll 1 1§ .
L3 ] [N N N N TR Y TR T S Y N T T : 3 E
020 [ ] : [ S T I B :
11 L [N N N U PN T S SN0 WS TN U0 O O O : l l 1 :
0 21 [ ] H aRssPusAsasBSENERE RSNy
Ly 1 [N NN U TN NN U N R YA A T VO T T OO O A | : s
022 { ] i COMAND 7___ ARS TIME-OF-DAY :
11 ] [0 N N N NN T WS NN TN TN O T N TN I O | : :
023 [ ] : 1 :
11 1 [ T TS U W N TN N W WO T T N O | ' ] 1 ' L1 11 .
024 [ )| : 2 H
11 1 P N T W WON N T N SO NN SN N O I B B B : ] 1 1t L1 P4 .
025 i ] O :
i B [ U R TS U NN VWO N NN N TN N Y OO B : ] ] ] 1 L1 11 :
LILd P Ll IS I I WAT I AT L B USRS
027 [ ] : :
11 ) [ R T NS VR U K NN O M N G 0 O I O i COMAND 7 ARS TIME-OF-DAY !
028 [ ] H H
Lt ] [N T N T 0 IR N NS TN T T Y TN T N A : 1 :
| b L} 11 1] L1 .
: 2 1 1 11 1 I
|8|0|0| 1 |El PN DTN T N IO A O T Y B S Ill : 3 :
l : ! i L L1 [ E
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COMMAND 750 —— ARS ROUTE LIST TABLE COMMAND 751 ROUTE TABLE COMMAND 752 —— DIGIT MOD TABLE
Digit Quantity Digits

{
2ol 1, 1]

L] l

Route Route Trk Digit Mod'n Digits to
List # Route Number For Choice # Grp Mod # # to Delete Insert
001-200 1st 2nd  3rd  4th 001-200 | 001-100 001-100 00-32 maximum of 32
r 1T 1T 1T 1T ] —1-6 1 Tol = A

LR L L L
alb|cld|e{f|gthii{i|k|l{m|n|e albic|d|e]f|g|h alb|c|dfelflg ——— {m

ol v L r 11
001 001 001 [ ]
[ | | | L1 11 1 11 || || 1 | T T O I |
002 Qo2 002 i ]
1 1 11 F 11 [ | 11 [ | 1 11 L 11 111
003 003 003 f ]
[ | Ll | - (I} 1 1 1.1 | || 1 | S W I VO |
004 004 004 [ ]
11 L1 11 L1 [ | 11 1.1 L1 1 | I T T T S |
605 005 005 ( ]
[ | | | [ | || 11 Ll || 1 1 1 L i L 1 11
006 006 008 ( ]
[ | |3 | i I | | J I | [ | 1 i Ll 1 L1 11
007 007 007 [ ]
L1 [ | L1 1 1 1.1 | | L1 11 1 L1t 1 111
008 008 cos8 [ ]
L} [ 1 [ | L1 | | Ll L1 1.1 1 | I I T I B |
0089 ] 009 [ ]
1 ¢ Ll 1 1 I 1 1 11 L1 1 1 ) I T I I S |
010 010 610 [ ]
L1 L1 | | Ll 1d | | 1 1 1 I 1 L1 1 1 11
011 011 011 [ ]
[ | | [ | Ll 11 Ll 11 L1 1 L1 P 1 1 t 1
012 012 012 [ ]
| P11 11 | 11 L1 [ [ | 1 § S I Y I I A |
013 013 c13 [ ]

— || L1 Ll 11 11 | | 1 1 L1 i | 1 4t 1 11

D14 : 014 : C14 [ ]
[ 1 1 [} |1 1 1 . Ll L1 . Ll 1 L 1 1 1 11
015 : 015 : 15 [ ]
Lol Lo L.t 1 1 1 1 . 1 1 L1 H 1 1 1 | I S I T I |
016 : 016 : 016 [ ]
[ | [ | | | I | L1l : | | L1 : .1 1 | I T O S O I |
017 : 017 : 617 [ |
L1 L1 11 L1 | | . [ | L1 0 L1 1 1 i 1 .11
018 : 018 : 018 [ ]
| L1l Ll 11 | = L1 1 1 . L1 1 Lt 1 1 11
0189 : 019 : 0189 [ ]
L1 [ | 11 || L_1L . Ll L1 . Ll 1 | I D S R Y I |
020 : 020 : 020 [ ]
[ | | | L1 [ | | I | : [ | [ | : L.l 1 1 1 £ 11
021 : 021 : 021 [ ]
Ll L1 | | d 1 1.1 » 11 11 a || 1 | N S Y T A |
022 : 022 : 022 [ ]
[ [ | [ | L || - L.l [ | . | 1 Lt 111
023 : 023 : 023 [ ]
L1 L1l Lt 1.1 1.1 H [ | L1 H [ | 1 1 1 1.1.
024 : 024 : 024 [ ]
1 1 11 [ | 1 1 1 1 . 11 11 . | | | L. ¢ 1 1 1.1
025 : 025 : 025 ( ]
L.l L1 | | L1 | | . 1.1 L1 : L1 1 | T T S |
026 : 026 :
|| [ | Ll || L1 H L | S| H 1
027 : 027 : |1ool [[| |1|
L1 [ | [ | 11 11 : L1 .1 . 11 L 1.1 1 1 1
028 : 028 :
Lt il o | 1.1 L1 . [ ] || .
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SX-50™ DPABX: MISCELLANEOUS PROGRAMMING

INSTRUCTIONS:

The following exercise is a self-teaching assignment on some miscellaneous
programming.



SX-50™ DPABX: MISCELLANEOUS PROGRAMMING

SX-50™ DPABX - Miscellaneous Programming

Some of programming options available on the SX-50™ DPABX but not previously
discussed is covered in this module.

1. Abbreviated Dialling

This is also known as System Speed Dial. Numbers are stored in the system for access
by anyone permitted by class of service. Abbreviated dial numbers will store lengthy,
often-used numbers which may contain account codes, pauses, and wait for dial tone
signals.

Note that the SX-50™ DPABX can support 90 2-digit (or 900 3-digit) abbreviated dial
entries, as determined by Command 100, Register 08, Field h.

Any calls originated by using the Abbreviated Dial entries can be allowed to bypass
ARS by having an RCS 0 applied to the call {Command 100, Register 13, Fietd j). if RCS

0 is applied the entry must include a trunk group access code.

e Read Abbreviated Dial in the Features Description section of the Practice.

2. Contact Monitor

Unused ONS/OPS circuits may be used as Contact Monitor circuits. When Tip and Ring
are shorted on these circuits an alarm is raised at the console the equipment number
of the contact monitor circuit is displayed. The alarm is alsc saved in the Alarm
register and can be printed out, either manuaily or automatically as it occurs. The
contact monitor may be used for windows and doors or for panic buttons, etc.

e Read Contact Monitor in the Features Description section of the Practice.

1. Explain the programming necessary to make the 4th circuit of the ONS card in slot
7 a contact monitor.
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3. Manual Line

The manual line rings the console immediately after going offhook. It is also called a
Housephone and is atype of Automatic Ring Down circuit. The manual line may be
used in an elevator, lobby, or anywhere a telephone is required for general public
access to the attendant.

® Read Manual Line in the Features Description section of the Practice.

2. State the programming required to make a telephone a manual line.
4. Hotline

The hotline rings a selected answer point immediately after going offhook. It is also a
type of Automatic Ring Down circuit. The hotline may be used in an elevator, lobby, or
anywhere a telephone is required for general public access to a particular answer point
other than the attendant console.

Up to EIGHT hotline answer points can be programmed, and are determined by
abbreviated dial entries 12 through 19 (for a2 2-digit abbreviated dial plan), or
abbreviated dial entries 102 through 109 (for a 3-digit abbreviated dial plan).

¢ Read Hotline in the Features Description section of the Practice.

3. Explain the programming necessary to make the 4th circuit of the ONS card in slot
7 a hotline to extension 130, using hotline group 4.
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5. Associated Modem Line

Associated Modem Line (AML) uses a SUPERSET™ set associated with an ONS port for
setting up data calls.

¢ Read Associated Modem Line in the Features Description section of the
Practice.

6. Conflict Dialling

Often it is required that a mixed dialling plan be used. This creates a potential for a
conftict in the extension numbering. For exampie, suppose you have extensions 100,
101, 102, etc AND you also have extension 10. The PBX will have difficulty handling
this. Here's why.

A user goes offhook, dials 10. At this point the PBX doesn’t know if it should route the
user to extension 10 or wait for another digit to be dialied.

To fix the problem the Conflict Dialling Timer is turned on. It will allow the user a few
seconds to enter the next digit.

Note - For conflicts, the conflicting number MUST be programmed followed with a #.
in the example it would be 10# in command 301-310. Also, if the extension is in a
Hunt Group, Ring Group or an appearance of a SUPERSET the # must be entered in the
associated programming.

® Read Conflict Dialing in the Features Description section of the Practice.
4 State the exact programming required to make an ONS card in slot 2 have circuit

01 extension 10 and circuit 02 extension 100. Inciude Command 100 and Command
300 programming.
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7. User Security Cade

The User Security code is a second-level (System Security Code is top) code which
will allow user partial access to the database. This code could be offered to customers

for adding basic extensions, etc.

The actual areas of the database that may be programmed are determined by the
programming in Command 180.

e Read User Security Code in the Features Description section of the
Practice.

8. Attendant Console Programmable Function Keys

Some of the keys on the Attendant Console are programrnable. These keys are shown
in the programming forms.

® Read Attendant Console Function Key Programming in the Customer
Data Entry section of the Practice.
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ANSWERS

1. Command 100 Register 17 = 000; CONTACT MONITOR NIGHT ANSWER POINT
{default value)
Command 307 Register 04 Field ¢ = 1; Extension Type is CONTACT MONITOR

2 Set the set's COS (command 121-9) Register 2 Field d = 1; enable Automatic
Ringdown circuit
Command 3xx Register yy Field ¢ = 0; Extension Type is EXTENSION (default value),
where xx is the slot and yy is the circuit.

3. Set the set's COS (command 121-9) Register 2 Field d = 1; enable Automatic
Ringdown circuit
Command 307 Register 04 Field ¢ = 4; Extension Type is Hotline Group 4.
Program Abbreviated Dial entry 14 (or 104 as required), to 130.

4, Command 100 Register 9 Field e = 1, 2, or 3
Command 302 Register 01 Field ijkl = 10#
Command 302 Register 02 Field ijkl = 100

HANDS-ON EXERCISE

Program the following features.
Contact Monitor

Manual Line

Make one telephone a manual line.
Abbreviated Dialling

Enter some abbreviated dial numbers on the system. They may be internal or external
destinations. Ensure they work.

Contflict Dialling
Make extension 100 extension 10.

Attendant Console Programmable Function Keys
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Change the function of some of the keys on the console.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on the $X-50™ DPABX
Maintenance Functions - Status Display Commands.

- COMMENT -
If you do not have access to an SX-50™ DPABX perform this lab project

on paper. If programming is required, complete the necessary
programming forms.
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SX-50™ DPABX STATUS DISPLAY COMMANDS

INTRODUCTION

This exercise is designed to introduce you to the Status Display Commands available
on the SX-50™ DPABX.

WHAT YOU'LL NEED

To do the exercise have the Troubleshooting Procedures and General Maintenance
Information section handy as well as access to an SX-50™ DPABX system.
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PART Il - SYSTEM STATUS

Systemn Status functions are used to take a “snapshot” of activity in the system.
Information is located in the Troubleshooting Procedures and General Maintenance
Information section.

[STATUS] KEY

Earlier you used the [STATUS] key to determine the number of Busy-outs. However,
this key also performs other status functions.

¢ Locate Console STATUS key in the Troubleshooting Procedures and
General Maintenance information section

e Use the [STATUS] key to determine the Configuration, Set
Volume/Contrast, and Test the LCD.

