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1. INTRODUCTION

1.1 General

This NENA Technical Reference NENA-04-001 defines the Public Safety Answering Point
(PSAP) equipment requirements intended for use by users, manufactures and providers of E9-1-1
Customer Premise Equipment (CPE).

A PSAP is an agency or group of agencies designated and authorized to rec
emergency calls requiring one or more public services (Police, Fire, EMS or all

d respond to

1.2 Purpose and Scope of Document

This Technical Reference is a guide for designers and manufacturers P
defines conditions and identifies engineering and technical require red before
the purchase of such equipment. It may also be of value to purcha: maintainers and users of
such equipment.

This document is not intended to provide complete desi ifigations for PSAP equipment. It
will neither ensure the quality of the performa& of t nor shall it serve as an
exclusive procurement specification.

1.3 Organization of Document

This document is organized into 1

Section 1 - Introduction
Section 2 - E9-1-1 System D i ure Definition
Section 3 - Trunk, Transfer i
Section 4 - Call Progress,Si

Glossary

Section 13 endix

1.4 Document Terminology

The terms "shall be", "must be" and "required" are used throughout this document to indicate
required parameters and to differentiate from those parameters that are recommendations.
Recommendations are identified by the words "it is desirable” or "preferably™.

1.5 Reason for Issue

This document is issued to serve as a NENA standard and guide for E9-1-1 PSAP equipment.
1
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The purpose of this standard is to identify the minimum requirements as well as desirable
requirements for PSAP equipment and interfaces provisioned today as well as to identify
requirements for future PSAP equipment and interfaces.

1.6 Reason for Reissue

NENA reserves the right to modify this technical reference. Whenever it is reissued, the
reason(s) will be provided in this paragraph.

2. ENHANCED 9-1-1 - SYSTEM DESCRIPTION AND FEA
DEFINITIONS

2.1 E9-1-1 System and Feature Overview
The 3-digit telephone number 9-1-1 has been designated for public

A PSAP is an agency or group of agencies de5|gnated and autho ized to“recetve and respond to
, EMS or all three).

The E9-1-1 feature provides Enhanced 9-1-1 servi optional PSAP customer
services for completing and handling 9-1-1 calls. eature provides the capability for the E9-
1-1 tandem office to serve several PSAPs withi service area. The main characteristic
of E9-1-1 service is the capability e to selectively route a 9-1-1 call
originated from any station in the E9- correct primary (or controlling)
PSAP designated to serve the originating Station' on. The following are some of the
services which are available with In addition to those available in the basic
9-1-1 feature:

e Selective Routing
Default Routlng

2.1.1 General Feature Assignments
E9-1-1 service is provided on a per-system basis.

In an E9-1-1 service area, one switching office is designated as an E9-1-1 tandem office for all
9-1-1 calls.
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This E9-1-1 tandem office serves all PSAPs in the E9-1-1 service area and can provide Selective
Routing (SR) for incoming 9-1-1 calls from other offices.

Dedicated E9-1-1 trunks are equipped in the E9-1-1 tandem office for each PSAP served.

2.2 Selective Routing

Selective Routing is a standard service which routes an E9-1-1 call to the appropriate (primary)
PSAP based on the calling party's telephone number.

2.3 Default Routing

Default Routing is a standard service which allows an E9-1-1 call to be route
when the call cannot be selectively routed.

2.4 Alternate Routing

Alternate Routing is a standard service which allows the E9-1- Offige to route a 9-1-1
call to a pre-designated alternate PSAP if the primary or contro nable to accept the
call.

2.5 Central Office Transfer

Central Office Transfer is a standard service available
capability for an established 9-1-1
tandem office, to another PSAP or so ¢ A call transfer is accomplished at the
E9-1-1 tandem office via a 3-way confer . This permits a simultaneous 3-way

connection for the calling party, ps tteridant, and the desired destination, which may
be another PSAP or some other

ach PSAP. This service provides the

Three types of Central Offj es: selective, fixed and manual are available
individually or in combi

2.5.1 Se
Selective t optional service which allows an established 9-1-1 call to be selectively
transferred = dem office from the primary PSAP to the correct secondary PSAP

associated e calling station ANI DN. This transfer occurs without the primary PSAP
attendant haviRg to determine and manually dial the digits for the correct destination. Each
primary PSAP may have several secondary PSAPs associated with it for this transfer feature. To
initiate selectivg'transfer to the correct secondary PSAP, the PSAP attendant operates a key
associated with particular type of emergency service desired (e.g., a fire department). The E9-1-
1 tandem office automatically determines the designated secondary PSAP (e.g., fire department
A) to serve the calling station, and selectively transfers the 9-1-1 call to that secondary PSAP.
9-1-1 calls can also be selectively transferred to non-PSAP locations (e.g., Poison Control
Centers).
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Note: A PSAP may be designated as primary or secondary; the
designation refers to the order in which 9-1-1 calls are
directed for answer. Primary PSAPs respond first; secondary
PSAPs receive calls only on a transfer basis.

2.5.2 Fixed Transfer

Fixed transfer is a service that allows an established 9-1-1 call to be transferred by the PSAP
attendant to another PSAP destination (e.g., fire department A). By the operation of a transfer

Centers).

Fixed transfer provides for call transfer to any limited number of destinations
attendant determines the desired destination and operates the particul : yith that
destination.

2.5.3 Manual Transfer

With manual transfer, the PSAP attendant dete
the number of the destination or associated Sp

ines thedlesired\destination and manually dials
Call d Calling is provided).

2.6 Automatic Number Identification (ANI)

ANI allows (for 9-1-1 calls only) t
forwarded to the PSAP and shown on

e cal ation to be automatically
in the‘attendant position.

2.6.1 7 Digit ANI

When the ANI DN of the callingistation islavadable, the display indicates a Numbering Plan
Digit (NPD) that provides g@fin ion ofithe Numbering Plan Area (NPA/Area Code) of the
i e calling station. In cases where the ANI DN is
nnot be properly routed by the E9-1-1 tandem office, or the call

requires P attendant, the ANI DN displayed may be optionally
flashed to P attendant of default routing.

2.6.2 10Di

Work in Prog

2.7 Automatie’Location Identification (ALI)

AL provides street address information and dispatch information associated with the ANI to be
displayed at the answering PSAP. (For further details, Refer to NENA Database Standards -
Document).
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2.8 Forced Disconnect

Forced disconnect is an inherent capability of E9-1-1 service that prevents a calling station
which remains off-hook from indefinitely holding the connection to a PSAP. It allows a PSAP
attendant to release a 9-1-1 call connection even though the calling party has not hung up,
thereby preventing a tie-up of dedicated 9-1-1 facilities.

2.9 Night Service

Night service is a standard feature available for each PSAP. When night ser, is in effect, all
9-1-1 calls to that PSAP are automatically forwarded to the assigned alternate D his
alternate DN may be associated with a secondary PSAP or some other destin

S
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3. PSAP INTERFACES

The PSAP equipment will provide several interfaces in accordance with the following interface
specifications.

Sista
" E
OFFICE
Eoll INTERFACE POMNTS
TANDEM
OFFICE
AL| DATA BASE
E911 TRUNKS
ALI DATA LlNKi
VOICE RECORDER ]I= I} ACD
OPTIONAL
(Optional) jL ( )
E911 PSAP
ALl [ COMMON
(OPTIONAL) [ EQUIPMENT

TELEPRINTER
(OPTIONAL)

PSAP MASTER
CLOCK

CUSTOMER PRE

SYSTEM INTERFACE

3.1 Trunk Interface

The E9-1:1 trunk interface control a Central Office link carrying ANI. To ensure
ibi 2.8 al equipment (Key System, PBX, ACD, etc.), each trunk

interface s m

signaling int ;

presented withyari otocols and then send the corresponding ANI to the attendant position

handling the emergency call

3.1.1 E9-1-1 Fandem Trunk Connection to a PSAP

The connection between the E9-1-1Tandem and the PSAP, as shown in Figure 2, is made using 2
wire, 1-way trunks incoming to PSAP. These are standard trunking circuits arranged for
loop-reverse battery operation. The electrical characteristics of the trunks during various call
states are listed in Tables 1a and 1b.

Table 1a lists the electrical characteristics for 9-1-1 Tandem to PSAP CPE communications.

Table 1b lists the electrical characteristics for PSAP CPE to Tandem communications.
6



NENA-04-001

Issue 1, June 20, 1996
Generic Standards for E9-1-1
PSAP Equipment (Original)

Additional information on loop characteristics can be found in the following Bellcore

documents:

PUB 61100 Description of the Analog Voice-band Interface Between the Bell- System Local
Exchange Lines and Terminal Equipment

TR-EOP-00001 Lightning and 60-Hz Disturbances at the Bell Operating Company Network

Interface.

TR-TSY-000350 E9-1-1 Public Safety Answering Point: Interface Between

and Customer Premises Equipment

Digital
Switch
Outgoing
Trunk

]
\&/

E9-1-1 TRUNK CONNECTIO
(See T and R Load Characteri

FIGBMRE 2

AESS Switch

Leads
Idle Pulsing Talking
T and R lead Open >30 Same as Same as
conditions loop. Seizure. Seizure plus
Inductive Multifrequency | 900Q, 2 uF
ding bridge | (MF) ANI reflected
plus loop information impedance.
resistance. (when required). | For nominal
See Signaling speech levels,
Section of see EIA RS-
LSSGR for MF | 478, and PUB
pulsing 61100.
information.
TABLE la

TRUNK CALL STATE ELECTRICAL CHARACTERISTICS
(Control Tandem-To-PSAP)
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Leads Call State

Idle Seizure Pulsing
T and R lead R lead potential | R lead potential | See Notes 2 and
conditions negative with positive with 3 below.
respectto T respectto T respectto T
lead (see Note | lead (see Note 1 | lead (see Note 1
1 below). below) below)

TABLE 1b

TRUNK CALL STATE ELECTRICAL CHARA
(PSAP-to-Control Tandem)

Notes: 1. The CPE supervisory battery (nominally - Volts) must be
imum length loops

ed; see Signaling Section of

The connection between t igip@ting central office and the PSAP is similar to Tandem
to PSAP in that it deliv to the PSAP on a 2 wire reverse battery trunk. On
eatures are not provided by the Telephone network:

are:

(Wink) KP I(1) xxx-xxxx ST (Off Hook)

I = One or two information digits
x = ANI
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Additional information on loop characteristics can be found in the following Bellcore
documents:

e PUB 61100 Description of the Analog Voice-band Interface Between the Bell System
Local Exchange Lines and Terminal Equipment

e TR-EOP-00001 Lightning and 60-Hz Disturbances at the Bell Operating Company
Network Interface.

e TR-TSY-000350 E9-1-1 Public Safety Answering Point: Interface Between a 1/1AESS
Switch and Customer Premises Equipment

Notes: 1. The CPE supervisory battery (nominally -48 dc Vol

(loop-reverse battery signaling required; see S i gction of
LSSGR).

2. The CPE must be capable of returnin
originating party before the attendan ersa d be capable of
MF digit reception (ANI inform

3. The CPE must be capable of ge

3.1.3 Network Tones @

Standard tones (dial, busy, reorder and audible rin
office for attendant transfer calls.

Note:

(e.g. CO based automa istri ). For this service, many of the features may be
interface, utilizing CO based equipment to perform functions

shall provide iced features and functionality contained in their PSAP premises based
counterparts section 3'and 5 for additional information.

3.3 ALI Database Interface

PSAP equipme
described below.

all interface to either a Telco ALI Database or a Premise ALI Database as

3.3.1 E9-1-1 Telco ALI Data Base Interface

3.3.1.1 Overview

The PSAP equipment interfaces to the Telco ALI database in order to request ALI information
for a 9-1-1 caller’s telephone number.
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The PSAP equipment issues ‘ALl requests’ to the Telco ALI database under the following
conditions:

e Requests issued automatically for calls received on 9-1-1 trunks with ANI.

e Requests issued as a result of a manual retransmit request issued by a 9-1-1 attendant
position.

e Requests issued as a result of a manual database request issued by a 9-1-1 attendant
position.

The following describes the interface protocol between the Telco ALI databa
equipment.

3.3.1.2 Physical

For reliability reasons, two communication links are required between t
and the PSAP equipment.

Te

Each communication link has the following default physical interfa
Communication Standard: EIA RS-232C Asynchronous

quirements:

Code: ASCII

Data bits: 8 @
Parity bit: None

Stop bits:

Baud rate:
Communication:
Facilities:
Modems:
Apart from the default interface

programming of the baud rate (1200-9600), da
bits (1,2).

The PSAP equipment detect ence of the carrier detect signal from the modem on
each communication link ust provide local and/or remote alarming if the carrier signal is
lost.
33.1.3 Pro
When both link§ are opefational, the PSAP equipment transmits each ‘ALl request’ on both links
simultaneouslya The maximum delay between the transmissions on both links is 200 ms.

ed by Telephone Company

esirable that the PSAP equipment allow the
its (7,8), parity (Odd, Even, None), and stop

If a trouble conghttion results in the temporary loss of one link, the PSAP equipment can continue
to issue requests only on the operational link.

10
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3.3.1.4 ALI Requests
The ALI request consists of thirteen ASCII digits sent in the following format:
<NPD><NXX><TN><POS><TRK><CHECK><CR>

Where:

NPD One digit given by the tandem office MF tones to identify the/e

NXX Three digits given by the tandem or end office MF tones to ident
Telco exchange

TN Four digits given by the tandem or end office MF tones to ide
Directory number

POS Two digits given by the PSAP equipment to identify t Y ger01 to 99
(decimal)

TRK Two digits given by the PSAP equipment to idengi trunk number over which
the call was received. Range 01 to 94 (decim ic'lookup and 95 to
99 (decimal) for manual lookup. (See sectien 3.

CHECK  One digit checksum given by theé)PSAP g@uipmentio verify the integrity of the
message. The value of this digit is ¢ at when it is added to the

er’s area code

CR by the PSAP equipment to signal the
end of the request

3.3.1.5 Response to an ALI reque

The Telco ALI database respon est” with an ACK (hex 06) or a NAK (hex 15)
to acknowledge the positiv: i ipt of the message.

quest upon reception of a NAK from both data links.
0 detect and report a link failure condition if 3 or more
a given link. Upon detection of a link failure condition, the

The PSAP equipment
consecutive

Once the ALI
message on one\e

database processes the ‘ALl request’, the ALI database returns an ‘ALl text’
he two communication links.

3.3.1.6 ‘ALl text’ message
The ALI database returns an ‘ALl text” message with the following format:
<STX><TYPE><POS><TEXT><ETX>

11
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Where:

STX One character (hex 02) which represents a “start of message’ signal

TYPE One digit message type as described below assigned by the ALI database

POS Two digit position number as received in the POS field of the ALI request

TEXT Up to 511 characters, as formatted by the telephone company (512 characters are
not supported by some CRT's or Terminals).

ETX One character (hex 03) which represents an ‘end of message’ signal

TYPE designations:

1 (hex 31) Data retrieved, only on path available 2 (hex 32) Data retrievedgls
operational

3 (hex 33) Broadcast message from Telco ALI database (text may or ma

5 (hex 35) Broadcast message from Telco ALI database indicatin

9 (hex 39) No address information found message

Text portion of message is of the form “NPA-NXX-TN No Recerd Fetind”

3.3.1.7 Heartbeat Messages

The PSAP equipment must transmit a ‘heartbe& message co ALI database on each
operational link at least once every two minutes of munication-silence on the given link.
The message consists of the character *‘H’ follow arriage return.

ink. Upon detection of a single NAK

or no response to a heartbeat, the PSAP e stop sending new requests on that link
and shall issue ‘heartbeat’ messa ds intervals until an ACK is received from
the ALI database. The PSAP equi 0 provide local and/or remote alarming of this
condition.

It is desirable that the P ow the idle heartbeat message time interval to be
programmable.

as programmeddn the PSAP equipment.

3.3.3 Premise ALI Database Interface

As an alternative to the E9-1-1 Telco ALI database, PSAP equipment can interface to a Premise
ALI Database in order to request ALI information for a 9-1-1 caller’s telephone number.

12
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Unless the premise ALI database is integrated to the PSAP equipment , to maintain compatibility
with existing PSAP equipment, the Premise ALI Database must comply to the E9-1-1 Telco ALI
database protocol described above, in sections 3.3.1 and 3.3.2.

3.4 Computer Aided Dispatch (CAD) Interface

The CAD interface allows other system devices to interface with emergency call information. It
will provide the retrieved ANI/ALI for an emergency call, as well as the answering position
identification on an ASCII RS-232C port.

3.4.1 Physical Interface

The interface connector from the PSAP equipment shall be EIA RS-232-C o
is desirable to be configured as DCE, DB25 female EIA connector with the fo

DB25 PIN LEAD
2 TX (From CAD)
3 RX (To CAD)
7 SIGNAL GROUND COMMON RETURN

1 and

DE9 PIN LEAD ®
2 RX (ToCAD)
3 X (From CAD)
5 SIGNAL GROUNP,COM

Note: The CA i nsible for wiring any hardware
ired by the CAD equipment.

3.4.2 Electrical Interface
The electrical interface sh withdhe EIA-RS-232-C or EIA/TIA-574 standards.

3.4.3 Serial Interfac
bps

ynchronous Full Duplex
7or8

Odd, Even, None

Synchronization: 1 Start bit, 1 or 2 stop bits.

3.4.4 Protoco

Following is a basic description of the recommended protocol.

3.4.5 Messages Exchange

Positive Acknowledgment (ACK) or negative acknowledgment (NAK) are sent after the
reception of the block check character (BCC) of the message by the CAD to accept or reject
data. ACK character value is decimal 06 and NAK value is decimal 21.
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If a NAK is received by the E9-1-1 Customer Premises Equipment, it shall retransmit the
message. The message will be lost if this retry is not successful.

If ACK/NAK is not received within 1 second by the E9-1-1 Customer Premises Equipment, it
shall retransmit the message. The message will be lost if this retry is not successful.

It is desirable for the CPE have an option to not expect ACK/NAK from the CAD system and
dump the message one time.

Note: From a maintenance perspective this mode is lg

3.4.6 ALI text message

The E9-1-1 Customer Premises Equipment shall send the ALI information wij 5
with a start of text character (STX) and an end of text character (ETX). STX/ebaracter eis
decimal 02 and ETX value is decimal 03.

The format of the ALI text message shall be :
<STX><TYPE><POS1><POS2><ALI TEXT><ETX>

Where : .

TYPE ASCII digit from deci
POS1 and POS2 igi
ALI TEXT ALLI text by the data base provider, CPE

CC>

to 71 reflecting the ALI condition.

BCC at shall immediately follow the ETX

the continuous Exclusive OR (XOR) of all
ing the BCC, but does not include the STX character.

eartbeat message at least once every two minutes during idle
conditions. atthe PSAP equipment support the option to disable the
transmissio : ats. "1t the PSAP equipment does not support this disable option, the
PSAP equip
receive an AC

in response to the heartbeat messages.
The format of the"heartbeat message shall be :
<STX><H><ETX><BCC>

3.4.8 Erase message

The E-9-1-1 Customer Premises Equipment can optionally send this message in order to indicate
that the attendant has released the call or put the call on hold.

The format of the erase message shall be :
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<STX><E><POS1><POS2><ETX><BCC>

3.4.9 Flow control

If the CAD system transmits a XOFF character (decimal 19), transmission from the E-91-1
Customer Premises Equipment shall suspend for 2 seconds or until the CAD transmits a XON
character (decimal 17). At the end of the 2 seconds, transmission from the E9-1-1 Customer
Premises Equipment shall resume as if a XON character has been sent by the CAD.

3.5 Recorders and Teleprinters Interface

The E9-1-1 Customer Premises System design shall provide access leads for gp
connections to customer-provided voice recorders and teleprinters (see Figur:

These optional connections are described in the following sections:

3.5.1 Voice Recording Interface

3.5.1.1 Overview

Logging and recall recorders are used by the P&Iic S
conversations.

ing Point to record 9-1-1

As a minimum, each emergency telep i emergency answering position must be
recorded on a logging recorder.

the recording function.

It is desirable that the r the ability to play and record simultaneously such that
an operator may listen to a ious call while recording a current call.

Unless required by local or state law, there shall not be
recorder warning tones on emergency and administrative lines
since this may disrupt TDD/TTY communications, MF ANI
reception and DTMF transfer dialing.

If warning tones are required, they must be generated in accordance with the following FCC
requirements (per FCC docket #6787 of 11/26/47 and 5/20/48).

Tone frequency 1400 Hz + 10%

Tone duration 200 ms + 20%

Tone repetition interval 12 to 18 seconds

Tone level Average telephone talk level ( -30 to -20 dBm)

It is desirable, as a minimum, that the logging recorder be connected to an uninterruptible power
supply (UPS) regardless of whether or not the recorder supports a battery for backup power.
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The logging and recall recorders shall connect to one of the following audio interfaces:

e Direct connection to emergency trunks and 7 digit emergency lines.
e The telephone set's analog Common Tip & Ring Interface.
e The telephone set's analog handset interface receiver signal.

Alternatively, the recorder could be directly integrated to the telephone set or answering position
computer.

Note: Refer to sections 3.11, 3.13, 3.14 & 5.17 for tel
interface requirements.

Regardless of the interface connection, the logging and recall recorders shall sat
reproduce the recorded audio signals.

hone set

3.5.1.3 Recorder Start Signal

The logging and recall recorders shall have one or more of the follo Ivating and
deactivating the recording function:

Record continuously

Record during voice activity (VOX)
Record while the Off-hook Signal Conf8et is ¢
Record while telephone line voltage indica

3.5.1.4 Electrical Interfaces

3.5.1.4.1 Audio Pair

The analog audio input recordi ipment must meet FCC Part 68.

AC impedance: than 10,000 Q at 1000 Hz

DC resi

The recorder'stast si ust provide a signal source and signal input which, together, comply
to the Off-hook Signal Contact Pair rating identified in section 3.13.

3.5.1.4.3 Synchronization Clock Interface

If the recorder uses amplitude modulated IRIG as the synchronization source then it is desirable
that it accept a mark signal level range of 2 to 7 volts peak-to-peak.

It is desirable that recorders using IRIG as a source have an IRIG input impedance greater than
2000 ohms to accommodate multiple recorders bridged across the source signal.
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3.5.1.4.4 Physical Interfaces

The interface can be RJ11, RJ21 with the following pin-out:

1. Recorder Start Signal Pair - lead 1
2. Audio Pair - lead 1
3. Audio Pair - lead 2
4. Recorder Start Signal Pair - lead 2

Properly identified screw terminals are also acceptable.

3.5.2 Connections / Interface to Printers

The E9-1-1 Customer Premises System design shall provide access leads for g
connections to customer-provided printers. The printer is used to record certa
available for 9-1-1 calls. These optional connections are described as

e Serial Interface: (EIA RS-232C, Asynchronous, A
Data Input Method: 7 or 8 bit
Parity Odd, Even or None
Data Transmission: Speed: Minimum 1200 BPS
Flow control: Software andfer Har
Synchronization: Start-Bit: 1 bit
Stop-Bit: 1 bit or 2 bits

e Parallel Interface:
Distance Limitations:
Centronics:

The printer used to receive infor
graphics mode upon receipt of t
Customer Premises Syste

Customer Premises equi espond to flow control signals from printers so that, for
ata is not lost when printers jam or run out of paper. These
the Customer Premises equipment for alarms to remote

It is desirab
source be ca

be connected to a Uninterruptible Power Source (UPS) and this
of powering the printer for a minimum of 15 minutes.

3.5.3 CDR (Call Detail Record) Printer Interface

A printer shall be equipped at all primary PSAPs to provide a CDR (Call Detail Record) printout
at the end of each 9-1-1 call. This is sometimes called a "log" printer.
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The printout shall include the following fields at a minimum:

e Trunk seize time

e Caller's telephone number (including NPA or NPD)

e Answer time

e Answering position number

e Trunk number

e Trunk release time

e Time call was transferred

e PSAP name or number that the call was transferred to
e Abandoned call indicator

e Date ( See note)

It is desirable that the record also include:

Ringing start time

Time call was placed on hold
Time call was taken off of hold and by what position
ALI

It is also desirable that the ANI/ALI controller‘ able
part of the CDR printout. This shall include the name, com

Note:

output the ALI record as a
et address, city and ESN.

3.5.3.1 Physical Interface

The Printer may be either serial
interface information.)

S-232C)ior parallel. (See section 3.5.2 for complete physical

3.5.3.2 Electrical Interfac

inters section 3.5.2 for complete electrical interface

Interface

endant position, an ANI display unit (which may be displayed directly on
the attendant p@sition) is required to display the seven, eight or ten digit ANI telephone number
of the station from which the E9-1-1call originated. If the ANI telephone number is not
available, then other associated data indicating the originating local office or call status may be
displayed.
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3.7 ALI Display / Interface

3.7.1 ALI Displays (Current)

ALLI Displays must be capable of displaying 512 characters of ALI data transmitted by the ALI
system to the PSAP. The ALI display can be a VT100 or VT320 compatible terminal, a 16-line
x 32 character ALI display, a PC monitor, or any other display device capable of displaying 512
characters.