STATUS COMMANDS
The Status Commands are used for a detailed snapshot of system activity.
¢ Locate Maintenance Equipment Status Display Functions in the
Troubleshooting Procedures and General Maintenance Information
section
Station Status Display -~ Command #982
e Set up a call between 2 single line extensions.
e Enter #982
At this point the contents of register 1 are shown.
¢ Determine the equipment number of one of the stations .
e Enter the equipment humber in register 1
e Advance to register 4.
s Determine the following from register 4 - Source Device Type, Source

Device Equipment Number, Destination Device Type, Destination Device
Equipment Number.
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Much of the information contained in these registers is beyond the needs of
technicians. However, there are some key applications such as determining the 2
conversing parties.

s Examine the remaining Status Display Commands.
e Note: If a field is blank then likely the device being monitored is not in

use. ie DTMF receivers are ionly used during caill setup, Dial Tone
Detectors are only used for outgoing trunk call setup, etc.
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SX-50™ DPABX: RMATS

INSTRUCTIONS:

The following exercise is a self-teaching assignment on the RMATS feature.
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SX-50™ DPABX - RMATS

The $SX-50™ DPABX can be accessed by technicians using a PC or dumb terminai to
make database and maintenance changes while offsite. The process involves a terminal
with a modem offsite and a RMATS module onsite.

The process is called Remote Maintenance and Administration System.

e Read the Remote Maintenance and Administration System section of the
Practice.

ASSIGNMENT #1 - RMATS

1. What are the two types of codes and their default values required to access the
SX-50™ DPABX via RMATS?

2. What must the modem characteristics be?
3. Where can the RMATS module he installed?
4, What are the cross-connections to the RMATS moduile?
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5. Name 4 ways to access RMATS.
6. What is the code to select Attendant Functions mode?
7. What is the code to switch to Night Service?
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ANSWERS

1. RMATS ACCESS CODE (like an extension number) 498,
RMATS SECURITY CODE - 0246813579,
(then system asks for 7772)

2. Modem must be 300 baud,
even parity,
7 data bits,
2 stop bits,
full duplex,
originate mode.

3. The RMATS module may be installed in any position on the Universal Card.

4. There are no cross connections to the RMATS module. Just dial 498 and you are
connected.

5. 1 - From inside, dial 498,

2 - From outside ask the attendant for extension 498,
3 - From outside dial 498 on a DISA,

4 - make a trunk DIL to the RMATS module,

5 - From a DID trunk .

6. Type "A” {followed by carriage return)
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HANDS-ON EXERCISE

Connect the RMATS module and configure a terminal as described in the RMAT section
of the Practice. Follow the instructions to log on t¢ RMATS.

1. RMATS FUNCTIONS

From the terminal you can perform Attendant Functions or Programming Functions.

2. ATTENDANT FUNCTIONS

Enter A for ATTENDANT FUNCTIONS
The Menu for Attendant Functions offers the following selections;
HELP
S SUMMARY OF PBX COMMANDS
[ESC] EXIT PBX COMMANDS
E EXIT
Enter S
The terminal displays all Attendant Functions available.
Enter 15 to change the Time
Enter a new time and confirm the change by looking at the console
Set the correct Time
There are some maintenance commands available too.
Enter 41
BUSY a Trunk
Confirm the trunk is busy by looking at the LED

Enter 51 to UNBUSY the trunk
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3. Programming Mode

To get to Programming Mode you must first leave Attendant Function Mode and return
to the Primary Menu. From there you can select Programming Mode.

Enter E to Exit from Attendant Mode
The Primary Menu appears on the terminal
Select P for Programming Mode
The terminal displays the Programming Menu.
E EXIT
H HELP
N NEXT COMMAND
R REGISTER DISPLAY
S SUMMARY DISPLAY
[{CR] ENTER COMMAND

[DEL] RUBOUT

4. SYSTEM OPTION PROGRAMMING

5. COMMAND 100 > >

At this point you can enter [CR] to go into Command 100 or enter another Command
number.

Enter 110

The system responds with;
FEATURE ACCESS CODE PROGRAMMING
ABCDEFGHIJ

010
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The A B C heading is the bit locations and the 0 1 0 is the information programmed.
The 0 1 part means Register 01.

Register 06 contains the Feature Access Code for a Dial Pickup.
Enter 06 to view the information in Register 06
The Dial Pickup Code is 54
Change the Dial Pickup Code to be 64 by entering 64 [CR]
Set up a Dial Call Pickup to prove the change has been made
Return the Dial Call Pickup Code to 54

To leave that command enter E.

The system responds with;
FEATURE ACCESS CODE PROGRAMMING
COMMAND 110 > >

At this point you can enter E to view the Primary Selection Menu or enter another
Command number to do further editing of the database.

Enter 100
Enter R (All Registers)

The system responds with the information programmed into all the registers of
Command 100.

Enter E to Exit to the Primary Selection Menu

Enter E to Exit from RMATS

6. REVIEW
Now that you've had an introduction to RMATS, practice Signing-on and entering

Attendant Function Mode and Programming Mode. If you're not sure of your options try
the Help command (H) for assistance.
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INSTRUCTIONS:

The following exercise is a self-teaching assignment on Station Message Detail
Recording.
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SX-50™ DPABX - SMDR

The RS~232-C port on the control card can feed a printer with external call
information. The information states the time and duration of the call as well as the
facilities used by the PBX.

The process of collecting this information is called Station Message Detail Recording.

¢ Read the Station Message Detail Recording section.

1. Where are the parameters for the printer port programmed?

2. Name the 3 Commands that require programming to insure SMDR works.
3. Why should Overwrite Queued Printer buffer always be enabled?

4. Name 3 conditions when SMDR will not record.
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5. Review the EXAMPLE SMDR RECORDS in the Station Message Detail Recording
section of the Practice.
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ANSWERS

1. COMMAND 100 REGISTER 16

2, 1 - COMMAND 100 REGISTER 14, COMMAND 121-129 REGISTER 3, COMMAND 151-6
REGISTER 2

3. If this not enabled it will cause major problems if the printer stops working. All
outgoing calls will be blocked as soon as the SMDR buffer on the SX-50™ DPABX
is full .

4. 1 - Station or Attendant gets busy when trying to access a Trunk Group,

2 - The system is in Power Fail Transfer mode,
3 - ARS blocks the call.
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HANDS—-ON EXERCISE

Use information from the SMDR section of the practice to complete the following
steps:

Connect the printer.
Match the Printer Port to the Printer by editing Command 100 Register 16.

Edit Command 100 Register 14 to Enable SMDR for Both incoming and
Outgoing Trunk Calls.

Test the system by completing an external call.

1. SMDR Scenarios

Create the following scenarios and interpret all the information given in the SMDR
printout using the SUMMARY OF SMDR RECORD FIELDS in the MITL9120-081-221- NA
Practice.

& Station to External Destination

e External Source to Attendant to Station

e Credit Card Call

e Station using Abbreviated Dia! to External Destination

e Station using Abbreviated Dial to External Destination and Transfering call to
another Station

Page 37-4
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WARNING

For accurate data transfer ALWAYS use a cassette that has never been used before.
Never use a cassette that has data recorded on the other side.
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SX-50™ DPABX DATA DUMP / DATA LOAD

1. INTRODUCTION

The Data Dump/Load feature on the SX-50™ DPABX is used to keep hard or soft
copies of the database.

read Data Dump in the features section of the Practice.

2. GETTING STARTED

The exercise will be split into three parts.
¢ DUMPing Data to a printer
e DUMPing data to a cassette recorder

e LOADIng the data from a cassette recorder

DUMPING DATA TO A PRINTER

To dump data to a printer the Printer Port must be set up to match the printer then
the DUMP command must be issued.

Match the Printer Port to the Printer by editing Command 100 Register 16
Enter * or 71 or press FUNCTION
Enter 97
Enter System Security Code
The system will send a copy of the database to the printer.
Insure that Call Processing is not lost by attempting a station to station calil

Note that the Console is unavailable for call processing.
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DUMPING DATA TO A CASSETTE RECORDER

To dump data to a cassette recorder the recorder must be running before the dump
command is issued.

Press the RECORD or WRITE button on the recorder
Enter * or 71 or press FUNCTION
Enter 97
Enter System Security Code
The system will send a copy of the database to the recorder.
Insure that Call Processing is not lost by attempting a station to station call.

Note that the Console is unavailable for Call Processing.
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LOADING DATA FROM A CASSETTE RECORDER

To load data from a cassette recorder the Printer Port must be programmed then the
LOAD command must be issued.

Set the Printer Port to 300 Baud by editing Command 100 Register 16
Enter * or 71 or press FUNCTION
Enter 98
Enter System Security Code
The cassette recorder will send a copy of the database to the SX-50™ DPABX.

Note that all Call Processing is halted during the Data Load procedure.
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SMALL BUSINESS APPLICATION

INTRODUCTION

The SX-50™ DPABX has many options and features that make it ideal for use in the
small business market. In this lab project you will install and program the SX-50™
DPABX to satisfy the requirements of a business that includes management,
manufacturing and sales departments.

1. GETTING STARTED

Here are a few hints that will make the exercise easier.
¢ Read the entire exercise first
¢ Plan the entire database on paper prior to entering data

e Record all your changes - no matter how slight ~ on paper. This will make
troubleshooting easier.
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USER REQUIREMENTS

MANAGER - SUPERSET 4™ set

- Enable all business-related features

- Executive Busy Override

- Do Not Disturb

- Can call anywhere she likes (Access to all Trunk Groups)
- Account Codes

- Direct Trunk Select

- Personal Outgoing Line

SECRETARY - SUPERSET 4™ set
- Enable all business—related features
- Multicall Appearances of Manager, Manufacturing Supervisor, Sales Supervisor

MANUFACTURING SUPERVISOR - Single Line
- No external Access

- Travelling Class of Service

- Same pickup group as employees

MANUFACTURING EMPLOYEES - Single Line
~ No External Access

- No business features

- Same pickup group as supervisor

SALES AGENTS - Single Line
- Hunt Group member (Login)

- Music—-on-Hold

SALES MANAGER - SUPERSET 4™ set
- Multicall Line Appearances of all Sales Agents

ATTENDANT
- Attendant Tone Signalling

AUXILIARY ATTENDANT - SUPERSET 4™ set
- Dial 0, LDN 1, 2, 3, Recall, Hold 3
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TRUNK REQUIREMENTS

CO TRUNK #1

- Day Answer Point is LDN 1

- Night Answer Point is Night Bell
- Loop Start

CO TRUNK #2

- Day Answer Point is Direct-In Line to Sales Group
- Night Answer Point is Direct-In Line to Sales Group
- Loop Start

CO Trunk #3
- Direct Trunk Select for Manager

WATS
- Answer Point is LDN 3
- Night Answer Point is Night Bell

DID
~ Every telephone can be accessed by DID during the day
- DID night answer point is the auxiliary console prime line.

E&M Tie Trunk
~ Dial-In

- Type |

- M-Lead Invert

ARS

3 Trunk Groups - CO, WATS, E&M

- Managers can make all calls,

- all others are restricted from long distance

- Long distance calls go to WATS. If the WATS is bhusy CO trunks are used.
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WATS DID CO
|
SX~-50 PABX
E&M Tie
Hunt Group
f 1
MANAGER SALES AGENTS
N /\ /\ /\
SECRETARY
N\
SALES SUPERVISOR N\
MANUFACTUR NG
SUPERVISOR
/\
EMPLOYEES
\ ANEEVAN

e List the Trunk Equipment Number, Trunk Group and Trunk Group Access Code
beside each trunk on the diagram

e list Station and SUPERSET™ set Equipment Number, COS$ and Extension Number
beside each telephone on the diagram.
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NOTES ON THE APPLICATION

Like many small business there is a variety of requirements that must be satisfied to
ensure effective communication. Many features required by the users and the trunks
must first be enabled in System Options programming. Other features are desirable for
the system even though they are not specifically listed in the lab assignment.