Physical/Electrical Interface for dumb terminals and ALI displays - EIA RS interface

Serial Interface:

Minimum Speed: 1200 bps

Communications Link: Asynchronous Full Duplex
Bits per character: 7o0r8

Parity: Odd, Even or None
Synchronization: 1 Start Bit, 1 or 2 Stop bits

The Physical/Electrical Interface for PC displays is standard a ini . Higher
resolutions are desirable but not required.
This standard does not specify flow Control béfveen Iler and ALI displays.

3.7.1.1 Protocol/Format

The data sent from the ALI system
exact format of the ALI data will be

is of the described in section 3.3.1. The
re NENA standard.

3.7.1.2 ALI Display Requiremen

format it was received or i

arsed and displayed in a format more meaningful to the
calltaker. If the ALI dis I

s the raw ALI data received from the ALI database,

3.7.1.3 User |
The ALI Display device will allow the user to view the ALI data, clear the screen, print the ALI
data on a printer, or repeat the last ALI request.

3.7.2 ALI Display / Interface (Future Enhancements)

New ALI formats are being addressed and standards will be developed as the formats are
completed.
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3.8 PSAP Time Synchronization Interface

In order to insure consistency of time stamps added to event records and reports, PSAP
equipment such as CAD Computers, ANI/ALI Controllers, Voice Recorders, Radio Consoles,
etc., shall be able to synchronize their internal clock to a PSAP master clock source by
interfacing with either a RS-232 data stream, IRIG B or IRIG E.

Detailed specification of a Master PSAP Clock is described in NENA Document " NENA 04-
002 Issue 1, January 1996 (Original) PSAP MASTER CLOCK STANDARD?

3.9 Remote Data Transfer Interface

modems and/or facsimile machines. Those modems/facsimile machines are
information to a remote location. The user interface allows the PSAP
execute a data transfer. The PSAP equipment shall provide attenda
negative feedback on the data transfer.

The remote connection can be achieved through the Public Switghed Network (PSTN,
2 wire) or through a dedicated link (2 wire or 4 wire).
3.9.1 External Modem/Facsimile Machine Con

uses external modems/facsimiles, the
mer Premises Equipment shall

In cases where the E9-1-1 Customer Premises Equip
interface between the modem/facsimiles an
meet the following specifications :

3.9.2 Modem/Facsimile Serial | ace

e EIARS-232-C.

e Minimum baud rate;
e Communication hink:
e Bits per charac 7or8
i dd, Even, None

art bit, 1 or 2 stop bits

s Full Duplex

ompatible (AT command set).
and receiving modems must be compatible to ensure proper functionality.

3.9.4 Facsimi

EIA/TIA-578 (Asynchronous Facsimile DCE Control Standard - Service Class 1). This standard
is in fact an extension of the Hayes command set that allows support for facsimile. Sending and
receiving Facsimiles must be compatible to ensure proper functionality.

5 Protocol
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3.9.5 Modulation

The following table illustrates the type of modulation that a modem/facsimile machine shall
support for a specified baud rate.

Baud rate (bps) Modulation

Modems 1200 Bell 212A
2400 Bell 212 A bis
9600 V.32 or
V.32 with TCM
14400 V.32 bis
28800 V.34

Facsimile machines | Any CCITT @

3.9.6 Flow Control .

Sending and receiving equipment must support co
protocol.

tible soft or hardware flow control

3.10 1A2 Key Telephone Syste

Systems that are based on 1A2 key techn ply with EIA RS-478 and EIA RS-487.

The following sections defj stem interface to external ancillary devices such as
TDD , fax/modems and feca t require a 2 wire bi-directional analog interface.

d by the telephone system provider if the telephone system does

It is desirabley
requirements

he telgphone system support this interface in order to accomodate future
r ancillary devices not yet covered in this document.

3.11.1 Commagm Tip and Ring Interface (For Analog Telephone Sets)

3.11.1.1 Overview

The Common Tip & Ring Interface of the telephone set shall provide a parallel interface between
the selected line of the telephone set and ancillary devices such as TDD devices, auto dialers,
fax/modems, recall recorders , etc..
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3.11.1.2 Operation

When the user selects a telephone line, the telephone set connects the Tip and Ring of the
selected line directly to the Common Tip and Ring Interface. The connection is maintained until
the line is placed on hold or released.

3.11.1.3 Telephone Set Requirements

Some ancillary devices bridge onto the Common Tip and Ring (i.e., recall recerders), others
terminate the selected line (i.e., TDD devices).

Bridged connectivity implies that the ancillary device connects with an impedapeeigreater than
10,000 ohm impedance, not drawing loop current nor loading the audio signa 2
connectivity is satisfied by the parallel Common Tip and Ring interface.

which case, the ancillary device connects with a 600 ohm impedancg ang loop current. To
achieve this, the telephone set must permit the disconnection ofdts iRté mination so that

3.11.1.4 Ancillary Device Requirements ©

Any attached ancillary device(s) which support bo i ination connectivity must

3.11.1.5 Electrical Interfaces

Telephone Set

Voltage:
Line unselected:
Line selected & off-

AC Impeda
Signal Cha '
Insertion 1.@8s:

Ancillary Devig

@) Circuit

As per FCC part 68

o ringing voltage shall be present on T&R

600 ohms + 2.2uF (as per FCC part 68)

Bi-directional audio in voice band frequency range

Total loss of all PSAP equipment connected to the Common
Tip & Ring interface shall not exceed 3db.

Must comply to FCC part 68 and part 15.

AC Impedance: Bridged: > 10,000 ohms
Terminated: 600 ohms + 2.2uF (as per FCC part 68)
DC Resistance: Bridged: > 10 M ohms

Terminated: 200 ohms nominal

Physical Interfaces
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RJ11, 14, 21, 35, 45 with the following pin-outs:

1. Off-hook Signal Contact Pair #1 - lead 1
2. Common Tip or Ring (Tip)

3. Common Tip or Ring (Ring)

4. Off-hook Signal Contact Pair #1 - lead 2

Properly identified screw terminals are also acceptable.

Note: The Off-hook Signal Contact pair need not be physically on the
same connector as the Common Tip & Ring P
section 3.13 for details).

3.11.2 Telephone Audio Interface (For Digital Telephone Sets)

3.11.2.1 Overview

The Telephone Audio Interface (TAI) provides a 2 wire analog inteffacg den the selected
line of the telephone set and ancillary devices such as TDD devi
fax/modems, etc..

The telephone set provider shall be capable ofgprovidi
built into the telephone set or an external device that is att

3.11.2.2 Operation

When the user selects a telephone
selected line and the TAIl. The connec
released.

ides an audio path between the
until the line is placed on hold or

3.11.2.3 Telephone Set Requirgments
The TAI shall provide a 2

It is desirable that the
ancillary devi

ea ace to ancillary devices that meets FCC part 68.

ovide an optional mode in which battery feed is supplied to the

31124 E
Telephone A
Voltage
Line not s : Open Circuit
Line seleeted & off-hook:
Dry Mode: 0vDC
Battery Feed Mode: As per FCC part 68 (The telephone set shall not present any
ringing voltage on the TAI.)
AC Impedance: 600 ohms + 2.2uF (as per FCC part 68)
Signal Characteristics: Bi-directional analog audio in voice band frequency range
Insertion Loss: Total loss of all ancillary equipment connected to the TAI shall

not exceed 3db.
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Ancillary Devices

Must comply to FCC part 68 and part 15.

AC Impedance: Bridged: > 10,000 ohms
Terminated: 600 ohms + 2.2uF (as per FCC part 68)
DC Resistance: Bridged: > 10 M ohms

Terminated: 200 ohms nominal

3.11.2.5 Physical Interfaces

RJ11, 14, 21, 35, 45 with the following pin-outs:

1. Off-hook Signal Contact Pair #1 - lead 1
2. TAl-lead 1
3. TAIl-lead 2
4. Off-hook Signal Contact Pair #1 - lead 2

Properly identified screw terminals are also acceptable.

Note: The Off-hook Signal Contact p
same connector as the TAI Pair (réfer to s

details). &
3.12 Radio/Telephone Headset Interface

sically on the
on 3.13 for

3.12.1 Overview

The Radio/Telephone Headset Interfac
one headset for both telephone and radio

applications where it is desired to use

This interface provides connectiyity and contr
telephone set.

gnaling between the radio console and the

dio console. The radio console RTI circuit detects a
pal Contact Pair by the telephone set which causes the headset audio
onsole to the telephone set.

Typically, the headset i
closure of the Off-hook
to be switched from the rad

3.12.2 Telg

L)
When a user E es a telephone line, the telephone set closes the Off-hook Signal Contact
causing the R circuit to pass the headset audio to the telephone set. The headset audio remains
connected to th phone set until the telephone line is released at which point the telephone set
opens the Off-h@ok Signal Contact and the RTI circuit return the headset audio to the radio
console.

If the telephone line is placed on hold via the Hold button on the telephone set, the telephone set
shall open the Off-hook Signal Contact.

The Off-hook Signal Contact shall be disabled (remain opened) when a headset/handset is
connected to the telephone set, regardless of telephone line status. It is desirable that this
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function be performed automatically when a handset/headset is inserted into the telephone set.
Alternatively, this function can be performed manually via a button on the telephone set.

The telephone set shall be equipped with a backup handset (not normally connected) which can
be inserted into the telephone set in the event of radio console failure.

3.12.3 Radio Console Requirements

When the Off-hook Signal Contact is opened, the radio console shall isolate its atdie paths from

the Radio/Telephone Interface transmit and receive pairs.

It is desirable that the radio console support an independent receive volume a
telephone and radio communications, independent of the volume con
headsets.

The radio console must support a headset receive volume cont

It is desirable that the radio console support a microphone ON/OEF swi

telephone set does not support this function. @

, especially if the

3.12.4 Electrical Interfaces

3.12.4.1 Option 1:

Direct connection to the telephone set’s

e Receive Pair (receive audi
Impedance: 150 ohm
e Transmit Pair (transmit audio of radio console to telephone set)
Impedance:

The interface shall co patible microphone standards.

The radioteensole shall pro C load, as needed by the telephone set’s microphone bias

Dedicated radiofte

e Receive Pair (receive audio from telephone set to radio console)

Balanced, 600 ohms impedance

0VvDC

Electrically isolated

The telephone set shall inject a 10 dB gain to the signal received from the telephone line.
The radio console shall accept a maximum signal level of 0 dBm.

phone interface

e Transmit Pair (transmit audio of radio console to telephone set)
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Balanced 600 ohms impedance

0VvDC

Electrically isolated

The radio console shall output a maximum signal level of 0 dBm.

The telephone set attenuates the signal received from the radio console by 10 dB.

It is desirable that both the telephone set and radio console support a method of adjusting the
transmit and receive signal levels.

e Radio/Telephone Headset Control Signal Pair:

The radio console must provide a signal source and signal input which, togethe
Off-hook Signal Contact Pair rating identified in section 3.13.3.

ly to the

3.12.5 Physical Interfaces

The interface can be RJ14, RJ45, RJ48 with the following pin-out:

e Off-hook Signal Contact Pair #2 - lead 1
e Transmit to telephone line (microphone)
e Receive from line (earpiece)

e Receive from line (earpiece) ®
e Transmit to telephone line (microphone)
e Off-hook Signal Contact Pair #2 - lead 2

Note: The Off- i Pair need not be physically on the
nsmit & receive pairs (refer to

3.13 Off-Hook Signal ContactPairs

When the user seizes a telephone line, the telephone set closes the contact. When a line is placed
on hold the set opens the contact. When the line is released the telephone set opens the contact.
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3.13.3 Electrical Interfaces

3.13.3.1 Off-hook Signal Contact Pair

e The Off-hook Signal Contact Pair shall be a dry contact pair with a rating of 28VA (1A at
28VDC) or more.

e The minimum isolation voltage shall be 600V.

e When closed (off-hook condition), the contact resistance shall be less than 5 ohms.

e When opened (on-hook condition), the contact resistance shall be gredter than 5 M ohms.

3.13.3.2 Signal Pair

e The telephone shall be considered off-hook when there is 50 ohms or e
signal pair.

e The telephone shall be considered on-hook when there is 1 M ss the
signal pair.

e The signal pair shall have no more than 60 volts DC or AC
from signal-to-earth ground.

e Itis desirable that the current flow in the shorted conditi

e There shall be no more than 250 ma of‘rrentf i

3.13.4 Physical Interfaces

The physical connections of the Off-
RJ11, 14, 21, 35 or 45 connectors

It is desirable that the physical connecti
provided with the Common Tip &
Headset Interface (see section 3.