Abbreviated Dial

Abbreviated dial numbers can be used to hold numbers frequently dialed by the users
of the system. Restriction from Abbreviated dial numbers is done in Class of Service.

¢ (Create 3 Abbreviated Dial Numbers

e Allow access by the SUPERSET 4™ set users only
SMDR
Station Message Detail Recording may be selected on any or all Trunk Groups for the
purpose of tracking external calls. When used with account codes, users may charge a
call to a client’s account.

¢ Enable SMDR for all calls

e Enpable SMDR on all Trunk Groups

e Enable Account Codes fixed length = 4

Partial Flash inhibit

Users may complain that they receive phantom ringing after they hangup on an
external call.

When users hang up abruptly on an external call it causes a bounce in the hookswitch
of the telephone. The system interprets this as a hookswitch flash and attempts to
place the trunk on hold. When the hookswitch finally stops bouncing, the system thinks
the user has hung up on the held party. The system then rings the station causing the
phantom ring.

By enabling this feature the system will require that a hookswitch fiash be a minimum
length on trunk calls. The brief bounce will not be sufficient to be interpretted as a

hookswitch flash.

® Enable Partial Flash inhibit
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Trunk to Trunk Connections

There are several trunk to trunk connection possibilities that are possible and each
type is listed in System Options. Trunk to trunk connections occur when an external
user comes in and is routed externally (External Call Forward, DISA, Tie). Some trunk to
trunk connections are not desirable because there is no disconnect supervision.

e Enable E&M to E&M connections
o Disabie all other Trunk to Trunk Connections
Trunk Answer From Any Station (TAFAS)

During Night Service incoming calls may ring directly to the night bell. Extensions with
the ability to perform TAFAS may dial a code and answer the incoming call.

In a small business the night staff may consist of only a security staff that wander the
premises. If night bells are placed within earshot then incoming calls could be
answered anywhere thus eliminating the need for an attendant.

e Enabie TAFAS on the SUPERSET™ sets.
Contact Monitor
Unused ONS circuits can be configured into a basic security package. Closing a switch
(offhook) across Tip and Ring will cause the console to ring with an alarm and the
extension number. The switches may be placed at doors, windows, etc. of the
business.

e Configure a telephone as a contact monitor point
MANAGER
As the manager runs the company she is provided with the ability to perform such
features as Do Not Disturb, Executive Busy Override and Account Codes. Basic
business related features would include Call Forwarding, Conferencing, Transfer,

Camp-on, etc.

The secretary has a multicall line appearance of manager and will answer the incoming
calts while the manager is in DND mode.

Preferred business acquaintances are supplied with the Direct Trunk Select number of
to ensure direct and personal contact with the manager.

A second appearance of the prime line (Personal Outgoing line) allows the manager to
make outgoing calls but still keep the prime line free.
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SECRETARY

The secretary has multicall appearances of the Manager, Manufacturing Supervisor and
Service Supervisor. The ringing is delayed so that the line appearances only ring when
the manager or supervisors do not answer within the first 3 rings.

MANUFACTURING SUPERVISOR

Because of the difficulty in preventing unathorized users from making long distance
telephone calls, the telephone has No External Access.

Should the Supervisor wish to make an external call, Traveling COS is employed to
allow external access.

MANUFACTURING EMPLOYEES

This telephone is internal access only and will always ring unless in use. Features such
as call forwarding and do not disturb should be denied.

SALES AGENTS

The inside sales agents are members of a Hunt Group. Caliers enter on a Direct-In Line
and are routed directiy to the Hunt Group.

When agents are going to be away from the telephone they can log out of the hunt
group so their telephone will be skipped in the hunting. If they forget to logout the
supervisor can answer the call with the multicall appearance.

Should an agent need help from a supervisor then the Remote Hold Retrieve feature
shopuld be used. This would allow the agent to place a caller on hold and let the
supervisor remotely retrieve the call. Held callers hear Music on hold.

SALES SUPERVISOR

With a multicall appearance of each telephone the supervisor is available to handle any
calls that go unanswered. For this reason delayed ringing should be programmed.

AUXILLARY ATTENDANT
The Auxillary Attendant can be used as an answer point if the attendant becomes too
busy or will be absent for a period of time. The auxillary uses Hold 3 while the

attendant uses Hold 1 and Hold 2 to avoid confusion.

CO and WATS TRUNKS
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CO, WATS, and private long distance carriers (Sprint, MCI) typically connect to a
ground start trunk circuit on the LS/GS trunk card. Default programming is set for this
application.

Note: In the lab assignment loop start trunks must be used. If there are
insufficient incoming trunks then vacant ONS circuits may be used to simulate a
CO Trunk.

E&M DIAL-IN

in a Back to Back configurations the M lead always transmits to the other PBX's E lead.
The connections are,

PBX A — M PBX B
—— E

E
M

For type 1 the Invert M option DOES NOT make it an E lead. Rather it just changes the
voltage on it so the far end can interpret the signais the M lead will send. (See CMD
501-580 Register 3)

The trunk hardware type is Analog Tie Trunk and trunk dialling type is DIL.

To call from one PBX to the other the E&M Trunk Group Access code is dialed plus the
extension number in the far end PBX. To make the caller unaware that he is being
routed across 2 PBXs no ringback should be given (CMD 501-580 Register 1 Inward
Dia! Delay Before Answer).

Both this PBX and the far end PBX are programmed to expect incoming callers to dial
digits immediatety. To aliow the PBXs an opportunity to prepare for incoming digits
wink start incoming/outgoing can be used or delay dial.

When the caller enters the PBX, the Class of Service assigned is determined in Trunk
Class of Service.

DID TRUNKS
in a DID trunk, battery is provided by the PBX. There is no dial tone.

For the lab a DID call can be simulated by using a telephone. If a rotary telephone is
used then set Incoming Signalling to Loop Dial Pulsing. If a DTMF telephone is used
then set Incoming Signalling to DTMF. Answer supervision is not required. {See CMD
501-580 Register 6&7)

If an incorrect number is dialled then re-order tone will be provided. However, both
Night and Day illegal number intercept points can be programmed to insure human
contact whenever a user dials a DID number. (See CMD 501-580 Registers 4&5})
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HEALTH CARE APPLICATION

INTRODUCTION

The $X-50™ DPABX has many options and features that make it ideal for use in the
health care market. In this lab project you will install and program the S$X-50™ DPABX
to satisfy the requirements of a small hospital that includes reception, doctor's offices,
nurses’ station and patient rooms.

1. GETTING STARTED

Here are a few hints that will make the exercise easier.
¢ Read the entire exercise first
® Plan the entire database on paper prior to entering data

e Record all your changes — no matter how slight - on paper. This will make
troubleshooting easier.
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USER REQUIREMENTS

DOCTOR PHONE - SUPERSET 4™ set
- Code Blue Speed Call key

- Attendant Call Hold Pickup

- Direct Trunk Select

- External Call Forward

- Executive Busy Override

- Do Not Disturb

- Access to all Trunk Groups

NURSES’ STATION - SUPERSET 4™ set

- Dial 0 appearance

- Code Blue Speed Call key

- Delayed Multicalt Appearances of the Doctors and Patient Room phones
~ Access to pager

PATIENT ROOM PHONES - Single Lines

- Code Blue Abbreviated Dial Code

- These are the only stations that can be reached by DID

- DID calls at night are routed to the console

- Room Status is applied to deny external calls for unoccupied beds
- Do Not Disturb

- Message Waiting

BEDSIDE SWITCH :
-~ Contact Monitor is used as an emergency bedside switch

LAB PHONE - SUPERSET 4™ set
~ Code Blue Speed Call key
-Direct Trunk Select

ATTENDANT

- Not Dial 0 !! Make it a different number
- Code Blue Abbreviated Dial Code

- Pager Access

- Galil Hold

- Do Not Disturb

~ Message Waiting

- Room Status Control

- CGall Block

- Message Registration
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AUXILIARY ATTENDANT & CODE BLUE CONTROL POINT - SUPERSET 4™ set
- Code Blue line key

- LDN 1

- LDN 2

- HOLD 3

- Pager Access speed dial key

- Do Not Disturb Function key

- Message Waiting Function key

- Call Block Function speed dial key

- Message Registration Function key

TRUNK REQUIREMENTS

CO TRUNK #1

- Day Answer Point is LDN 1
- Night Answer Point is LDN 1
- Loop Start

CO Trunk #2
— Direct Trunk Select for doctor/lab

DID
- Day Answer Point is as dialed
- Night Answer Point is the console LDN 2

ARS

- All calls through Trunk Group 1
- Unoccupied Patient phones are restricted from external calls
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Cco 1 co 2 DID
SX~-50
/ \——— /\
—_— CODE BLUE CONTROL/
ATTENDANT AUXILIARY ATTENDANT

DOCTOR NURSES’ STATION
7\ /\ /\ /\
DOCTOR
7\
LAB 7\

PATIENT ROOMS
A\ N\ N\

e List the Trunk Equipment Number, Trunk Group and Trunk Group Access Code
beside each trunk on the diagram

e List Station and Superset Equipment Number, COS and Extension Number beside
each telephone on the diagram.
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NOTES ON THE APPLICATION

Many features required by the users and the trunks must first be enabled in System
Options programming. Other features are desirable for the system even though they
are not specifically listed in the lab assignment.

CO to CO Connection

If loop start trunks are used, then a CO to CO connection cannot be made. This
situation could occur if a doctor set an external Call Forward.

Conflict Dialling

A popular feature is to make the Room Numbers match the extension numbers ie. For
room 16, dial 16. However, this could create a number conflict as the system wouldn’t
know what to do for room 1 when compared to room 10 - 19. By enabling the conflict

dialling timer this type of numbering plan may he used.

NOTE: When programming a conflicting number, first enable the timer in System
Options. Then enter the conflicting number in 301-310 or 401-480 followed by a #.

e Change the extension numbers of the Room Phones to be Ext 2 & Ext 20.
Pager

For emergency, the pager should be accessable from every telephone except the
patient rooms.

e Enable Pager
SMDR
For calculating the cost of external calls SMDR must be enabled for all patient rooms.
Should the patients use a credit card to make a long distance call the SMDR Credit
Card option must be enabled to suppress the card number in the SMDR printout.

e Enable SMDR for all calis

& Enable Credit Card for Trunk Groups

Messager Registration

Message Registration is enabled on Room telephones for external call billing. A
printout of message units/room phone is available.

¢ Enable Message Registration
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Contact Monitor

Unused ONS circuits can be configured into a bedside emergency switch. Closing a
switch (offhook) across Tip and Ring will cause the console to ring with an alarm and
the extension number.

DOCTOR
A speed call key is programmed with the Code Blue extension number.

When away from the telephone doctors can be reached by paging. For incoming calls
the attendant would place the call on hold and announce “Dr. Jones please call 45X “
where X = 1 for Hoid 1, X = 2 for Hold 2 and X = 3 for Hold 3 on the console. (see Call
Hold Attendant). If the nurse accepts a call for the doctor she can also place the call
on hold and annouce the call on the pager. The doctor would dia! the Call Hold
Remote Retrieve code plus the nurse’s extension number. (See Call Hold - Extensions).

The doctor is provided with the ability to perform such features as Do Not Disturb and
Executive Busy Override. The nurses station has a multicall line appearance of the
doctors and will answer the incoming calls while the doctor is in DND mode.

In an emergency the Do Not Disturb programming can be overriden by stations with
the ability to perform Executive Busy Override.

NURSES’ STATION

Executive busy override must be enabled in order to contact a doctor in DND mode.
This would be used in emergencies.

For patient inquiries, the nurse’s station should be given a line appearance of the
phantom extension 0. The console local could be changed to another number. This
would leave the console available for incoming calls only and occasional calls from
hospital staff that knew the local code.

A speed call key is programmed with the Code Blue extension number.
Access to the pager is provided for announcing emergencies or paging the doctor.