In integra cations, the headset shall be connected to the radio console
and the tel g : nnected to the radio console via the radio/telephone headset

3.14.2 Telephone Set Requirements
It is desirable that the telephone set support two handset/headset interfaces.

It is desirable that each telephone headset interface be equipped with its own independent bias
circuit to power the headset.

Each handset/headset jack must be equipped with independent receive volume adjustments.
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The telephone set must support a microphone mute function. Apart from using this function
when the attendant needs to have a confidential discussion with another attendant, this function
is also used in integrated radio console applications to prevent audio feedback from the radio
speaker to the telephone handset/headset microphone.

3.14.3 Headset Requirements

If the telephone headset interface is equipped to power the headset, the headset’s own bias circuit
shall be disabled either by internal setting or by removing the batteries.

Although less desirable, if the telephone system does not support a headset bias it, a battery
operated headset can be used.

It is desirable that the headset be equipped with a microphone mute function for applica
where the telephone set or radio console does not support this feature,

3.14.4 Electrical Interfaces

e |f the headset is to be connected to the telephone set:
To ensure compatibility and the best audio qualit
for recommended headsets.

the telephone system provider

e |If the headset is to be connected to the radi
To ensure compatibility and the best audi
recommended headsets.

, consult the radio console provider for

3.14.5 Physical Interfaces

It is desirable that the telephone s ire‘/modular handset/headset jack with the
following pin-outs:

Pins: 1. transmi

equivalent
Tip 1
Tip 2 transmit (microphone)

Sleeve receive (earphone)

Sleeve receive (earphone)

It is desirable that the telephone set support a 6 wire modular handset/headset jack option for
telephone radio applications where the handset/headset is to be connected to the telephone set
and push to talk (PTT) signals are required.
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The following pin-outs are recommended for the 6 wire jack configuration:

Pins: 1.PTT
2. transmit (microphone)
3. receive (earphone)
4. receive (earphone)
5. transmit (microphone)
6. PTT

Alternatively, a dual prong headset jack could be used, compatible with a PJ
with the following pin-outs:

Tip 1l transmit (microphone)
Tip 2 transmit (microphone)
Sleeve 1  receive (earphone)
Sleeve 2 receive (earphone)
Ring 1 PTT

Ring 2 PTT

ug or equivalent

3.15 PBX/ Automatic Call Distribution (ACD) Interface
Work in progress @

3.16 PSAP Alarms

3.16.1 General

The systems shall be equipped with circ rs all major system components and
data streams for alarm conditions. detects when a malfunction or data error
occurs, automatically activates agdi i larms to warn PSAP attendant of the
condition.

Example of alarm conditions ma ut are not limited to the following:
Equipment fail

ervice affecting failures

operate externalfaudible/visual alarms. Upon detection of an alarm condition, the normally open
alarm contact(s) are closed.

A distinction shall be made between alarm conditions classified as major and minor in nature and

shall be separately indicated. These alarms shall be both audible and visible to dispatch center

personnel while working at their normal answering positions. The audio portion of the alarm

may be switched to a silent mode so that dispatch center operation is not disrupted, but the visual
| indication must remain on as long as the trouble condition exists. -Fhe-alarm-system-shal-
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operate-independenthy-ofthe PSAP-eguipmentso-that-lin the event of a total PSAP failure a local
alarm will be generated.-the-alarm-system-contindes-to-operate-as-desighed-

3.16.3 Electrical Specifications

The minimum requirements for an external alarm interface shall be dry contact closures.
Separate contacts shall be provided for alarms classified as major and minor.

3.16.4 Remote Alarms

ASCII communications. See section 4.3.2 for additional information.

3.16.5 Definitions

disruption in the normal operation of the PSAP (service affecting) a e continued
operation of the PSAP at serious risk. If back-up systems are eCi'the problem,

triggering the alarm causes
some disruption in the normal operation of the PS t be service affecting) and

back-up systems are able to temporarily correct t

Note:
). The Equipment shall provide,
inor alarms.

3.16.6 Alarm messages

It is desirable when alarm condigions are detected, the system not only operates audible/visual
alarms, but also generates glarm ith a date and time stamp to a RS-232C or
equivalent serial port.

3.17 TDD/ Interface

3.17.1 Inte

The TDD/TT¥¢ device shall be capable of being connected to the call taking position by one or
more of the following means:

e Direct cgnnection to the incoming emergency lines or other line in parallel with the
answering position.

e Direct connection to the calltaker telephone set's analog audio (see section Telephone
Analog Audio Interface 3.11 or Handset/Headset Interfaces 3.14)

e Direct integration of the TDD/TTY functionality into the emergency telephone answering
system.

e Acoustic coupling utilizing the call position handset (not headset) as the network
interface for transferring information.

30



NENA-04-001

Issue 1, June 20, 1996
Generic Standards for E9-1-1
PSAP Equipment (Original)

The physical interface shall be RJ11, RJ14, RJ45 or equivalent for non-acoustically coupled
devices.

3.17.2 Signaling

3.17.2.1 Baudot TDD/TTY

At minimum, all TDD/TTY’s used in PSAPs must be capable of handling Baudot calls according
to EIA PN-1663, Section 4.3. TDD/TTY’s must have a default baud rate of 435.

3.17.2.2 ASCII (TDD/TTY)

This section covers the signaling used by TDD/TTY’s equipped with an ASC
Most computer modems are also capable of being configured to use this signa
whose emergency telephone environment is compatible with ASCI|I
capable of handling such calls according to EIA PN-1663, Section
ASCII compatible TDD/TTY’s have a default baud rate of 300vi
and one or two stop bits. Parity shall be SPACE for transmitte
for received characters.

one parity bit
shall be ignored

Preprogrammed messages shall be sent at an e&cti e bau
party is able to read the scrolling message.

3.17.2.3 ASCII (Computer Mod

This section covers the signaling used ms and some TDD/TTY’s using recent
technology. In the future it is expected th dems)compatible with the ITU (International

Telecommunications Union) rec
emergency call handling techni
incorporating V.18 techno

es. Thereforg) new system designers shall consider

3.17.3 Power

nected to a UPS or be equipped with internal batteries which
main power. If the device is equipped with internal batteries,

accordance with the signaling specifications identified in this section.

The E9-1-1 PSAP equipment shall respond to the call process signals sent from the E9-1-1
tandem switch in accordance with the specifications identified in this section.
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4.1 Connection to an E9-1-1 PSAP

4.1.1 E9-1-1 PSAP To Tandem With 7 Digit ANI

MF outpulsing is required to send ANI to an E9-1-1 PSAP. An idIE9-1-1 trunk to the PSAP is
seized and an attempt is made to seize and connect an idle MF transmitter to the outgoing 9-1-1
trunk. When an MF transmitter is available, it is seized and connected to an E9-1-1 outgoing
trunk to the PSAP. Standard, start-dial timing is done for receipt of the ANI start signal
(approximately 250 + 50 ms wink signal) from the PSAP CPE. There are seyeral failure modes
that can occur after the E9-1-1 tandem office seizes a dedicated E9-1-1 outgOi
connects an MF transmitter.

The normal sequence of events that occurs after 9-1-1 trunk seizure is describéd below:{ Eaflure

modes are discussed as they are applicable to a particular sequence.

1. The E9-1-1 tandem office sends an off-hook signal to the PS cating trunk
seizure.

2. The E9-1-1 tandem office waits 4 to 20 seconds for rec e ANIgtart pulsing wink
signal from the PSAP. The normal call sequence contintes if returns the
startpulsing wink signal. If the start pulsing win not received within 4 to 20
seconds, the E9-1-1 tandem office putsihe tru k maintenance list and makes

one retry on a different E9-1-1 trunk to the
connection phase begin again.
3. When the PSAP recognizes
wink signal (250 + 50 ms -1 tandem office within 4 seconds.
After sending the start pulsing F pulses are not received in 4
seconds, or garbled pulses are rece P completes the call as if an ANI failure

the attendant answ:
the start pulsing
outpulsing.

isplayed on the ANI display. Otherwise, receipt of
ly causes the E9-1-1 tandem office to start MF

X-XXXX-ST. The A represents the encoded information digit indicating the
NPD ang@hfilésh calling line display data. The NXX-XXXX is typically the ANI DN of the
calling station. The encoded information digit used at the E9-1-1 PSAP is listed in Table
2.

If a valid ANI is not available at the E9-1-1 tandem office, a fictitious NXX-XXXX ANI is sent
as either 0-9-1-1-0OTTT or 0-9-1-1-0000. The digits TTT indicate the E9-1-1 tandem switch
Central Office number associated with the originating office.

0-9-1-1-0TTT is sent due to ANI failures, multiparty or QZ billing lines, and possibly a 9-1-1
call received via a message trunk.
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0-9-1-1-0000 is sent when an anonymous call is made to a PSAP. An anonymous call is a
7-digit call (non 9-1-1) to the DN of a PSAP.

Note: The information digit cannot be displayed if a valid ANI is not
available. Also, if an ANI failure occurs between the E9-1-1
Tandem Office and the PSAP, the digits that may be displayed
are 0-000-0000.

5. Upon the receipt of the complete ANI information, the PSAP shall signal the attendant(s)
and return audible ringing to the calling party. When the call is answgked, the PSAP shall
disconnect audible ringing, connect the call to the answering attenda play the
appropriate information on the console display, and return an off-hook sig
1 tandem office indicating answer.

6. After the answer is detected, the E9-1-1 tandem office supervises the @

and a PSAP transfer request.
© 4
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Digit Use
0 NPA 0 and ANI DN displayed steady

1 NPA 1 and ANI DN displayed steady

2 NPA 2 and ANI DN displayed steady

3 NPA 3 and ANI DN displayed steady

4 NPA 0 and ANI DN displayed flashinged

5 NPA 1 and ANI DN displayed flashing

6 NPA 2 and ANI DN displayed slashing

7 NPA 3 and ANI DN displayed flashing

8 For maintenance test call (not presented to calltaker)

Y

AT THE E9-1-1- PSAP

9 Not currently used

ENCODED INFORMA DIG

4.1.2 E9-1-1 PSAP with 10 Digit ANI
Work in Progress (Estima tiondDecember 31, 1996)

4.2 Call Disconnect

421 Dis 9-1-1 Fandem Calls

whether disconpect is received from the PSAP or local office first. When the PSAP attendant
disconnects firstythe PSAP shall send an on-hook (disconnect) signal to the E9-1-1 tandem
office. The on-“hook signal duration must be greater than 1.2 seconds to be interpreted as a
disconnect signal. Either the local office returns on-hook within the 4 to 5 second period, or
time-out occurs. When either on-hook is received or time-out occurs, the E9-1-1 tandem office
disconnects the E9-1-1 tandem call connections, sends on-hook to the PSAP and idles the E9-1-1
trunk to the PSAP.

When the calling party disconnects first, the local office notifies the E9-1-1 tandem office, which
disconnects the PSAP. Similarly, a calling party directly connected to the E9-1-1 tandem office
will result in disconnect of the PSAP.
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4.2.2 E9-1-1 PSAP Central Office Transfer

For E9-1-1 call transfer capability, the PSAP equipment can be arranged to automatically
generate and send Speed Calling codes of the form *xx, at a minimum *11 to *69. Call transfer
can also be accomplished by having the PSAP attendant dial the Speed Calling codes or the
entire DN manually. A request for transfer is recognized when a flash signal (500 + 50 ms
on-hook signal) is received from the PSAP. For E9-1-1 service, there are three types of transfers:

e Selective Transfer. With selective transfer, the list of secondary PSAP DNs is used to
transfer an E9-1-1 call selectively according to the Emergency Transfembigit (ETD)
received. Selective transfer codes have the form of *1X, where X =

e Fixed Transfer. With fixed transfer, the prefixed 2-digit Speed Calling
form of *NX, where N=2to6and X =010 9.

e Manual Transfer. With manual transfer, the attendant manually dia
Calling code.

If the routing DN leads to a secondary E9-1-1 PSAP equipped with
ANI sent to the primary PSAP is also sent to the secondary PSAP.

requesting the transfer, the transfer is blocked and the PS
(120 ipm) to indicate that the transfer is not all@ived.
are connected via a 3-port conference circuit at the
disconnects from the call. While all three parties nected, the primary PSAP can cause the
secondary PSAP to be disconnected(forced an on-hook flash signal (500 ms +

50 ms) to the E9-1-1 tandem offic

Note: i uest is not valid, interrupted high tone

(*1X) when no DN is stored in memory at the E9-
fice.