The nurse phones have muiticall appearances of the Doctor and the Lab. The ringing is
delayed so that the line appearances only ring when they do not answer within the
first 3 rings.

PATIENT ROOM PHONES

Typically most features will be denied from the telephone to avoid confusing the
patients. However, Do Not Disturb and Last Number redial and message waiting would
be desireable.
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Room-to-room calls can be blocked. This is accomplished when the attendant enables
Call Block. With this feature enabled, stations with Call Block enabled in their COS will
be barred from communicating with each other.

Room Status is applied to deny external calls for unoccupied beds.

BEDSIDE SWITCH

By using extra ONS ports as Contact Monitors, patients in critical condition will have
the abiiity to press a button for attention in the case of an emergency.

ATTENDANT

Like a hotel/motel the attendant will be involved with processing calls and attending to
any charges that are associated with patients. The Room Status, Message
Registration/Audit, and SMDR features could be used in this application.

With the local of the attendant NOT being 0, the console is free to handle incoming
external calls. The DID calls for rocms also help t0 keep the console traffic down.

CODE BLUE CONTROL POINT / AUXILIARY ATTENDANT

CODE BLUE is a convention used to indicate a 'life-in-danger’ condition that may occur
anywhere in the hospital. A special CODE BLUE team is made up of selected doctors,
nurses and support perscnnel. This team responds immediately upon hearing a code
blue announcement.

In order to determine the location of the Code Blue condition, a call can be made from
any telephone in the hospital to the Code Blue Control Point. The caller's phone
number is displayed at the Code Blue Control Point SUPERSET 4™ set, and hence the
cailer's location (the scene of the crisis} can be determined without any voice
communication. The Code Blue condition and location can be announced over the
paging system.

A receive only extension number can be used as a Code Blue number that will ring on
a line apperance key at the Code Blue Control Point. The extension number used must
be longer than the number of digits received for DID calls. This will prevent external
DID caliers from accidently calling the Code Blue extension number.

All SUPERSET™ sets will have a speed call key programmed with the Code Blue
extension number.

CO Trunks

In the lab 2 CO Trunks are used. One is used exclusively for direct trunk select by the
doctors and lab. This helps to keep the console traffic down.
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Note: In the lab assignment loop start trunks must be used. If there are
insufficient incoming trunks then vacant ONS circuits may be used to simulate a
CO Trunk.

DID TRUNKS

In a DID trunk battery is provided by the PBX. There is no dial tone.

For the lab a DID call can be simulated by using a telephone. If a rotary telephone is
used then set Incoming Signalling to Loop Dial Pulsing. If a DTMF telephone is used

then set Incoming Signalling to DTMF. Answer supervision is not required. (See CMD
501-580 Register 6 & 7)

If an incorrect number is dialled then re-order tone will be provided. However, both

Night and Day if{legal number intercept points can be programmed to insure human
contact whenever a user dials a DID number. (See CMD 501-580 Registers 4 & 5)
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HOTEL / MOTEL APPLICATION

INTRODUCTION

The SX-50™ DPABX has many options and features that make it ideal for use in the
HOTEL MOTEL market. In this lab project you will install and program the $X~-50™
DPABX to satisfy the requirements of a Hotel that includes management, reception,
guest rooms, a seaside bar, conference rooms and a reservation department.

1. GETTING STARTED

Here are a few hints that will make the exercise easier.
¢ Read the entire exercise first
® Plan the entire database on paper prior to entering data

® Record all your changes - no matter how slight - on paper. This will make
troubleshooting easier.
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USER REQUIREMENTS

MANAGER - SUPERSET 4™ set

- Enable all business-related features
~ Executive Busy Override

~ Do Not Disturb

- Access to all Trunk Groups

- Account Codes

- Direct Trunk Select

- Personal Outgoing Line

SECRETARY PHONE - SUPERSET 4™ set

-~ Enable bhusiness-related features

- Account Codes

- Do Not Disturb

- Delayed Multicall Appearances of the Manager and Seaside Bar

GUEST ROOM PHONES - Single Lines

- Controlled by Room Status

- Do Not Disturb

- Message Waiting with Lamps

- Automatic Wake Up with Intercept to RAD
- Set Wake Up from Extension

CONFERENCE ROOM PHONES - Single Lines
- Contrelied by Restrictive Station Control

SEASIDE BAR PHONE - Single Line

- No External Access

- No business features

- Account Codes for all external calls
- Travelling COS

- OPS

RESERVATION AGENTS - Single lLine
- Hunt Group member (Login)

- Music-on—-Hold

LOBBY PHONE, INFORMATION PHONES - Single Lines
- Automatically rings the console.
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ATTENDANT

- Do Not Disturb

- Automatic Wake Up

- Message Waiting

- Call Block

- Restrictive Station Control
-~ Room Status

- Message Registration

AUXILIARY ATTENDANT - SUPERSET 4™ set
- Do Not Disturb

- Automatic Wake Up

- Message Waiting

- Call Block

- Message Registration
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TRUNK REQUIREMENTS

CO TRUNK #1

- Day Answer Point is LDN 1

- Night Answer Point is Night Bell
- Loop Start

CO Trunk #2

- DISA

- Day lllegal Intercept is Console
- Night lilegal Intercept is Console

IN-WATS

- Day Answer Point is Direct~In Line to Reservations Group
- Night Answer Point is Direct-In Line to Reservations Group
- Loop Start
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IN-WATS CcO
]
SX-50 SEAS IDE BAR
OPS
AN
Hunt Group
I |
MANAGER RESERVAT ION AGENTS
A JAY A JAN
SECRETARY
Ay
CONFERENCE ROOM ZS
LOBBY PHONE ROOMS
AN FANRERANRERVAN
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List the Trunk Equipment Number, Trunk Group and Trunk Group Access Code
beside each trunk on the diagram

List Station and SUPERSET set Equipment Number, COS and Extension Number
beside each telephone on the diagram.
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NOTES ON THE APPLICATION

There is a variety of requirements that must be satisfied to ensure effective
communication. Many features required by the users and the trunks must first be
enabled in System Options programming. Other features are desirable for the system
even though they are not specifically listed in the lab assighment.

CO to CO Connection

If loop start trunks are use in a CO to CO connection, then the outgoing trunk will
become latched as disconnect supervision is not provided. This situation could occur
with the DISA line.

Automatic Wakeup

This feature is a must for a hotel. A printout of wakeup call information is available to
cool irrate customers who swear that the phone didn‘t ring.

When the guests answer the wake up call, they will be presented with a recorded
message that greets them and lists the dining room specials for the day.

e Enable Auto Wakeup with intercept to a RAD.

e Enable Auto Wakeup Printout

e Enable Set Wake Up from Extension
SMDR
For calculating the cost of external calls SMDR must be enabled for all rooms. Should
the guests use a credit card to make a long distance call the SMDR Credit Card option
must be enabled to suppress the card number in the SMDR printout.

® Enable SMDR for all calls

e Enable Credit Card for Trunk Groups

Message Registration

Message Registration is enabled on Room telephones for external call billing. A
printout of message units/room phone is available.

e Enable Message Registration

Room Status
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Between the console and the maid the VACANT/OCCUPPIED and CLEAN/NOT CLEAN
Status of a room is determined. A printout of the room status is available.
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Data Demultipiexer

with different types of printouts (SMDR, WAKEUP, MESSAGE REGISTRATION, ROOM
STATUS, ALARMS, DATA DUMP) on the same printer, the process of collecting
information is confusing. The MITEL Data Demultiplexer can be used to connect up to 4
printers and will automatically route ALARMS to printer 0, SMDR to printer 1, ROOM
STATUS, MESSAGE REGISTRATION, WAKEUP to printer 2, and DATA DUMP to printer 4.

Contact Monitor
Unused ONS circuits can be configured into a basic security package. Closing a switch
(offhook) across Tip and Ring will cause the console to ring with an alarm and the

extension number. The switches may be placed at doors, windows, etc. of the
business.

e Configure a telephone as a contact monitor point.
MANAGER
As the manager runs the hotel he is provided with the ability to perform such features
as Do Not Disturb, Executive Busy Override and Account Codes. Basic business related

features would include Call Forwarding, Conferencing, Transfer, Camp-on, etc.

The secretary has a muiticall line appearance of manager and will answer the incoming
calls while the manager is in DND mode.

SECRETARY
The secretary has multicall appearances of the Manager and the Seaside Bar. The

ringing is delayed so that the line appearances only ring when the manager or
supervisors do not answer within the first 3 rings.
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GUEST ROOM PHONES
Typicaliy most features will be denied from the teiephone to avoid confusing the

guests. However, Do Not Disturb, Message Waiting with Lamps option, setting Wake Up
from the extensions and Last Number redial would be desirable.

Late at night it is desirable to stop prank calls between rooms. This is accomplished
when the attendant enables Call Block. With this feature enabled stations with Call

Block enablied in their COS will be barred from communicating with each other.

These phones are barred from external access if the attendant sets the room status to
VACANT. External local and long distance calling privileges and room status are done
by enabling Room Status in the phone's COS.

The maid updates the clean/not clean status of the room hy dialing a code on the
room phone.

The Vacant/Occupied status is set by the console.
CONFERENCE ROOM

This telephone is for internal calls only when the room is not booked. Features such as
call forwarding and do not disturb should be denied.

Restrictive Station Control shouid be applied to this phone to provide authorized long
distance calls when the room is in use.

LOBBY PHONE

By enabling the Manual Line option in COS this telephone will aiways ring the console
after going offhook. '

SEASIDE BAR

This telephone is used to communicate with the bar staff but is readily available for
use by the guests. For this reason the phone is restricted from external access since
calls can not be charged back to the guests’ rooms. However, the bar staff can use
"Travelling Class of Service” to allow themselves to place outgoing calls.

RESERVATIONS

The reservation agents are members of a Hunt Group. Callers enter on a Direct-In Line
and are routed directly to the Hunt Group.

When agents are going to be away from the telephone they can log out of the hunt
group so their telephone will be skipped in the hunting.
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ATTENDANT and AUXILLARY ATTENDANT

In a Hotel/Motel the Attendant is extremely important as it is the center of both
communications and registration of guests.

The consocie controls the ability for the Conference Room and Guest Room phones to
make external calls by employing Restrictive Station Control, Room Status respectively.
Room to room calls can be restricted by enabling Call Block.

As a service to guests the attendant can set Automatic Wake-up, Message Waiting and
Do Not Disturb.

When checking out, the attendant can provide the customer with a detailed SMDR
report of any external calls along with a corresponding charge calculated from the
Message Registration.

CO and WATS TRUNKS

CO, WATS, and private long distance carriers {Sprint, MCI) typically connect to a
ground start trunk circuit on the LS/GS trunk card. Default programming is set for this
application.

in this case an IN-WATS number is provided to out-of-area customers who wish to
make a reservation.

Note: In the lab assignment loop start trunks must be used. If there are
insufficient incoming trunks then vacant ONS circuits may be used to simulate a
CO Trunk.

DISA
The DISA trunk is used so an external caller can call into the PBX and access the
external trunking facilities. The manager may use this feature to make long distance

business calls, from his home or other outside location, and the PBX will be billed. For
protection the DISA security code should be used.
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SUMMARY OF MS55 UPDATES

MS55 introduces the DNIC line card. Up to 4 cards may be installed. MS55 supports
only the 410DN and the 420DN sets. There have been no changes in the CDE. The new
sets are programmed in identical fashion to a COV Line Card.
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SUMMARY OF MS53/54 UPDATES

The following section provides a short description of the MS53/54 changes.

1. Account Codes

Account codes can be selectively required for toll calls.
e Program command 121-9, register 7, field "c” with a value of 2.
Toll calls are identified to the system in command 751.

¢ Program command 751, field “h” of any register with a value of 1.