In either case, when the flash signal is detected, the E9-1-1 tandem office attempts to seize a
three-port conference circuit and a DTMF receiver. One of three events can occur:

e If a 3-port conference circuit is not available, the flash signal is ignored.

e |f a DTMF receiver is not available within 3 to 4 seconds of receiving the flash signal,
the flash signal is ignored. 1f a DTMF receiver is not immediately available, an attempt
is made to queue for a DTMF receiver during the 3 to 4 second interval. However, it
may not be possible to queue due to a queue overload.
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e If a 3-port conference circuit and DTMF receiver are seized, the calling party, DTMF
receiver and 9-1-1 trunk are connected to the 3-port conference circuit (with the calling
party split), and dial tone is returned to the PSAP. As soon as dialing is complete all
parties are bridged.

Note: For any type of transfer that terminates to another E9-1-1
PSAP, the original ANI information is sent to the PSAP
destination for the transfer call. No matter how,many transfers
occur and in what order PSAP attendants dis ct, when a
transfer is from one E9-1-1 PSAP to another, the i
will be passed to the added E9-1-1 PSAP.

4.2.3.2 Added Party Disconnect First

Upon detection of an on-hook (disconnect) signal from the added pa em office

n-hook signal the E9-1-1

tandem office begins 10 to 11 second disconnect ti events can occur:
e |f the added party returns off:hook be occurs, timing is terminated and the
added party remains on the
e |f time-out occurs, the connect ty and the 3-port conference circuit is
released and idled. The call is ree i 2-party call between the calling party

terminated. The congec ded party and the 3-port conference circuit are
I blished as a 2-party call between the calling party

is immedia . Ti ontinues until either time-out occurs (all connections are
released ant 3 party goes off-hook. In this case, the call is established as a

4.2.3.3 Calling Party Disconnects First

Upon detectionof calling party disconnect, the calling party connection is released. However,
the 3-port conference circuit is not released. The primary PSAP remains connected via the
3-port conference circuit to the added party until either the added party disconnects, the primary
PSAP releases the added party or the primary PSAP disconnects.
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4.3 PSAP Remote Maintenance

The PSAP remote maintenance feature will allow the maintenance provider to access the PSAP
equipment from a remote test center or location to assist in trouble isolation, resolution and fault
clearing.

4.3.1 Remote Maintenance Features

The remote maintenance function shall:

e Accumulate statistics on system performance

e Provide automatic remote alarm reporting

e Enable remote or local programming of any function
e Constantly monitor all system functions

e Take corrective action when possible

e Allow system access for alarm reset

4.3.2 Remote Maintenance Interface

The remote maintenance interface shall be compatible with dial Up or dedicCated line,
asynchronous ASCII communications. @

4.3.2.1 Dial Up

The remote connection can be achi
2 wire).

e Pu itched Telephone Network (PSTN,

4.3.2.1.1 Security
WARNING: I hall be taken to guard against

In cases where mer Premises Equipment uses internal/external modem, the
interface be C and the E9-1-1 Customer Premises Equipment shall meet the

4.3.2.1.3 Moden

EIA RS-232-C
Minimum baud rate: 1200 bps
Communication link: Asynchronous Full Duplex

erial Interface

Bits per character: 7o0r8

Parity: Odd, Even, None
Synchronization : 1 Start bit, 1 or 2 stop bits
Flow Control: Software and/or Hardware
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4.3.2.1.4 Modem Protocol

Hayes compatible (AT command set)
Sending and receiving modems must be compatible to ensure proper functionality.

4.3.2.1.5 Modulation

The following table illustrates the type of modulation that a modem shall support for a specified
baud rate.

Baud rate (bps) Modulation

Modems
1200 Bell 212A
______ 2400 Bell 212 A bis
9600 V.32 or
______ V.32 with TCM
______ 14400 V.32 bis
28800 V.34

4.3.2.1.6 Power

It is desirable that the modem be ¢
powered from the PSAP equipment an
minimum of 15 minutes.

ible Power Source (UPS) and/or
capable of powering the modem for a

4.3.2.2 Dedicated Line

The remote connection ca

4.3.2.2.1 Internal/Extert

In cases
interface b
following sp

e Serialin (EIA RS-232C, ASCII)

e Minimum baud rate: 1200 bps

e Communication link: Asynchronous Full Duplex
e Bits per character:  7o0r8

e Parity: Odd, Even, None

e Synchronization : 1 Start bit, 1 or 2 stop bits

e Flow Control: Software and/or Hardware
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4.3.2.2.3 Power

It is desirable that the modem be connected to an Uninterruptible Power Source (UPS) and/or
powered from the PSAP equipment and this source be capable of powering the modem for a
minimum of 15 minutes.

4.3.3 Trunk Maintenance Test Calls

For an E9-1-1 PSAP equipped with CPE for ANI display, test calls can be ma
Tandem Office using encoded ANI. The E9-1-1 PSAP CPE shall decode thg
test call and connect the trunk under test to a test termination facility in the E9-
Specifically, when KP-8-ST is outpulsed to the E9-1-1 PSAP, the E9-1-1 tru
be connected to a permanent busy circuit in the E9-1-1 PSAP CPE. This allo

de from the E9-1-1
ial ANI as a

call sequence occurs in the following three steps:
1. After seizing the selected idle trunk and receiving the wink s orior to time-out,

(continuous 60 ipm tone).
in 20 seconds after receipt of
Id consider the trunk test a

incoming E9-1-1 trunk to an on-hook, permanent
The tone shall be returned to the E9-1-8#ande
the wink start pulse; otherwise, the E9-1-1
failure. The test call shall not be presente
3. Approximately 5 seconds after receiviag the 6 tone, the E9-1-1 tandem office

do any timing for a maintenanc t0 react to the seizure and disconnect
from the E9-1-1 tandem office.

4.4.1 Address Signali
The PSAP will perfor

The PSAP shall comply with the requirements published in EIA Recommended Standard RS-478
Multi-line KT oice-band Applications for the following transmission characteristics:

Transmit Response - including frequency response and objective loudness rating
Receive Response - including frequency response and objective loudness rating

Sidetone Response - including frequency response and objective loudness rating
On Hook and Off Hook Noise Generation

Peak Acoustic Pressure

Longitudinal Balance
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5. PSAP FEATURE REQUIREMENT SPECIFICATIONS

5.1 Attendant Position Compatibility

The E9-1-1 PSAP equipment provider shall provide a list of compatible 1A2 key analog
telephones, and/or electronic key telephones unless the telephone system is integrated in the
PSAP equipment.

5.2 Queuing of 9-1-1 Calls

First-In-First-Out (FIFO) priority. If some type of ACD functionality or que
included in the E9-1-1 PSAP, then it is desirable for the PSAP to provide so
sequence that indicates which call has been in queue the longest.

5.3 Distinctive Ringing

ton ure of the
-1 calls from administrative

It is desirable that the attendant position advise the E9-1-1 tten
incoming call by providing distinctive ring tor'to diff
type calls.

5.4 Ring Back

Emergency calls entering a PSAP nks the subscriber class 5 office may
be recalled by a direct ring-back signa ling party hangs up too soon. Itis
desirable that the attendant posmon rovi i "soft key" to perform this function.

5.5 Hold for Emergen phone Systems)

All attendant posmons sh ovide a key for placing 9-1-1 calls on hold in order to receive any
other inc call is retrieved from hold ANI and ALI information shall be
automatic

5.5.1 Hold

All attendant
retrieved from
See 5.2 Queui

itions shall provide a key for placing a 9-1-1 call on hold. Whena 9-1-1 call is
ANI and ALI information shall be automatically displayed to the attendant.
of 9-1-1 Calls for additional information.

5.6 Hookflash

The attendant position shall provide a key for providing a hookflash where the on hook duration
of the hook flash shall be 500 ms + 50 ms.
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5.7 Audio Volume Adjustment

The attendant position shall have a means for the operator to manually control the volume of an
incoming call regardless of its source. The volume control may be provided as part of the hand
set, head set or telephone console.

5.8 Three Way Conferencing / Transfer

The PSAP operator shall have the ability to conference with other PSAP attendants or any other
party. The attendant position shall provide a key to perform this function. sirable that
this feature create no audible interruption on the line.

5.9 Speed Dial

The attendant position shall have a speed dial library of a minimum o
to 12 digits each). The attendant position shall provide a key to per,

e bers (up
[

5.10 Last Number Redial

s fun
It is desirable that the attendant position provide a key togpeed dial the previous number dialed
automatically.

5.11 Trunk or Line Access
The E9-1-1position access feature ha pabil access all 9-1-1 trunks or lines by
any attendant position.

5.12 Public Switched Access Li

5.12.1 Voice

The line access feature
have the option of bei

| allo y dialing on a standard access line. The lines shall
d as an administrative line.

The remote da e ,
the public switehed netwoOrk. The data transfer line may have the option of being shared as an
administrativetline. See section 3.9 for additional information.

5.13 PSAP Login ID

It is desirable for each operator to be provided with a unique login ID. It is also desirable for the
PSAP attendant position recognize the login ID of the PSAP operator before providing access to
the position. Preferably, the system should be able to differentiate two levels of log-on ID codes,
with different sets of system privileges associated with each level (e.g. separate privileges for
supervisors and attendants).
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5.14 PSAP Status Indicators

The PSAP shall support both visual and emergeney-audio indicators for:

e Trunk status

e Attendant position status

e Link to ALI database status

e PSARP circuit pack status

e Commercial AC power status
e Reserve power status

5.15 Barge-In

to bridge on and take part in any active 9-1-1 call in the PSAP.

5.16 Silent Barge-In (Monitor)

It is desirable for a supervisor position to bridge on and moni ive 9-1-1 call in
their PSAP. The E9-1-1caller and call taker remain unaware of the silent barge-in monitoring.

5.17 Headset/Handset Compatibility

The telephone set must support a minimum of one'h t/headset interface. It is desirable to
provide two handset/headset interf withg enden ircuits. See section 3.14 for
interface specifications.

5.18 TDD/TTY Compatibility

The regulation implementing Tigle 11 of the A
telephone emergency servi i
Device for the Deaf /Telgt
position shall be equip

The TDD
voice call. TE
from TDD/T] 3 ater modem users without relying on an outside relay service or
third party se . operating in a TDD/TTY mode, each position shall retain all system
features available from the existing 9-1-1 system.

Note:

ican with Disabilities Act (ADA) mandates
ect access for people who use Telecommunications
TY) technologies. Therefore, every answering

Y caller shall h jrect access to PSAP emergency lines in the same manner as a

"At present, telephone emergency services must only be
compatible with the Baudot format. Until it can be proven that
communications in another format can operate in a reliable
and compatible manner in a given telephone emergency
environment, public entity would not be required to provide
direct access to computer modems using formats other than
Baudot." ADA Title Il Technical Assistance Manual.

The Handset and/or Headset shall have the capability of aa muting feature when in TDD/TTY
mode. The mute shall be full on the transmit side and partial or full on the receive side. Itis
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desirable that the receive side be only partially muted in BAUDOT mode. Muting will prevent
data corruption and annoying tones to the call taker.

Each emergency answering position shall have the ability to initiate a Baudot query in response
to any silent call received on an emergency line. It is preferable that this be a pre-programmed
message that can be sent by depressing no more than three keys or buttons. The TDD/TTY
equipped emergency position shall have the capability of switching without delay from voice to
TDD/TTY mode and back to accommodate various call handling requirements to include Voice
Carry Over / Hearing Carry Over (VCO / HCO).

The TDD/TTY terminal shall be capable of reviewing the last 511 characters o onversation
at the answering position. At the time of completion of the TDD/TTY call, a
TDD/TTY record shall be generated.

5.18.1 Pre-Programmed Messages

ith the caller. Itis
med messages.
re-programmed

e keys or buttons. See Appendix D

The TDD/TTY terminal shall utilize a keyboard for full text interac
required that the TDD/TTY terminal accommodate a minimu
The minimum capacity for each message shall be at least 32 chafacters.
message shall be transmitted by depressing no‘ore tha
- TDD/TTY Pre-Programmed Messages.

5.18.2 Detection Devices

It is required that the PSAP be eq
on each emergency line to provide an
to the call taker when 45.45 baud Baudo
more, within 4 seconds) or 300 TY
Standard PN-1663)

DIT etection device at each position or
isual announcement of a TDD/TTY call
sequence of consecutive Baudot characters, 4 or

nes are received from the caller. (see EIA

Numberof calls on a call type basis
e Number of calls transferred

e Number of call on a per position basis
e Average time to answer

e Average length of call

e Auverage hold time

In addition to the above information, a desirable feature is to create custom reports from the Call
Detail Record (CDR) and non 9-1-1 call information. The system shall be flexible to allow a
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PSAP manager to produce reports on an as needed basis or scheduled for various time periods.
(per shift, operator, hour, day, week, month, etc.)

6. POWER REQUIREMENTS

6.1 Commercial Power

The system shall supply its own internal working voltage from a standard 115, VAC or 230 VAC
commercial source. All power sources shall comply to electrical safety stang and applicable
building codes, as well as the environmental requirements listed in Section

6.1.1 Common Power Line Problems

The exposure to power line problems will vary by site. The following nt the
most likely power line problems the PSAP may experience.

6.1.1.1 Transients

excess electrical energy lasting less than one h@lf of th line voltage sine wave (e.g.
<8.33 msec for 60 Hz) and of a magnitude far in exgess of th al line voltage. They are

random events, with no predictable pattern. They e unidirectional impulse transients and
oscillatory decaying transients.

power loss. Sources of impulse idinate externally to the facility include direct
hits by lightning or distant lightfing hits that travel through transmission lines, grid switching by
utility power factor correcti i her users on the line adding or removing loads, or
brownouts/blackouts w i ine voltage followed by a high recovery transient.

Additional A p.be found in ANSI \ IEEE C.62.41-1991 “IEEE Recommended
Practices on on Low Voltage AC Power Circuits.

6.1.1.2 Surge

Surges are overvoltage conditions that last longer than one half the cycle of the sine wave, and
typically for several or many cycles. They are at the same frequency as the sinusoidal supplied
voltage frequency (i.e. 60 Hz).

Surges are generally caused when load devices on a line that draw large amounts of current
suddenly fail or are shut off, or when utilities switch loads off the line.

This power quality problem is addressed by Voltage Regulators. Consult a qualified power
conditioning professional for recommendations.

44



NENA-04-001

Issue 1, June 20, 1996
Generic Standards for E9-1-1
PSAP Equipment (Original)

6.1.1.3 Sags

Sags can be thought of as the opposite of surges. They are characterized by a condition where
the peak voltage of the sine wave drops to less than it s nominal value for several or many
cycles.

Sags can be caused by large current loads being added suddenly to the line, utility failures or
equipment failures. Other causes include ground faults or undersized power systems.

This power quality problem is addressed by Voltage Regulators and Uninterraptible Power
Supplies (UPS). Consult a qualified power conditioning professional for regu
recommendations and section 6.2 for UPS's.

6.1.1.4 Noise

Noise is a collective term for various kinds of high frequency impul
sine wave. It can range from a few millivolts to several volts in am

Noise can be generated by distant lightning, radio transmissi var supplies or
appliances. Noise can also be coupled through transmissiagn line§ that r close proximity.

This power quality problem is addressed by filfgts and
qualified power conditioning or grounding professi

ding techniques. Consult a
ndations.
6.1.1.5 Brownouts/Blackouts

Brownouts are long term under volta iti [ inutes or even hours, and blackouts
are extended outage conditions, typicall alues, for the same duration’s.

They are caused by ground fault ents, rloaded power distribution systems.

This power quality problem_i
section 6.2.

addressed by Uninterruptible Power Supplies (UPS). Consult

6.1.1.6 Harmonic Distorti

ed upo ipe wave becomes distorted due to some cancellation of the normal
wave. This distQ

Harmonics areitransmitted back into the AC line by non-linear loads (that is loads that don t
draw power in ar sine waves such as computers, FAX machines and variable speed motors).
These harmonigs can disrupt the operation of other devices connected to the AC line, and cause
overheating in some transformers and branch circuits.

This power quality problem is addressed by Harmonic Filters, Transformers designed to trap
certain harmonics, or enhancements to the building electrical plant (e.g. oversizing of the neutral
conductor). Consult a qualified power conditioning professional for recommendations.

45



NENA-04-001

Issue 1, June 20, 1996
Generic Standards for E9-1-1
PSAP Equipment (Original)

6.1.1.7 Summary

In a national study conducted by IBM Systems Development Division in 1974 titled “Monitoring
of Computer Installations for Power Line Disturbances” it was discovered that the power line
problems discussed occurred in the following proportions:

Voltage Outages: 0.5%
Under/Over voltages: 11.0%
Impulse Transients: 39.5%

Oscillatory Transients: 49.0%

Using existing technology, these power line problems can be addressed and criti€
can be protected from damaging events as well as being supplied with a clean €
supply. The key lies in applying the appropriate measures to the problems p
understanding of effective utilization of available technologies.

6.2 Reserve Power

In addition to the commercial power source, a reserve battery p@wer PS shall be

available to provide a minimum of 15 minutes of emergency power fo ctionality of the
following listed elements of the E-9-1-1 systems In mo es 15yminutes is sufficient time to
bring emergency generators on line. However, tf budgét p itis desirable to extend the 15
minutes to as much as 1 hour.

Listed Elements
e Operator positions (bot
e ANI and ALI controllers
e ALI link modems and Netwo
e Telephone common equipment
e TDD/TTY Devices

All other devices shall onl
scaled to support this addi

ered by the reserve power source provided that the latter is
nal

Additional information’ o 's can be found in Appendix B - Uninterruptable Power Supply.

ay be prolonged power outages which exceed the back-up time for
satisfy prudent contingency planning procedures, it is recommended
that the PSAP Be equipped with a source for long-term emergency power. This power source
may consist of apédundant utility power feed or a generator sized appropriately to pick up the
PSAP's critical foads as detailed previously in section 6.2.

the UPS at thé

It is recommended that the local utility provider and a qualified power conditioning professional
be contacted for consultation.

6.4 Transient Voltage Surge Suppression (TVSS)

When looking at complete site protection from transients, it is important to account for all
possible entry and exit points of metallic conductors (e.g. AC power or incoming Telephone
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lines). Transient Voltage Surge Suppression devices are designed to suppress transient impulses
and protect critical E9-1-1 equipment from these damaging events.

Transients can carry varying amounts of energy based on peak voltages and currents, duration’s,
and waveshapes. Exposure to these transients can be either immediately devastating to critical
equipment or cause cumulative damage over time.

6.4.1 TVSS for AC Power Circuits:

A TVSS device must be provided at the commercial power input to the PSA

protected when powered from either source. Additional protection may be requi ifie at
essential equipment power distribution panels or at the critical equipment po
whichever applies. Refer to Appendix C - TVSS Selection Criteria,
TVSS provider for recommendations.

6.4.2 TVSS for Data, Signal and Telecommunications Circuits:

When data, signal and/or telecommunications made using copper conductors, it
is required that TVSS devices be used on these Tines to pro ppropriate level of
protection. Where utility-provided gas tube or car block primary protectors exist, it is
strongly recommended that secondary TVSS protécti provided. Refer to Appendix C -

TVSS Selection Criteria, and cons r for recommendations.
When data, signal, and telecommunica re made using fiber optic cabling,
TVSS is not required for these conductors: t is required to properly ground any

Note: ing appropriate AC Power, Data, Signal and
ations TVSS devices are listed in Appendix C -
n Criteria.

7. PHYSICAL AND CTRICAL ENVIRONMENT REQUIREMENTS

These requite ate in all ways compatible with and at least as stringent as the standards
presented i ‘W’ Opational Safety and Health Standards (Title 29 - Labor, Chapter
XVII - OSHA Departgent of Labor).

7.1 Physical Reguirements

7.1.1 Scope of Physical Requirements

This section covers requirements and standards for physical design, manufacturing processes and
workmanship which can affect the long term durability of the PSAP in its normal environment.
The supplier shall, upon request, provide documentation that describes the supplier's physical
design, manufacturing processes and workmanship requirements applicable to a PSAP. Proof of
conformance to Bellcore's Technical Reference TR-TSY-00064 "LSSGR" may be substituted for
proof of conformance to any of the specifications in this section.

47



NENA-04-001

Issue 1, June 20, 1996
Generic Standards for E9-1-1
PSAP Equipment (Original)

7.1.2 Temperature and Humidity

All equipment shall remain operational at ambient room temperatures of 40° F to 100° F and
relative humidities from 20% to 80%.

7.1.2.1 Recommended Temperature and Humidity

The recommended equipment and operations room temperature is 60° F to 80° F and relative
humidity from 40% to 60%.

Note: Humidity levels below 40% increases the charc
discharge and may create PSAP equipment failu

7.1.3 Altitude

All equipment will remain operational when installed at elevations be W sea
level and 10,000 feet above sea level.

7.2 Electrical Environment

Equipment shall meet all of the requirements, e.g., functi
subjection to, those electrical environmental cad

"normal” in this section. In addition, the equipme
Safety and Protection, in the presence of, or after

conditions or stresses which are desi

hich are designated as
quirements of Section 7.3
ion to, those electrical environmental
. This is necessary so that the

desirable that the equipment meet all 0 i when subjected to the "abnormal™
conditions or stresses contained herein.

Itages (tip and ring to ground) at 60 Hz and/or 180 Hz (in
armonics) at amplitudes normally not exceeding 50 volts rms
duced voltage is in series with and generally distributed along the
olved, the longitudinal mode voltage will be a function of the far-end
e loop as well as the loop characteristics. At the network interface, the source
impedance of induged voltages may be lower than 100 ohms, but, for voltages greater than 50
volts rms, the sgtirce impedance will normally (i.e., under non-fault conditions) be at least 400
ohms.

7.2.1.2 Power Line Faults and Line Crosses (Abnormal)

Under power line fault conditions, or with a line cross (i.e., metallic contact between commercial
power conductors and telephone cables), protectors normally limit potentials appearing between
the tip and ring (or to ground) to more than 600 volts rms. In most cases, power system fault
detectors or telephone line protectors will limit the duration of such voltages to a few seconds.
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However, they could last indefinitely. Such fault conditions can cause a protector to
permanently short either the tip or the ring conductor to ground; thus, the power line fault, line
cross voltage, or induced voltage may appear as metallic voltages. The source impedance of the
power contact voltage may be as low as 3 ohms; the source impedance of the induced voltage is
at least 400 ohms.

7.2.1.3 Electromagnetic Interference (Normal)

Under normal operating conditions, equipment may encounter electromagne
strengths up to 2 volts per meter and frequencies from 10 Khz to 1.0 GHz. | ion, in some
customer locations, field strengths up to 20 volts per meter at frequencies up to
observed (an abnormal condition). If the terminal cannot function normally i
such fields, instructions for the mitigation of resultant problems shall be pro

7.2.2 Static Discharge (Normal)

The equipment is subjected to static discharges in a controlled gnvi ent ofdess than 20
percent relative humidity, after drying in this environment, fo . Discharges are
made at a rate that avoids damage to the equipment from elr cumulative effects. All equipment
interface terminals that may have a path to grfﬂd for ge currents during operation,
including power leads, shall be terminated appropri
after static discharge simulations. In addition, it i irable that the equipment not change
operating states (except for changes
static discharge simulations.

e Apply 25 discharges through a onnected to a 150 picofarad capacitor
charged to 4 kilovolts, unifor i i
surfaces, in each operati

e Apply 25 discharges thr esistor connected to a 150 picofarad capacitor
charged to 15 kilov; iformly distributed over all exposed surfaces except resting

Discharges shall be pl ectly on those internal points which are likely to be touched during
normal us pair; the discharges shall not be applied directly to leads on
the transmigs tenance information supplied to field personnel shall contain
explicit wa dures to be followed to prevent electrostatic damage during testing,

The specified @ischarges are considered normal stress conditions.