2. Attendant Call Pickup Key

This gives the attendant a function key that is equivalent to dialing the Directed Call
Pickup access code. Once pressed, the attendant must enter the directory number of
the ringing extension

® Program an Attendant Console key in a register of command 185, field “cd” with
option 21 {Attendant Call Pickup).
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3. Attendant Selectable RCS (MS51 MR2)

This feature permits the attendant to control external calling by extensions.

The attendant selects the ROOM STATUS feature to change the Routing Class of
Service on a per extension basis. With proper ARS programming, you can use the
feature for Hotel/Motel applications to allow or deny the extensions from dialing local,
long distance or even overseas calls through control of their active Routing Class of
Service.

A vacant room extension, by defaulit, is restricted to DIAL O calis only. An cccupied
room extension, by default, is allowed to make internal calls. However, after pressing
the Room Status key, the attendant can press the "TRK BAR” softkey to successively
change the Routing Class of Service to ALLOW1, ALLOW2, ALLOW3, and DENY, where:
e ALLOWI1 = RCS 1

e ALLOW2 =RCS 2

e ALLOW3 = RCS 3

ROOM STATUS is not available from an Auxiliary Attendant position.

¢ Program command 121-129, register 3, fieid "h” with 1 (Enable ROOM STATUS for
the extension’s Class of Service).

® Program command 301-310, register 01-16, field "g” with 4 (Attendant Selectable
RCS)

4. Auto Line Disconnect (MS52)

Use this feature to have the system send a signal to a Voice Mail/Auto Attendant or
dictation systerm when the caller hangs up.

e Program command 100, register 3, field “h” for the type of Disconnect tone that will
be used.

¢ Program command 100, register 3, field "ij* for the specific tone.

® SEE also, Voice Mail Port.
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5. Automatic Ringdown Circuit
SEE HOTLINE.
6. Automatic Wake—-up

Two new features have been added:
e Wake up calls can be answered by a Recorded Announcement Device {RAD}

¢ Extensions can pregram the wake up call time.

6.1 Wake up calls can be answered by a Recorded Announcement Device {RAD)

e Program command 100, register 10, field “c” with option 3 (Wake-Up with intercept
to RAD)

e The RAD is the first Programmed ONS circuit that the system can find in the
database (e.g. Slot 1, circuit 1; equipment number 0017).

® Extensions are connected to the RAD in a listen-only mode (like the Music On Hold
feature).

6.2 Extensions can program the wake up call time.

® Program command 110, register 41 with a WakeUp From Extension access Code;
default = 69

e Program command 121-9, register 4, field “|* to 1 (WakeUp From Extension).

7. Data Dump/Load

Speed Call numbers are included in the data dump.
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8. Hotline

A Hotline call means that when an extension gces off-hook, the system automatically
connects it to a predetermined destination.

Three types of hotline arrangements can be programmed:

® Hotline:

— The system connects the extension to a destination determined by an
abbreviated dial entry. These are hotline groups 2 to 9 for entries 12 to 19 for
2—-digit (or 102 to 109 for 3-digit) abbreviated dial plans, respectively.

® Manual Line:

— The system connects the extension to the Attendant console via a “Dial 0" call.

¢ Contact Monitor:

— The system raises a Contact Monitor alarm at the Attendant console {Dial 0) in
Day Service Mode. During Night Service Mode, the system will also ring a
destination programmed in comand 100 register 17 and deliver a special

warning tone.

— Contacy monitor CANNOT be assigned to a COV card circuit.

Hotline destinations

When the extension’s COS
option for Automatic
Ringdown Circuit is:
{command 121-9, reg 2,

AND the Extension Type is:
(command 301-310, reg 1-16, field “c¢”)

0

1

2-9

field *d”) {Extension) {Contact Monitor) (Hot! ine Group)
NORMAL Alarm sent to NORMAL
0 EXTENSION console EXTENSION
OPERATION (Contact Monitor) OPERATION
the system Alarm sent to dials Abbreviated
1 Dials "0* console Dial entry
(Manual Line) (Contact Monitor) {Hot1ine Group)

$P_HISTORY.1_HO_RO5
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9, Lockout Alarm

After 10 seconds of dial tone, and 20 seconds of reorder tone, a Lockout Alarm is
generated at the console.

e Program command 121-9, register 7, field “h” to 1 (Lockout Alarm).

10. Message Waiting

Four new Message Waiting featuires have been added:

e ONS Message Waiting Callback feature access code (MS51 MR2)

& ONS Msg Waiting Cancel feature access code

e Message Waiting Indicator programmable on key 3 of SUPERSET 3 sets

e "MESSAGE WAITING" key for Auxiliary Attendant

10.1 An access code can be dialed from an ONS set to call the sender of the Call Me
Back message. (MS51 MR2)

* Program command 110, register 38 for the ONS Msg Waiting Callback feature
access code; default = 65

102 An access code can be dialed from an ONS set to cancel all Call Me Back message
indications.

e Program command 110, register 39 for the ONS Msg Waiting Cancel feature access
code; default = 66

103 A Message Waiting Indicator is programmable on key 3 of SUPERSET 3™ sets. The
SUPERSET 3™ user can press this key to send a Call Me Back message to another
set, or to respond to a Call Me Back request.

e Program command 401-480, register 3, field "c” with Option 9 (Message Waiting
Indicator for key 3 on SUPERSET 3™ sets)
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10.4 An Auxiliary Attendant can apply and remove message waiting on an extension.

& Program command 401-480, register 2 to 15, field “de” with Option 10 (MESSAGE
WAITING key for Auxiliary Attendant)

11. Overflow

Calls that are unanswered at the Attendant Console can be OVERFLOWED to a
programmed answer point.

® Program command 100, register 8, field "ghi” with the desired overflow point.
® Field option “000” is the night bell.
® Field options “001” through “160” are Station Equipment numbers.

® Field options “161” through “166” {(hunt groups), and option “167" (ring group) have
been added.

12. Special DISA

SEE Verified Authorization Codes

13. Trunk intercepts

Busy Intercept, Do Not Disturb Intercept, No Answer Intefcept have been added.
Vacant/lllegal Number Intercept has been moved to Command 501, register 4, field "k".

® Program command 501, register 4, field “h” for Busy Intercept
¢ Program command 501, register 4, field “i* for Do Not Disturb Intercept
® Program command 501, register 4, field “j* for No Answer Intercept

® Program command 501, register 4, field "k” for Vacant/lllegal Number Intercept

14. Traveling COS

SEE Verified Authorization Codes
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15.

16.

Verified Authorization Code

Use Verified Authorization Codes to selectively apply a new COS and/or COR to a call.
When a VAC is dialed on a DISA trunk, Special DISA occurs. When a VAC is dialed at
an extension, Travelling Class of Service occurs.

e Program command 100, register 14, field "k” for VAC Overwrite Account Code

e Program command 100, register 15, fieid “e” for VAC Enable/iength

e Program command 121, register 2, field “e” for Special DISA/VAC Required

e Program command 110, register 40 with the Verified Authorization Code access
code; default = 67

e Program command 180, register 2, field “h” for User Verified Authorization Code
programming

e Program command 185, field “cd” Option 20 (Verified Authorization Code Entry
function key)

e Program command 600 with the Verified Authorization Code assignments to link the
VACs to COS and/or COR values.

Voice Mail Port (MS52)

The system supports speciat COV message protocol and timing for COV Voice Mail
ports.

e Program command 121-9, register 3, Field "k” with option 2 (Msg Optimization
Control).

e Use this setting for interface to the VX™ Voice Processor.

e SEE ALSO, Auto Line Disconnect

Release MS52 has ALL of the functionality provided in MS54 except COV voice mail
port support. In MS53, command 121-9, register 3, field "k (Voice Mail Port) option 1

"Message Optimization Control” is masked, and is therefore NOT available.

This option controls the COV Messaging format required for a COV Voice Mail port.
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RELEASE MS50

1. MS50 MR1
* command 700 uses 32 digits
* command 752 uses 32 digits
* command 100-13-e default set = 0

2. MS50 MR2
credit card calling
* command 151-4-e (additional DTMF RCVR connected to call to detect CO tone for
start of credit card number)
DND removes members from hunt group
headset operation
* command 121-2-j

3. MS50 MR3
Abbreviated dial ARS bypass
* command 100-13-f
ARS interdigit timeout
*  command 100-13-i
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MS51

1. MS51 MR1
Abbreviated dial access - increase to 900 entries
* command 100-9-h
Attendant switchable COS - switches all stns in COS to new COS
* command 301-e
* Function codes 25,26
attendant tone signalling
* command 185-cd = 18
automatic callback busy/no answer
* command 110-ab = 32
* command 121-b
Auto switching to night service
* command 100-8-c =3
auxiliary attendant
* gcommand 121-7-d
* command 401-¢c = 8
* command 401-d,e = 01-09, 11-13
behind PABX recall signal duration
* gcommand 151-4-d
contact monitor
* command 100-17 contact monitor night answer point
* command 301-¢c = 1
Conference warning tone - all conferences
*  command 100-5-f
dial tone detection timing
* command 151-2-c¢
DID

*

command 121-8-e
command 501-1-d = 5 or 6 Short/Long DID trunk
command 501-1-i = 3 Trunk Use
command 501-1-j = 2 Trunk Dialing Type
* command 501-5-f DID Night Answer point
* command 501-6-all DID descriptor part 1
* command 501-7-all DID descriptor part 2
directed call pickup
* command 110-ab = 30
Display trunk meter
*  Attendant Function code "*27”

* %

*

DND
* command 121-2-k
* command 110-ab = 33
French
Page 40-10
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*  Function code 91, 92
Function key programming
* command 185-bc = 8-14 added
Login Hunt Groups
* command 110-ab = 34
* command 121-7-g
OPS
* command 301-1-h
Proportional call charging
*  command 100-10-g
Room Status
* command 100-10-i Room Status Printout
* command 121-3-i Room Status
*  Function code 81
SMDR “x” digits dialed
* command 100-14~j
S84 Pickup Prompt
* automatic when Pickup enabled
Trunk dialing type (indicates need for DTMF RCVR for incoming calls)
* command 501-1-j
Trunk Use (selects programming defaults for the trunk register)
* command 501-1-i
Use of HASH (#) for trunks
*  gommand 100-10-F

2. MS51 MR2
ARS Callback Busy
* No new programming
Delayed Ring for Auxiliary Attendant
* Salect RING TYPE at SUPERSET via SELECT FEATURES key option = 6
Message Waiting Calls Originator of Message
* command 110-38; default = 65
Room Status — Attendant Selectable RCS
* command 301-g =4
* RCS selected at Attendant Console only
* RCS selected in Room Status function
Room Status -— Maid not in room/room clean code
* Maid in room condition code "5" added
Room Status Print from Auxiliary Attendant and test line
*  No new programming
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3. MS51 MR2
Authorized Trunk to Trunk connect
*  Command 121/9, register 1, field j provides COS-based trk-to-trk connection

control

MS52

1. MS52 MR1
* command 121/9-3-k COV Voice mail port enable/disable

MS53

1. MS53 MR1
* THIS RELEASE IS FOR US ONLY
* THIS RELEASE IS IDENTICAL TO MS54 LESS:
command 121-3-k Voice mail port {option 1 is masked)
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MS54