7.2.3 Dielectrics

With the equipment in any possible operating state, breakdown shall not occur with a 60 Hz
voltage applied between points on the equipment, (i.e., points 1-9) for the combinations listed in
Table 3. The voltage is gradually increased from zero to the maximum value in Table 3, over a
30-second time interval, and then applied continuously for 1 minute.
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Equipment points are as follows:

All exposed surfaces of the equipment (exclusive of securely grounded metal surfaces)
Commercial ac power terminals (phase and neutral)
Attendant Position connections
ALLI Database connections
ANI connections
Terminals for connection to non-registered equipment which can connect to commercial
AC power
e Terminals for connection to non-registered equipment which cannotco

commercial ac power
e Terminals for connection to the secondary circuits of a power supply t
connection to commercial ac power

s (e

e Green wire ground terminals

Exposed surfaces of handsets, earphones, headsets or their associate
armor directly connected to equipment housings)

lusive of cord

COMBINATIONS | POINTS MAXIMUM VOLTAGE
(Volts rms)
A from (1) to (2), (4), (5) & (6a) 1500
B from (1) to (3), (6)(b) & (7) 1000
C from (2) to (3), (4), (5), (6),(7) & (8) 1500
D from (3) to (6) & (8) 1000
E from (4) to (6) & (8) 1000
F from (5) to (6) & (8) 1000
E from (3; (9) 2500

TABLE 3

OMBINATIONS OF ELECTRICAL CONNECTIONS FOR
DIELECTRIC BREAKDOWN EVALUATIONS

Breakdown is defined as the voltage at which the peak current is 50% or more greater than the
peak current which flowed at a voltage 10 percent less in magnitude. However, for applied 60
Hz voltages, the breakdown voltage shall be considered to have been exceeded if the peak
current exceeds 10 milliamperes. Where terminals have an intentional conducting path to
ground or each other, the criteria apply without the terminals connected to that path.
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7.2.4 Telephone Network Continuity (Normal)

DC loop current interruptions and the establishment of momentary transmission path continuity
may occur under normal conditions during the course of a call, as demonstrated below.

7.2.4.1 Call Setup

DC loop current interruptions may occur during call setup regardless of whether the equipment is
at the originating or terminating end of the call. These interruptions usually ggecur within 750
milliseconds (switching interval) after the terminating end of the connection off-hook
(answer).

Note: They are usually no longer than 350 millisecon

7.2.4.2 Network Reswitching

than 350 milliseconds. Under abnormal traffi(‘onditio itch interruption from a digital
office can exceed 350 milliseconds.

7.3 Safety and Protection

in?) area or the entire area, whichever is smaller, of
exposed surface i nded metal surfaces) flowing through a 1.5 KQ
d shall be less than 0.3 milliamperes peak.

exposed surface (exclusive of grounded metal surfaces) of 1 cm? (0.155 in®) each shall be
less tham0.15 milliamperes peak.

For the purpose/of determining compliance with these criteria, a conducting surface or metal part
shall be considered grounded only if it is securely grounded, e.g., to green wire ground, or to
external ground connection (in compliance with NIP-74162). If it is not securely grounded, such
a conducting surface shall be considered ungrounded.

7.3.2 Mechanical Safety

These criteria are included to help ensure that equipment is constructed such that it is not
hazardous to users, installers or repair persons.
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7.3.2.1 Construction

The equipment shall not have any sharp edges, etc. that could be hazardous to the user, installer
or repair-person. Assemblies, welds, screws, rivets, etc. shall be secure.

7.3.2.2 Surface Temperature

The temperature of conductive exposed surfaces, including metal covered with thin coatings,
shall not exceeded 130 F (54.4 C) at the highest operating ambient temperatuge of the equipment.

7.3.2.3 Audible Noise Emission

Equipment noise emission shall not subject user to sound levels greate din

at normal
atslow response. In
ressure level.

7.3.2.4 Toxic Substances

Plastics used in construction intern
used for housings exposed to elect
conditions in excess of 170 F (77 C) s
American Society of Testing Materials (
are small piece parts, such as be
electrical arcing.

ication D2863-70. Exceptions allowed
insulators, not exposed to heat sources or

7.4 Equipment Wirin

7.4.1 Common Equipme
t shall

The comm
and control.

space efficient. All connections shall be accessible for service

It is desirable
specifications

t equipment should be pre-wired and pre-programmed to the users'
order to minimize on-site installation time.

It is desirable that all interconnecting cables be connectorized at both ends.

7.4.2 Attendant Positions

The system shall accommodate a wiring distance, from equipment room to dispatch room, of up
to 150 feet. It is desirable that transmission extenders be available from the vendor in the case
that the wiring distance, from equipment room to dispatch room, is greater than 150 feet.
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Interconnections from common equipment to attendant positions shall be made with twisted
pairs.

7.5 Grounding

7.5.1 Equipment Ground

The E9-1-1 PSAP equipment vendor shall have detailed specifications for the grounding of their
equipment to safeguard personnel from electrical shock hazard, to prevent equipment damage

and service interruption, and to provide a reliable zero voltage reference for‘equipn
operation.

Each attendant positions frame/chassis ground shall be electrically isolated f
equipment to eliminate ground loops due to ground potential differences.

7.5.2 Building Ground

The overall grounding scheme for the building that contains th@PSA i t is very crucial
to the reliability of the PSAP equipment during adverse si that ¢ power surges in the
building ground system and/or the AC power sguirce. adverse situations are as

follows:

e Lightning Strikes in the vicinity of or dire the building (PSAPs with transmission
towers located close by are v i i
e Surges encountered on AC g

There are many other situations that ca

A typical measure of the quality ourfding system is its resistance to the

grounding bonds and conductor ew. The National Electric Code allows a resistance
to earth value of 25 ohm i unding system. While this is adequate to address
human safety concerns rofessionals and original equipment manufacturers

Because o N overall grounding scheme of the building containing the PSAP
equipment mended that a consulting professional electrical engineering
company in t advisement be obtained.

8. INSTALRATION, MAINTENANCE AND ADMINISTRATION

8.1 Installation and Acceptance Testing

Each element of the E9-1-1 system shall undergo a burn-in period and extensive testing before
shipment to a customer. If required, the vendor shall be prepared to provide qualified
technicians to install and test all elements of the E9-1-1 System. Vendor technicians shall also
be available to witness and facilitate acceptance test procedures performed by the customer or
customer's agent.
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8.2 Maintenance

The system shall require minimal periodic maintenance. Examples of periodic maintenance
may include:

e Filters
e Batteries
e F[ans

e Floppy Drives
e Tape Drives
e Printers

An internal maintenance program shall be provided. This program will allow,
system maintainers and provide statistics on overall system performance.

test routine. Upon detection of a defective software block, the unit g
program and restart without external intervention.

The maintenance provider shall provide a 24 hour
technical support. Maintenance proyider shall have g ied repair technicians available to
perform emergency on site PSAP rgpait. -4 .

8.3 Technical Support

8.4 System Security

Maintenance and administrative protected by means of the requirement of
appropriate passwords; this will system parameters and subscriber data are well
protected.

WARNING: asures shall be taken to guard against

nauthorized access into the PSAP equipment. The
iatenance provider along with the vendor shall develop a
urity plan for PSAP access.

8.5 Spares

Ataminimu
recommended

Fhe maintenance provider shall have accessmatntain, at-a-minbmum-to vendor
ite spares for emergency PSAP restoral.

Emergency parts turnaround shall be based on agreement between vendor and maintenance
provider.

8.6 Training

The vendor / service provider shall provide comprehensive training programs for E9-1-1 system
operators, administrators and maintenance personnel.
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The system's operation course shall provide the necessary skills for everyday system operation.
The administration course shall cover subscriber management, billing, statistics gathering, etc.
The maintenance course shall enable technicians to monitor system integrity and enable them to
troubleshoot the majority of problems to the level of board replacement.

8.7 Documentation

Supplier provided documentation shall be organized and at a minimum include the following
sections:

e Documentation Index

e Functional Description

e Installation Manual

e Maintenance Manual

e System Administration Manual
e Position Operator Manual

e Acceptance Test Procedure

8.8 Warranty )

The PSAP manufacturer's hardware shall be cover
(minimum) warranty.

or parts an or under a onetwe year

9. REGISTRATION REQ

IC Industry Canada CS-03 (Canada)

10. QUALITY AND RELIABILITY

This section describes the generic quality and reliability requirements that shall be inherent to all
PSAP equipment.
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10.1 Reliability Objectives

No single point of failure in any hardware or software component of the E9-1-1 PSAP system
shall cause more than 50 percent failure of the E9-1-1 PSAP system.

E9-1-1 PSAP components can be defined as follows:

a) Power Supplies
b) Battery Backup
c) CPUs
d) Trunk Circuit Packs/Components
e) Position or Station Circuit Packs/Components
f) System Network Circuit Packs/Components
g) System Physical Architecture and Distribution
Wiring
Back Planes
Power Buses
Data Buses
h) Fusing
i) Any electronic element or device within the E9-1-4 syste

The minimum acceptable service for an E9-1-I"PSAP
failure would be as follows:

event of a single component

e Voice communications with
b) It is desirable for the vend t leaSt 50 percent of the 9-1-1 trunks and 50

percent of the attendant positions be o ional and have the following additional

functionality:

e ANI informati

Protection switching to re nt components may be required to meet the above outage
standards. i of any E9-1-1 PSAP component is utilized, it must be
performed

pplier shall provide reliability predictions performed in accordance with the
WT-000332 (Reliability prediction procedure for electronic equipment).
Additional predictions based upon other methods or on other failure data may also be provided.
Such data however, must be accompanied by supporting information explaining how the failure
rates were extrapolated.

Reliability predictions shall include:
e Estimates of downtime per year per component of the PSAP system.
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e Computation of maintenance parameters. Because these predictions shall include all
failures, regardless of whether or not they affect service, parameters such as overall
maintenance frequency, failure rates of non-service-affecting elements, and unavailability
of maintenance or performance monitoring functions are examples of maintenance
parameters to be included. Estimates of contributions due to causes other than hardware
failures shall also be included, if known.

e Steady state failure rates and infant mortality multipliers for each element of PSAP.

Sufficient supporting documentation must be provided to allow independent yerification of the
reliability prediction results.

estimate downtime and the assumptions used to construct the model

The description shall include the assumed fault coverage (percenta
r times for any
non-alarmed failures. These times include both technician dispatch a repair times and

CPE vendors shall be able to de e involvement in a hardware and component
reliability process aimed at co
TR-NWT-001252, TR-N 8 and FR-NWT-000357. Full compliance shall be required
by January 1, 1999.

assurance program aimed at complying to the following Bellcore requirements:
TA-NWT-000179. The suppliers of the E9-1-1 PSAP equipment shall permit an analysis of their
software as compared to TA-NWT-000179. Full compliance shall be required by January 1,
1999.

Suppliers of E9-1-1 PSAP equipment shall be prepared to address the criteria in Bellcore GR-
282-CORE. The extent to which these criteria are imposed will be determined and defined
during contract negotiations. It should also be noted that software which is modular or flexible
in nature presents users/purchasers with the opportunity to have that software grow or change as
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their needs grow or change. Modularity and flexibility in this context mean that the size or
functionality required in a given application can be modified by inputting parameter changes to
the software and then down-loading the software into a larger capacity host configuration.
While this asset is not a NENA requirement, it will enhance the supplier's product applicability
within the NENA network.

10.5 Manufacturing Quality Program

CPE vendors shall be able to demonstrate their active involvement in a man uring quality
assurance program aimed at complying to the following Bellcore requirements:
TR-NWT-001252. Full compliance shall be required by January 1, 1999.

to produce a PSAP system must be adequate to ensure that technical specifica
requirements are met on an on-going basis.

The supplier shall, upon request, provide documentation that descri rocedures, controls and

standards used for manufacture; in-process testing, final insp of the product;
calibration and maintenance of tools and test sets; control materials and
products; periodic product qualification testin%nd all aspegts of the quality program.

The supplier shall, upon request, allow an on-site a i rmed with respect to the

10.6 Customer Verification of Quali

The supplier shall, upon request, i ite inSpection to verify the on going reliability
and quality. This inspection ca

. nspection results that demonstrate conformance to

data must be made available prior to the shipment of

A detailed list of the customer implementations and satisfaction levels of other service providers.
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Document Description Issue Date

Number

GR-282-CORE Software Reliability & Quality Issue 1, December 1994.
Acceptance Criteria (SRQAC)

PUB 61100 Description of the Analog Voice-Band Issue 2, June 1987

Interface Operating Company Network
Interface

TR-EOP-000063

Network Equipment-Building System
(NEBS) Generic Equipment
Requirements

Issue 4, July 1991

TR-NWT-000078

Generic Physical Design Requirements
for Telecommunications Products and
Equipment

Issue 3, December 1991

TR-OPT-000839

Supplier-Provided Training Generic
Requirements

Issue 3, December 1991

TR-TSY-000064

LSSGR, Bellcore

1990

TR-TSY-000350

E9-1-1 Public Safety Answering Point:
Interface Between a I/IAESS Switch and
Customer Premises Equipment

Issue 1, 1987

TR-EOP-000001

Lightning and 60-Hz Disturbances at the
Bell Operating Company Network
Interface

Issue 2, June 1987

TR-NWT-000179

Software Quality Program Generic
Requirements (SQPR) (A Module of
RQGR, FR-NWT-000796)

Issue 2, June 1993.

TR-NWT-000332

Reliability Prediction Procedure for
Electronic Equipment (A Module of
RQGR, FR-NWT-000796)

Issue 4, September 1992.