1. MS54 MR1
Abbreviated Dial
* accepts feature access codes
Account Codes
* command 121-7-c¢ Option 3 changed from option 2
Option 2 = Required for Toll Call
command 751-all-h Toll / non-Toll call
*  command 151-2-f Field name = RESTRICT EXTERNAL CALLS ON REVERSAL
Auto Line Disconnect
* command 100-3—-h Disconnect tone
* command 100-3-ij Tones Selected
* See also Voice Mail Port
Automatic Ringdown Circuit
* SEE HOTLINE
Automatic Wake-up
* command 100-10-c Fieid option 3= Wake-Up with Intercept to RAD
* command 110-41-all WakelJp From Extension access Code; default = 69
* command 121-4-j Set WakeUp From Extension
Call Pickup
* command 185b-all-cd Option 21= Attendant Call Pickup key
Data Dump/Load
* Speed Call numbers included
Hotline
* command 301-all-c Field name = EXTENSION TYPE
Option 0 = EXTENSION
Options 2-9 = Hotline Group
Lockout Alarm
* command 121-7-h Lockout Alarm
Message Waiting
* command 110-39-all ONS Msg Waiting Cancel feature access code; default = 66
* command 401-all-¢ Option 9= Message Waiting indicator (key 3 on SUPERSET 3
sets)
* command 401-all-de Option 10= "MESSAGE WAITING"” key for Aux. Attendant
Overflow
* command 100-8-all Register name = OVERFLOW CONTROL
* command 100-8-ghi Register name = OVERFLOW POINT
Field options 161-166 and 167 added
Special DISA
* See Verified Authorization Codes
Trunk Intercepts
command 501-4~h Busy intercept
command 501-4-i Do Not Disturb Intercept
command 501-4-j No Answer Intercept
command 501-4-k Vacant/lllegal Number Intercept
Traveling COS
*  See Verified Authorization Codes

* * % ¥
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Verified Authorization Code
*  command 100-14-k VAC Overwrite Account Code
command 100-15-e VAC Enable/length
command 121-2-e Special DISA/VAC Required
command 110-40-all Verified Authorization Code access code; default = 67
command 180-2-h User Verified Authorization Code programming
command 185-all-cd Option 20 = Verified Authorization Code Entry function key
* command 600-all-all Verified Authorization Code programming
Voice Mail Port
* command 121-3-k Option 2= Msg Optimization Control (for VX Voice Processor)
3= Send Msg Disconnect tone
* See also Auto Line Disconnect

* % % * %
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THE MITEL TIPS SERVICE

INTRODUCTION

To keep MITEL technical customers informed the Technical Information Preferred
Service notes offer brief "tips” about MITEL PABXs. Subscribers receive regular updates
as new TIPS documents are created. These are the TIPS available for the SX-50™
DPAEBX.

Contact your MITEL rep or the MITEL PRODUCT SUPPORT department to subscribe
to TIPS.

1. TECHNICAL EDUCATION BULLETINS

® Trunk Related Options in CDE (8104-970-001-NA)

e Using Node ID in Analog Networks (9104-970-002-NA)

2. FIELD CHANGE INSTRUCTIONS

¢ Generic 3504-79-02-00 FP1-M2 Software Release (9104-972-001-NA)
® Generic 3504A-77-00-05 MR1 Software Release (9104-972-002-NA)
¢ Generic 3504A-76-03-02 MR1 Software Release (9104-972-003-NA)
® Generic MS50 MR3 Software Release (9104-872-004—-NA)

e Generic MS51 MR1 Software Upgrade (9104-972-005—NA)

* Generic MS51 MR2 Software Upgrade {9104-972-006-NA)

e Generic M551 MR3 Software Upgrade {9104-972-007-NA)

¢ Generic MS52 MR0 Software Upgrade (9104-972-008-NA)
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e Generic MS53/MS54 MRO Software Upgrade (9104-972-009-NA)

3. TECHNICAL SERVICE BULLETINS

e Uniterruptable and Standby Power Supplies (9104-971-002-NA)
e Controlling Trunk Lock-up with trunk connection options (9104-971-003-NA)

e Northern Telecom Unity Il set and General Electric Feature Phone Usage
{9104-97 1-004—-NA)

e \Voltage Test Points and Acceptable Voltage Ranges {9104-971-005-NA)
e Auxillary Attendant Console (9104-971-006-NA)

e Distorted Audio on Trunk Calls SUPERSET 4 telephone in Hands Free Mode
(9104-971-007-NA)

e Device and Equipment Numbering {9104-871-008-NA)

e Software ldentification (9104-971-009-NA)

e Part Number Identification (9104-971-010-NA)

e Console Intermittently Switches into Night Service (9104-971-011-NA)

e Upgrading Power Supply to Meet FCC/DOC Reguirements When tnstalling OPX and/
or DID Circuit Cards. (9104-971-012-NA)

e Power Supply and Generic Module Mounting Studs (2104-971-013-NA}

e Incoming Audio to SUPERSET 4™ Telephones Cut Off When Using Headsets
(9104-971-014-NA)

e Dialing Via ARS Slower with M§51-MR2 (9104-971-015-NA)

e Problems Plugging Peripheral Cards into Control Card Backpiane (9104-971-016-NA)
e Message Waiting Problems with Generic MS51 {9104-971-017-NA)

e System Resets When User Accesses ARS (9104~971-018-NA)

e Software Identification (9104-971-019-NA)
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1 OVERVIEW

This document is intended for use by technical personnel as an aid in better
understanding how communication switching systems interface with one another.
The topics discussed include the different types of interfaces used and the signais
that are either generated or received by each type of interface in the processing of
a call. ‘

2 INTRODUCTION

Telephone signalling is the language used by telephone systems to talk to each
other. Different signalling methods can be likened to different languages spoken by
people. Instructions from one person to another are never understood unless both
people understand the language being spoken. Similarly, instructions from machine
t0 machine are never understood uniess both machines are using the same
signalling method.

Telephone systems must “"talk” to each other to know when and between what
points to connect a communications path. Tetephone systems not only
communicate between themselves, but the parts within a system must also
communicate with each other. Since each system has its own unigue internal
signalling method, an interface signaliing method is required when two systems
are interconnected. The two standard interfacing methods, Loop Signalling and
E&M Signalling, as well as the common transmission system signalling methods
are covered by this report. : '

2.1 REPORT STRUCTURE

This report is structured so that each section can be read independently of the
other sections. For example, to learn about E&M Signalling you only need to read
Section 2, Introduction, and Section 6, E&M Signalling.

2.2 SIGNALLING TERMS

Many signaliing terms have muitiple meanings. The definitions given here are
those generally in use today in the telephone industry and are those used
throughout this report. Each end of a telephone circuit may signal one of two
conditions which are called on-hock or off-hook. The names are derived from the
two states of a teiephone; one with the receivar on its mounting and one with the
receiver off its mounting.

The signalling method is the way in which on-hook/off-hook signals are sent over
a circuit.

A telephone circuit is always in one of three states:

1. When a circuit is not in use and is available for use, it is said to be idle.

2. The time during which the call connections are being made is the call setup
State.

3. When both ends of the communication path are connected together and
communication is possible, the circuit is in the connected state.
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Signals which initiate the transfer from one state to another are called supervisory
signais or supervision. There are three supervisory signals:

1. A seizure signal is sent from the calling end to signal that the calling end
wishes to set up a call.

2. An answer signal is sent from the called end when the call end answaers the
call.

3. A release signal is sent from either end when that end wishes to terminate
the call. Modern switching equipment will disconnect & call when a release
signal is received from either the calling or the calied end. However, some
older switching equipment will recognize g release signal only from one end,
and will ignore a reiease from the other end. When release signals from the
calied end are recognized, it is called called party control, and when release
signals from the calling end are recognized, it is called calling party control.

The transmission of the terminating number is called pulsing.

2.3 GENERAL INTERPRETATION OF SIGNALS

The direction of transmission, duration, and the relative time of occurrence
determine the meaning of on-hook or off-hook signals. For exampie, when a
circuit is in the idle state a one second off~hook is a seizure signal. However,
when in the call setup state, the same off-hook signai from the called end can be
interpreted as a stop outpuising signal. Similarty, an off-hook of different duration
may heve & different meaning. The recognized duration time limits for any signal
will vary within set standards from switching system to switching systems.

3 SUBSCRIBER LOOP SIGNALLING

The signalling between the central office (CO) and the attached terminal
equipment, such as telephones and PABX's, is called subscriber loop signalling. On
the subscriber loops, signais are sent by both DC current and by tones.

There are two types of subscriber loop signalling called loop start and ground
start. Loop start is the most common operation, and is used with telephones and
most other terminal equipment. Ground start has two applications - with a PBX to
minimize simultaneous seizure of the loop frony the CO and the PABX, and with
coin telephones for coin control signalling.

. Because the most common terminal equipment on a subscriber loop is a

Page 2

telephone, subscriber loop signalling was designed for use with a telephone. The
telephone is a simpie device and is limited in what signals it can send and receive.
For a rotary dial telephone al! signals are sent by opening and closing a set of
contacts. A telephone equipped with a key pad, can in addition, send pulsing
signais by tones. The only signal the telephone can recognize is ringing and any
other receive signals must be interpreted by the user of the telephone.
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3.1 LOOP START OPERATION

Figure 3-1 shows a simple subscriber loop signalling (loop start) circuit. The
foliowing table reiates how various signals are sent with loop start subscriber loop

signalling.
SIGNAL
Seizure (off-hook) of calling Contact ciosure and DC current flows
end on originating loop
The CO is ready to receive Dial tone on originating loop

the called number

Pulsing Originating loop current is interrupted
by opening and ciosing contacts (Dial
Puise) or tones are sent (DTMF)

Seizure of called end Ringing on terminating loop, ringback
tone on originating loop

Answer (called end) Contact closure and DC current flows on
terminating loop. Ringing and ringback
tone removed. Some CQO's reverse
current flow on originating loop

Calied end on-hook Contacts are opened and DC current
stops on terminating ioop.

Calling end on-hook Contacts are opened and DC current
stops on originating loop.

TABLE 3-1 LOOP START SUBSCRIBER LOOP SIGNALLING
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RING D -a8
TERMINATION TO RINGING
AND TONES
TIP
PABX CENTRAL OFFICE

Figure 3-1 Subscriber Loop Signalling {Loop Start)

The frequency of tones, other than DTMF tones, on & subscriber loop have in the
past varied from one type of switching machine to another. The Bell System have
adopted a standard called "The Precise Tone Plan” in which esach progress tone is
either one of, or & pair of, the frequencies 350, 440, 480, and 620 Hz. Newer offices
have been converted to conform. Under the precise tone plan, dial tone is 350 plus
440 Hz and ringback tone is 440 plus 480 Hz.

3.2 GROUND START OPERATION

Page 4

When a PABX is connected to a subscriber loop, the ground start option is usually
added to overcome the possibility of an incoming call being connected to an
outgoing call, (collisions). For loop start operation, the only seizure signal from the
C.0. is ringing. However, ringing cycles through s silent period and & ringing
period. During the silent period, no signal is sent. If during the silent period the
loop is seized for an incoming call, no ringing seizure signal is immediately sent,
allowing the circuit to be also seized for an outgoing call, causing a collision
connection. With the ground start option, an incoming call is immediately signalled
by a ground on the Tip, preventing seizure of the loop for an outgoing call.

Many electronic central offices today apply ringing immediately upon seizure
(immediate ringing). K ringing is applied immediately, most collisions are
eliminated thus, lessening the need for the ground start option.
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Ground start lines are also used to ensure a release signal is sent from the CO to
the PABX when the CO releases the far end connection. When the CO releases, the
ground is removed from the Tip and loop current will stop. A release signal from
the CO is necessary to release a CO trunk to CO trunk connection after the
connecting parties have disconnected.

Figure 3-2 shows a simplified ground start circuit. The CO signals a seizure by
immediately making the normally opened contact “A” and grounding the Tip (T)
lead. Simiiarly, the PABX signals a seizure by immediately making the normally
opened "B” contact and grounding the Ring (R} lead. After tha initial “start” signali,
operation is identical to loop start.

v RING M -
-48
[ U
1 TIP A
s 1
PABX CENTRAL OFFICE

Figure 3-2 Ground Start Operation
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4 LOOP SIGNALLING

Loop signalling is used on cable transmission systems with a total loop resistance
of less than 3000 ohms. This loop resistance restriction limits the use of loop
signalling to short distances (typically between switching systems within the same
community or between adjacent communities).

4.1 OPERATION

Page ©

DC current is used to represent three possibie states. The three states and the
corresponding DC signals are shown in the following tabie:

STATE DC SIGNAL
Both ends idle {on—-hook) No current
Originating end off-hook Forward current
Terminating end off-hook Reverse current

TABLE 4-1 LOOP SIGNALLING CONDITIONS
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A simple loop signalling circuit is shown in Figure 4-1. For a call set up from trunk
1 to trunk 2 the circuit operates as follows:

1. In the idle state, contacts A are closed and B and R are open in both trunks,
Battery and Ground is connected to Ring and Tip, and no DC current flows.

2.  When trunk 1 seizes the circuit, contacts A opens and B closes; clasing the
loop and atlowing DC current to flow from the battery in trunk 2.

3.  When trunk 2 answers, contacts A open and R close, reversing both the
battery polarity and the DC current.

4.  Both trunks return to the idie state when either the originating end breaks the

loop, or the terminating end changes the battery polarity back to the forward
direction.

Note that, in loop signalling, the battery supply for loop current is always provided
from the terminating trunk.

- T X
I K ke e
— -a8 ~48 =
TERMINATION TERMINATION
% RING 2% ]
B A il\ iﬂ ~A B
-dt - = “t
'TRUNK 1 TRUNK 2

Figure 4-1 Loop Signalling
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SIGNALLING

E&M signalling is the most common interface signalling method used to
interconnect switching signalling systems with transmission signalling systems.

The name E&M is derived from the initia} use of two dedicated signalling leads
called the € lead and the M lead. The E lead (ear) receives signals and the M
{mouth)} sends signals.

With the coming of electronic switching equipment there became a need for a
more balenced E&M system. Three additional types were developed using four
leads for signalling rather than two (the four lead signaliing interface should not be
confused with the 4-wire transmission interface). The original two lead method is
now called Type | E&M and the three new methods are called Types Il 10 IV. The
original two lead method used extensively in Europe is referred to as Type V.

TRANSMISSION

TRUNK
CIRCUIT

MEDIUM
E -+ — E
M — — M
TR 5] SIGNALLNG THGNALING  |o T TRUNK
T1.R1e— CIRCUIT CIRCUIT e TTRI
OO
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Figure 5-1 E&M Signalling
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5.1 TYPE | OPERATION

A simplified Type | E&M signaliing interface is shown in Figure 5-2. Oniy one end
of the transmission interface is shown; an identical configuration is at the other

- end. The switching circuit (trunk) receives the idle/busy status of the signailing
circuit on the E lead by either an open (on hook) or a ground (off hook) signal. The
trunk sends the on/off hook status of the trunk by a ground {on hook) or a battery
(off hook) signal on the M lead.

Because battery is supplied from the trunk circuit for both the E and M lead there
is a high return current through the trunk grounding system. This high return
current is & source of interference in some eiectronic switching systems. As a
resuit, the more baianced 4 wire E&M signalling systems were deveioped.

Without changing the signalling conditions on the signalling teads, two trunks or
two transmissions cannot be directly interconnected using Type | E&M signalling.
Interface circuits called Puise Link Repeaters {PLR) provide the necessary signalling
compatibility. Direct trunk to trunk interconnection is possible if both trunks invert
the "M" lead signalling (Batt-idle, ground-busy).

-

——— —
—— —
—

TRUNK CIRCUIT : SIGNALLING CIRCUIT

Figure 5-2 E&M Type |
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5.2 TYPE Il OPERATION

The Type Il E&M lead interface is shown in Figure 5~3. Type |l signalling is a four
wire fully looped arrangement in which, open and closure of the contacts in their
respective sending unit, signai the appropriate on-hook or off-hook On-hook
signals are opens and off-hook signals are closures. This interface provides
complete separation between the trunk and transmission signaliing battery
supplies, eliminating return ground currents and the resulting interference. With

the Type Ii interface the signalling leads of two switching trunks or two
transmission systems can be directly interconnected without any interface
circuitry.
8G
= E +

se a8

: -

TRUNK CIRCUIT SIGNALLING CIRCUIT

Figure 5-3 E&M Type |l
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5.3 TYPE lli OPERATION

The Type Il E&M lead interface is shown in Figure 5-4. The signalling over the
E&M lead is exactly the same as described for a Type | interface except that the
source of battery and ground for the M lead is obtained over the SB and SG leads
respectively. The use of SB and $G eliminates return current interference from the
M lead which is the chief cause of interference problems. Simitar to the Type |
interface, either a pulse link repeater (PLR) or modification of the signal conditions
on the signalling leads is required for direct interconnection of two switching
trunks or two transmission systems.

56 —_—

[
L

TRUNK CIRCUIT ' SIGNALLING CIRCUIT

Figure 5-4 E&M Type lll
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54 TYPE IV OPERATION

The Type IV E&M lead interface is shown in Figure 5-5. The operation is identical
to the Type Il interface except the battery/ground feeds on the SG and M leads are

reversed. Type IV has all the advantages of the Type Il interface but is seldom used
in North America.

Type IV may be connected back to back with no interface circuitry.

SG

TRUNK CIRCUIT SIGNALLING CIRCUIT

Figure 5-5 E&M Type IV

Page 12



9180-970-001-NA
Issue 1, October 1987

5.5 TYPE V OPERATION

The Type V E&M lead interface is shown in Figure 5-6. This is a 2 lead interface
similar to the Type | interface. E lead operation is identical with Type 1. M lead
signalling differs in that the battery feed is supplied by the transmission circuit.

Type V is the original 2 lead E&M signalling used outside North America. Type M is
the balanced 4 wire version of Type V as Type It is the balanced 4 wire version of
Type .

Type V systems may be directly connected back to back with no interfacing
circuitry.

TRUNK CIRCUIT SIGNALLING CIRCUIT

Figure 5-6 E&M Type V
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56 E&M SUMMARY

TYPE

LEAD ON-HOOK | OFF-HOOK
E OPEN GRD
M GRD BATT

SG GRD GRD
E OPEN GRD

SB BATT BATT
M OPEN BATT
SG GRD GRD
E OPEN GRD
SB BATT BATT

—M GRD
SG GRD GRD
E OPEN GRD
SB GRD GRD
M OPEN RD
E OPEN GRD
M OPEN GRD

TABLE 5-1 E&M SIGNALLING CONDITIONS
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6 DX CX, AND SX SIGNALLING

Dupiex (DX}, Composite {CX), and Simplex {S8X) signalling methods are used on
cable transmission systems with a resistance greater than 3000 chms. Howaver,
today, most long cable routes have been repiaced by carrier systems so this
application is seldom found.

A secondary used of the DX method is to interconnect E&M trunks located in
separate buildings. E&M signalling has been designed to operate only over short
distances. So when E&M trunks, located in separate buildings, are interconnected
by cable, DX signalling is used on the cabile to provide the longer distance
signalling.

6.1 OPERATION

Externally, DX, CX, and SX methods appear the same and are only different in the
detailed operation of the signalling unit. All three methods are DC signalling
systems which can simultaneously signal in both directions. The detaiied operation
of each is complex and is not covered here.

Figure 6-1 shows how the signalling units for all three types are interconnected.
Only one end of the circuit is shown; identical circuit interconnections are used on
the opposite end.

T
T
SWITCHING R DX. CX, OR 5X
TRUNK € UNIT CABLE
UNIT R
M

Figure 6-1 DX, SX, or CX Signalling
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7 SF SIGNALLING

Transmission systems using the single frequency (SF) signalliing method pass
signals by using a singie frequency tone either within or adjacent to the voice
frequency band (0-3600Hz.). Loop or E&M signals are transformed to a SF signal
on the transmission line and vice versa. SF signalling is used on analogue carrier
transmission systems including microwave radio as well as cable carrier.

7.1 OPERATION

A block diagram of one end of a typical SF signalling system is shown in Figure
7-1. The .same circuitry is duplicated on the far end. The E&M signals are the SF
signals for the various on-hook/off-hook conditions are shown in the following

table.

CONDITION
Near end
on-hook

Far end
on-hook

Near end
off-hook

Far end
off-hook

Page 16

E&M
LEAD

E&M
SIGNAL

Ground

Open
Battery

Ground

SF

TONE

On

On

Off

Off

TABLE 7-1 SF SIGNALLING CONDITIONS

SEND/RECEIVE

Send

Receive

Send

Receive
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T —r———— T
——
n ————————rere——— .
R
T SF CARRIER
R1 - UNIT TERMINAL
T
E ———————— . R1
M

TO OPPOSITE
END TERMINAL

Figure 7-1 SF Signaliing

One of three tones, 1600 Hz, 2600 Hz, or 3700 Hz is used in SF signalling systems.
The 1600 Hz tone systems have not been manufactured for several years so are
seldom found in use today. Systems using the tones 2600 Hz and 3700 Hz are
referred to as in-band and out-of-band systems respectively. Because the in-band
signalling tone is within the voice frequency band, normal .conversation can
generate an on—hook tone causing the transmission path to be prematurely
disconnected (called talkotf). To prevent talkoff the SF tone detector circuitry is
desensitized during the talking state so that the presence of several hundred
milliseconds of SF tone is required before an on-hook signal is recognized. As a
result, diel pulsing, which is sent as a series of short bursts of SF tone, is not
accurately reproduced during the talking state. Therefore, the far end must be
signalling on—hook to reliably dial pulse over a SF signalling system.

Out-of-band SF signalling overcomes the talkoff probiem of in-band signaiiing.
However, it has an additional disadvantage of not being passed by voice band
amplifiers. As a result, out—-of-band signalling is used on carrier systems which do

not need to use voice band amplifiers.

Page 17




9180-970-001-NA
issue 1, October 1987

8 PCM

CARRIER SIGNALLING SYSTEMS

Pulse code modulation (PCM) carrier is the most common type of digital
transmission systems. in PCM carrier, signalling is encoded in the transmitted
digital code. The same method of signalling is used on both digital radio and
digital cable carrier systems.

8.1 OPERATION

The PCM carrier tarminal accepts seither loop or E&M signals and transforms them
into digital codes. in newer North American PCM systems, the least significant bit
of each channel in the sixth and twelfth frames is used to provide two signalling
bits. These two signalling bits can represent four possible signailing states. These
states can have different interpretations depending on the originating and
terminating equipment used. European PCM systems dedicate two voice channels
to carry the signalling for all the other voice channels on the PCM system

9 COMMON CHANNEL SIGNALLING

Common channe! signalling is a system of exchanging signalling information
between processor controlled switching systems over a network of data links. In
North America common channel signalling is presently used between some toll
switching central offices. Howevaer, it is expected that this method of signalling will
become the standard method for all processor control switching systems including
PABX'S. '

By using a separate high speed signalling link, calls can be set up and
disconnected quicker. A separate signailing link also allows signalling during
communication which will aliow more sophisticated features to be added toc the
telephone network.

9.1 OPERATION

Page 18

All signalling data, necessary to control call set up and take down, is exchanged
over data links instead of being sent over the voice path, as is done using
conventional signalling techniques. {Refer to Figures 9-1 & 9-2). There are
different types of common channel signalling systems. The CCITT specified the
CCITT #6 system for the snalogue network and the CCITT #7 for the evolving
integrated digital network. In North America, AT&T uses Common Channel
Interoffice signalling (CCIS} which is based on the CCITT #6 system. A common
channel signalling systemn (CCS7) based on the CCITT #7 specification will be used
in the networks of Telecom Canade and the Bell Operating Companies (BOC). The
basic philosophy of these two systems is the same and they only differ in the form
of the signaliling in the protocol on the data link
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I—_ SIGNALLING LINK ——'l

SWITCHING LINE LINE SWITCHING
MACHINE SIGNALLING SIGNALLING MACHINE
—_—— EQUIPMENT EQUIPMENT S
 ——— 1
— | S I e
NETWORK I NETWORK
b —— ﬁ ﬁ PE——————
r———— re——
MULTI MULT]
CENTRAL FREQUENCY FREQUENCY CENTRAL
PROCESSING TONE TONE PROCESSING
UNET SENDER SENDER UNIT
Figure 9-1 Conventional Signaliing
SWITCHING SWITCHING
MACHINE MACHINE
NETWORK NETWORK
————
CENTRAL SIGNAL IGNAL CENTRAL
PROCESSING TERMINAL TERMINAL PROCESSING
UNIT UNIT

Figure 3-2 Common Channel Signalling
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82 CC

IS

This system was deveioped for the existing analogue network and uses 2.4/4.8
kbit/s signalling links between the signalling points. The signalling link consists of
two signalling terminals, two modems, and a Voice-Frequency Link (VFL). The
signalling terminals store both outgoing signalling messages awaiting

‘transmission and incoming messages until ready to be processed. The terminals

also perform error controi through redundant coding and retransmission of
messages found to be in error. Each modem acts as a digital to analogue interface
between the signalling terminal and the VFL. The VFL is a conventionai 4-wire
message grade transmission facility. The Terminal Access Circuit (TAC) enables
the processor to access the various signalling links, provides an interface between
processor and terminal, and performs certain maintenance functions. Signal
messages are generated by the processor of the switching system in the form of
28 bit signal units (SU). The signalling terminal compiies twelve of these into a
block for transmission.

SWITCHING ' TRUNKS SWITCHING
NETWORK @—— VOICE —b NETWORK
COMMON : COMMON
CONTROL CONTROL

(PROCESSOR) ' (PROCESSOR)

TERMINAL SIGNALLING SIGNALS SIGNALLING TERMINAL
ACCESS TERMINAL MODEM MODEM TERMINAL ACCESS
CIRCUIT CIRCUIT

I'_ CCIS EQUIPMENT — e

Figure 9-3 CCIS

9.3 CCs?
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This digital system was optimized for use over 56/64 kbit/s signalling links. The
modem and voice frequency link of CCIS will be replaced by a digital link in the
CCS7 system. This system provides a variabie length signalling unit (SU) which
allows & greater fiexibility and easily accommodates the transfer of additional
information which is necessary for the introduction of new searvice offerings. The
SU iength varies in multiples of bytes (8 bits}) from a minimum of 6 bytes to a
maximum of 279 bytes.
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10 PULSING

Puising is the transmission of digits which uniquely identify the terminating end of
a call. There are three common types of pulsing; dial pulse (DP), dual tone
multifrequency (DTMF), and multifrequency (MF).

10.1 DIAL PULSE OPERATION

Dial dulsing (DP) is & method of transmitting digits by a series of momentary
on—hooks. Dial puising is used on subsctiber loops, when a subscriber has a rotary
dial phone, and between switching systems.

The numerical value of each digit is represented by a series of momaentary
openings (puises) of the ioop. Each puise cycle is made up of a break interval (B)
and a make interval (M). Diaf pulses are best described by their pulses per second
{PPS) and % break. in North America the % break is standardized at 60%. The rate
at which pulses are sent is usually 10 pulses per second although some newer
systems are designed to send and raceive at 20 PPS.

The digits themselves are separated by a relatively long make interval called the
interdigit time. Older eiectromechanicai systems (5xS) require a minimum interdigit
time of 700 ms but most newer systems are designed for a minimum interdigit
time of 300 ms.

LOOP
CURRENT

les s INTERDIGIT TIME OFFHOOK

— M je— ONHOOK

TIME >

Pulses per second PPS = g1 m

B
Percent Bresk %B=E gam X 100

Figure 10-1 Dial Puises
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Series rasistance in the circuit connecting the pulsing contact and the relay
winding reduces the maximum current that can flow and the rate at which the
current increases from zero to maximum. The net effect of adding series
resistance {LOOP) is the same as increasing the percent break of the puising
contact. '

Shunt capacitance and shunt resistance have the opposite effect. Instead of
ceasing to flow abruptly when the pulsing contact is opened, relay winding current
continues flowing at a steady rate through shunt resistance and then at an
exponentially decreasing rate until the capacitance is charged to the signatling
voltage. The net effect of adding shunt capacitance or shunt resistance (LEAK) is
the same as decreasing the percent break at the pulsing contact.

Long cable transmission systems sometimes use a variation of the normal DP
method called battery and ground pulsing to improve the recognition of dizl
pulses. With Battery and ground pulsing, battery is supplied from both ends of the
loop, doubling the loop current. The foop current is doubled only during the
pulsing period.

IDE'AI. DIAL PUL'SES

“““ s

LOOP EFFECT

N

LEAK EFFECT
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Figure 10-2 Dial Pulse Distortion
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10.2 DTMF OPERATION

Dual tone multi-frequency (DTMF) pulsing sends a unigue pair of frequencies
within the voice band to represent digits. DTMF pulsing is used on subscriber
loops, but is never used for pulsing between central offices.

Each digit is represented by one frequency from each of two mutually exciusive
frequency groups. Teble 10-1 or Figure 10-3 shows the frequency assigment. For
example, shouid you wish to signal the digit 4, then frequencies 770 Hz and 1209
Hz would simuiltaneously be transmitted. in addition to the digits, another &
characters have been assigned for special features. The characters shown as A,
B, “C*, and “D* are not found on a normal DTMF keypad.

DIGIT FREQUENCY (HZ)

697 + 1209
697 + 1336
697 + 1477
770 + 1209
770 + 1336
770 + 1477
852 + 1209
852 + 1336
852 + 1477
941 + 1209
941 + 1336
941 + 1477
697 + 1633
770 + 1633
852 + 1633
841 + 1633

DORPH *O0O0C 0O HWN —

TABLE 10-1 DTMF FREQUENCY ASSIGNMENTS
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HIGH GROUP FREQUENCIES

z z P 3
| 1 1 i
697 He— 1 2 3 A 697 Hx
| | [ T
g :
§ more— 4 5 6 B 770 Hz g
[ 1 1 T ;
g 3
g em2Hm— 7 8 9 C 852 H: E
g | ! 1 | S
941 Hz—] % 0O # DI—sin
! I i L
z g z £

HIGH GROUP FRECUENCIES
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Figure 10-3 DTMF Frequency Assignments

The steady state amplitude of DTMF pulses generated by a transmitter powered

from a iocal power source shali be as follows :

per frequency nominal

per frequency minimum, low group
per frequency minimum, high group
per frequency pair maximum

-6 t0 -4 dBm
-10 dBm

-8 dBm

+2 dBm

The maximum difference in levels between the frequency components of the DTMF
puise shall not exceed 4 dB and the level of the high frequency componeant shall
equal or exceed the level of the low frequency component.
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These values are used whan measuring into a 600 ohm resistive test termination
across the tip and ring at the PABX trunk interfaca.

The Central Office receiver should register DTMF digits with a power per frequency
of -25 to 0 dBm and with the high frequency tone power of +4 to -8 dB relative to
that of the iow frequency tone as measured with a 900 ohm termination bridged
across the raeceiver. :

The receivers in Mitel switches should register DTMF digits with a power per
frequency minimum of -17 dBm on the line circuit. The high frequency tone power
shouid be +4 to -8 dB relative to that of the low frequency tone.

10.3 MF OPERATION

Multi frequency (MF) puising is similar to DTMF pulsing but differs in the frequency
assignment for each digit. MF puising is usually associated with pulsing between
central offices. Table 10-2 shows the frequency assignment for MF puising. MF
puising has an additional two characters “KP* (beginning of pulsing) and "ST" {end
of pulsing).

DIGIT FREQUENCY (Hz)

700 + 900

700 + 1100
900 + 1100
700 + 1300
900 + 1300
1100 + 1300
700 + 1500
900 + 1500
1100 + 1500
1300 + 1500
1100 + 1700
1500 + 1700

NBococoNmO WM -

TABLE 10-2 MF FREQUENCY ASSIGNMENTS
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11 OUTPULSING CONTROL SIGNALS

Switching machines, which are not immediately ready to receive digits upon
seizure, need a method to stop outpuising of digits from the far end until ready.
The methods for outpulsing control are called: Delay Dial, Wink Start, and Stop
Dial.

11.1 WHEN IS CONTROLLED OUTPULSING USED

Digit decoding equipment (receivers) in a switching machine are usually availabie
for use by any circuit, and are only connected to circuits when digits are being
received. Those switching systems which take over 50 ms. to connect a receiver
to a circuit, must signal the far end when the receiver is connected to prevent
outpulsing, and losing some of the outpuised information.

Those switching systems which take less than 50 ms. to connect a receiver, and
those switching systems which always have digit receiving equipment connected,
such as step by step switching systems, do not need to control outpulsing from
the far end. These switches never send delay dial, wink start, or stop dial signals.
However, these switches may be required to receive and respond to these signais.

PULSING
—
SWITCH B
SWITCH A THONK
-— .
ORIGINATING CONTROL TERMINATING
SIGNALS

Figure 11-1 Pulsing Control Signais
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11.2 DELAY DIAL AND STOP DIAL OPERATION

The following steps describe the operation of Delay Dial and Stop Dial. The Stop
Dial method is an additional ‘option which may be added to either the Delay Diai or
Wink Start methods, and is described here as an addition to Delay Dial. The Stop
Dial description begins with Step 3. Reference can be made to Figure 11-2.

1. immediately after receiving an off~-hook {seizure) signal from switch A, switch
B sends an off-hook signal to switch A, preventing switch A from outpuising.

2.  When @ receiver is connected, switch B sends an on-hook signal, and switch
A outpulses.

If the stop dia! option is enabled, then:

3. If switch B sends an on~hook to switch A during outpulsing, then switch A
will complete outpuising the current digit and stop.

4.  When switch B is again ready to receive digits, an on-hook signal is sent to
switch A and outpuising continues.

The stop dial option is used for exampie in a tandem call where only a portion of
the digits are received by the first switch and the remaining digits are received by
a second switch.

START STOP START END OF

SEIZURE PULSING PULSING PULSING PULSING DISCONNECT

ONHOOK

L] |

&

OFFHOOK ,l ’._ FORWARD SIGNALS R —
300mS meax

ONHOOK

OFFHOOK

—-' 4.7 SEC MAX I-— —+| 4.7 sEC MaAX fe—

44— BACKWARD SIGNALS

Figure 11-2 Delay Dial Signalling
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11.3 WINK START OPERATION

Wink start operation can be described as foliows (refer to Figure 11-3).

1. Upon receiving an off-hook signal from switch A, switch B doas nothing until
it is ready to receive.

2. When ready to receive digits switch B sends an off-hook signal of
approximately 200 ms and switch A outpulses.

Subsequent delays in outpulsing are accomplished by switch B using the stop dial
signal as previously described.

START sTOoP START END OF

SEIZURE PULSING PULSING PULSING PULSING DISCONNECT

ONHOOK

OFFHOOK

ONHOOK

S

FORWARD SIGNALS ———————p

CONVERSATION

: 4—————— BACKWARD SIGNALS

140-200mS mex

p i
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Figure 11-3 Wink Start Signalling
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114 SUMMARY

Figures 11-2 and 11-3 show the relationship of the on~hook/off~hook signals sent
from each end for delay dial and wink start. The stop dial option is shown in each
figure. Forward signals are sent from the originating end and backward signals are
sent from the terminating end.

12 CONCLUSION

Signalling between central offices and telephone sets or PBX's is called Subscriber
Loop Signalling.

There are two signalling methods that interface switching and transmission
signalling systems, calied Loop Signaliing and E&M Signalling. There are five types
of E&M signalling of which two are primarily used in the European Telephone
network.

Loop signaliing is used for a cable transmission system of short distances.
However, for longer distances DX, CX, or SX signalling is used.

Signalling over analogue carrier systems with 2 single tone is cailed SF signalling.
PCM carrier system encode signals into the transmitted digitai code.

Common channel signalling is a signalling system using data jinks directly
connecting switching processors. Although this method has minimum use today it
is expected to be used extensivealy in the future.

Digits are transmitted by one of three meathods called DP, DTMF, MF. The MF
method is primarily used between central offices. Delay Dial, Wink start, and Stop
Dial signalling methods are used by electromechnical common control switching
systems to control outpulsing.
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