TR-NWT-000357

Component Reliability Assurance
Generic Requirements for
Telecommunications Equipment.

Issue 2, October 1993.

TR-NWT-001252

Quality System Generic Requirements
for Hardware.

Issue 1, December 1992.
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1-800-521-CORE
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Document Description Issue Date
Number
ANSI\ IEEE IEEE Recommended Practices on Surge
C.62.41-1991 Voltage on Low Voltage AC Power
Circuits
EIA PN-1663 Telecommunications Device for the Draft 9, June 1986
Deaf
Available from Gallaudet University
1-202-651-5257
EIA RS-478 Multi-Line Key Telephone Systems July 1981
(KTS) for Voice-band Applications
EIA RS-232-C Interface Between Data Terminal June 1981.
Equipment and Data Communication
Equipment Serial Binary Data
Interchange.
EIA RS-487 Line Circuit (Card) for 1A2 Generic September 1982.
Multi-Line Key Telephone Systems.
EIA/TIA-574 9 Position Non-Synchronous Interface September 1990.
Between Data Terminal Equipment and
Data Circuit Terminating Equipment
Employing Serial Binary Data
Interchange.
EIA/TIA-578 Asynchronous Facsimile DCE Control
Standard - Service Class 1.
FCC Docket Use of Recording Devices in 1948
Number 6787 Connection with Telephone Service.
FCC Part 68, Connection of Terminal Equipment to

the Telephone Network, of the Federal
Communications Commissions "Rules

and Regulations”
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Document Description Issue Date
Number
ITU-T V.18 Operational and Interworking September 1994
Requirements for Modems Operating in
the Text Telephone Mode
NTR-74325 NYNEX Generic Requirements for E9-  Issue 1, April 1992
1-1 PSAP Equipment
Part 1910 Occupational Safety and Health
Standards (Title 29 - Labor, Chapter
XVII - OSHA, Department of Labor)
PL 101-336 Americans with Disabilities Act (ADA)

Title 11 Concerns Public Services.

Section 35.162 Concerns Telephone
Emergency Services.

Call the ADA hotline, 1-800-514-0301
for copies of Title Il and the Title Il
Technical Assistance Manual.

—

FCC Documents are available from:

The Superintendent of Docume
Government Printing Office
Washington, DC 20402

National Electric Code
National Fire Protection Association

NEC and NFPA Docume

Batterymarch Park
Quincy, MA 02266

ilabledfrom:
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Term Definition

"A" Lead A wire used to control the Key Telephone Unit in a A2 type key

Control Telephone System. In somE9-1-1 systems it is used to identify the
position connected to the trunk.

1A2 A designation for Key Telephone Systems which utilize an "A" lead
for  control.

ACD Automatic Call Distributor.

ALI Automatic Location Identification; address and dispatch information

associated with the calling party.

ALI Database

The host computer system which stores the ALI records. Used with
AL Database Management System (DMS). See Appendix A for a
full description.

ALI Multiplexer

Part of the system which performs the function of communicating
with the ALI database. An ALI Multiplexer must work in conjunction
with the ANI controller.

Alternate PSAP

A PSAP designated to receive calls when the primary PSAP is unable
to do so.

ANI

Automatic Number Identification; telephone number associated with
the calling party.

ANI Controller

A stand-alone system which provides the ANI decoding and function
key control for EnhancE9-1-1 service.

ASCII American Standard Code for Information Interchange. This standard
defines the code for a character set to be used for information
interchange between equipment of different manufacturers and is a
standard for data communications over telephone lines. (per EIA PN-
1663).

Attendant The equipment, usually a console, from which calls requiring

Position assistance can be answered and completed by the attendant.

Baud Rate A measure of signaling speed in data communications that specifies
the number of signaling elements that can be transmitted each second.

Baudot Code A five bit coding scheme that represents text and digits. It is a
popular transmission signaling scheme with TDD instrument
manufacturers.

BOC Bell Operating Company.

CAD Computer Aided Dispatch; an optional computer based system which

aids PSAP attendants by presenting Enhanced caller identification
information and dispatch options.
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Term

Definition

Call Sequencer

A unit which monitors incoming calls at a PSAP and indicates to the
answering positions which of the incoming calls has been
unanswered the longest

Centrex A business telephone service offered by certain telephone companies
from a local Central Office. It offers business telephone subscribers
single line telephone service with central office based PBX type
features.

CO Central Office; the Telephone Company facility where subscriber
lines are joined to switching equipment for connection to other
subscribers.

CPE Customer Premises Equipment.

CPU Central Processing Unit; the part of a computer which performs the
logical, computational and decision making functions.

CRT Cathode Ray Tube; video monitor used for displaying information.

DCE Data Communications Equipment.

Decaying Directions from positive to negative, relative to the starting points,
whose transient amplitudes decay with time in a ringwave pattern.
These transients are typically caused by sources internal to the PSAP
(motor, lighting and inductive loads, etc.)

DMS Data Management System; a system of manual procedures and
computer programs used by the Telephone Company to create, store
and update the data required to provide Selective Routing and/or
Automatic Location Identification on E9-1-1 Systems.

DN Directory Number; the full complement of digits associated with a
telephone subscriber's number.

DOS Disk Operating System; the most popular computer operating system
software, it manages the resources of the computer.

DTE Data Terminal Equipment.

DTMF Dual Tone Multi-Frequency; often referred to as TOUCH-TONE™,

used between telephone sets and the CO.

E9-1-1 Control

The CO that provides the Tandem switching of E9-1-1 calls, it
controls switching of the ANI information to the PSAP and provides
Selective Routing, Speed Calling, CO Transfer and certain
maintenance functions for each PSAP.

ELD

Electro-Luminescent Display.

EMS

Emergency Medical Service; EMS, fire, hospital, poison control, etc.
response centers.
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Term Definition

HCO Hearing Carry Over is a method used in communications which
allows a person who is speech impaired to listen to the other party’s
conversation but then communicates viaa TTY or other automated
equipment to the hearing party.

IEEE Institute of Electrical and Electronics Engineers.

Impulse A high energy unidirectional voltage or current impulse resembling a

Transient “spike” which is typically caused by sources external to the PSAP
(lightning, grid switching, etc.).

KSU Key Service Unit; equipment which provides ringing, lamp voltages,
conference, etc. for multi-line key telephone sets.

KTS Key Telephone System; a multi-line telephone set, normally used in
conjunction with a KSU.

LATA Local Access and Transport Area; the geographical areas within
which a local telephone company offers telecommunications services.

LCD Liquid Crystal Display.

LED Light Emitting Diode; lamps used for display of information.
Commonly used on telephone sets to indicate line status.

Logging A logging recorder is a voice-band audio recorder which records to

Recorder and plays from a permanent storage media such as tape or disk.
Logging recorders are typically multi-channel so as to simultaneously
record from several sources. Typically a single logging recorder is
centrally located in a PSAP for the purpose of archiving each
operator's conversations. Use of such recorders and specification of
the length of time that permanent records must be kept are in some
cases mandated by state or local laws.

Login The process of identifying and authenticating oneself to a computer
or E9-1-1 attendant position system.

Loopback A type of diagnostic test in which a transmitted signal is returned to
the transmitting device and then compared to the original signal.

LSSGR LATA Switching Systems Generic Requirements.

MF Multi-Frequency; the type of signaling used on interoffice trunks.

MIS Management Information System; a program that collects, stores and
collates data into reports enabling interpretation and evaluation of
performance, trends, traffic capacities, etc.

Modem An interface device which allows data (digital signals) to be
transmitted over regular (analog) telephone lines.

NIP NYNEX Information Publication.
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Term Definition

NNX / NXX A three digit code to identify the Central Office in which N is any
digit 2 through 9 and X is any digit. They are the first three digits in
the North American Numbering Plan.

Non-blocking A switching element which is designed to never experience a blocked
call.

NPA Numbering Plan Area: an established three-digit area code for a
particular telephone calling area. It takes the form of X0/1X, where X
is any digit from 2 through 9.

NPD Numbering Plan Digit; specifies the NPA or area 4 code (value from
O to 3). If non zero, it is also the first digit displayed on the ANI
display, when provided.

NRTL Nationally Recognized Testing Laboratory; any of several testing
laboratories recognized by the US testing in accordance with industry
and municipal standards.

Oscillatory A transient comprised of various impulse transients with alternating

PBX Private Branch Exchange.

Primary PSAP

A PSAP to which 9-1-1 calls are routed directly from the Tandem
Central Office.

PSAP A PSAP (Public Safety Answering Point) is an agency or group of
agencies designated and authorized to receive and respond to
emergency calls requiring one or more public services (police, fire,
EMS or all three).

Real-Time Information that is available to the dispatcher at the exact time it is

occurring.

Recall Recorder

A recall recorder is a voice-band audio recorder which records to and
plays from a media that may not be permanent (such as tape loop,
fixed disk or RAM). Recall recorders are typically associated with
each operator position for the purpose of recording and playing back
their most recent conversations. The recall recorder function is
sometimes incorporated into other devices such as logging recorders
or telephone systems.

Redundancy Duplication of components, running in parallel.

RS-232C A set of physical standards which specify the electrical and
mechanical characteristics for the interface between a DTE and DCE.

Secondary PSAP A PSAP to which 9-1-1 calls are transferred after being screened for

service required by the primary PSAP.
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Term

Definition

Selective Routing A function of the Telephone Network commonly performed by a

special type of CO known as an E9-1-1 Tandem. Selective Routing
routes 9-1-1 calls based on originating number to the assigned
primary PSAP. This allows for fixed or selective transfers to
secondary PSAPs.

TA Technical Advisory; published by Bellcore.

Tandem CO See E9-1-1 Control Office.

TDD Telecommunication Device for the Deaf (also known to the Deaf
community as TTY). A machine or functionality capable of
information interchange between compatible units using a dial up or
private-line telephone network connections as the transmission
medium. ASCII or Baudot codes are used by these units. (per EIA
PN-1663)

TR Technical Reference; published by Bellcore.

Transfer Key

A key which is programmed to dial either a full telephone number or
a selective routing transfer code in order to speed transfer of calls.

Transient

A random disturbance of normal voltage or current on powering or
data/signal/telecommunications conductors with a very short time
duration (<8.3ms).Trunk the telephone communication path, or
channel, between central offices, or a central office to another point.
In 9-1-usage, the lines that connect the CO to the PSAP.

TTY

Teletypewriter, also known as TDD

TVSS

Transient Voltage Surge Suppression. Devices designed to protect
critical PSAP equipment from transients induced on powering and
data/signal/telecommunications conductors.

UL

Underwriters Laboratories; one of several United States nationally
recognized testing laboratories (NRTL) whose testing specifications
have been adopted as de facto industry standards.

UPS

Uninterruptible Power Supply; an auxiliary power unit for a
telephone system which provides continuous battery backup power in
the event of a commercial power failure.

VCO

Voice Carry Over. VCO is a method used in communications which
allows the person who is hearing impaired to speak directly to a non-
TTY user rather than typing on the TTY but then receive return
communications via the TTY.
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13. APPENDICES
13.1 Appendix A - Automatic Location Identification And The Data Management System

13.1.1 Introduction

This appendix describes the Automatic Location Identification (ALI) and Data Management
System (DMS) which work in conjunction with E9-1-1.

the ALI DMS retrieves the street address and other data on the subsc
to the PSAP location. The data will then be displayed.

The ALl interface is a dedicated data link interface to be negatiated a provider.

13.1.2 Current System Overview O
Typical Processing of an Emergency Call with

When a call is received at the E9-1-1 Switch Tandem
calling subscriber, the call is route
ANI trunk to the PSAP attendant.
telephone number and PSAP position nu
system.

ice from the Central Office serving the
er (SR) system of that office via an
sition at the PSAP, and the calling

er a data link to the ALI retrieval

The ALI system retrieves the street addres§ data and any other pertinent data stored from the ALI
database and sends it back jesthe RSAP where the PSAP equipment routes the information to the
proper attendant positio i i ed.

13.1.3 Awtomatic Locatio ification (ALI)

The ALI p information for 9-1-1 calls to PSAPs.
An integral atabase management system. The main functions of the database
management SyStem are maintenance of the E9-1-1 database information (MSAG) and the

processing of customer data for inclusion in the E9-1-1 database.

After the E9-1-2"database has been prepared and loaded into the system, ALI can respond to
requests for location information. The requests are made automatically on a call-by-call basis.

When a subscriber dials 9-1-1, the ANI information corresponding to that calling number is
routed to the answering PSAP. At the PSAP the ANI information is forwarded over a data link
to the ALI retrieval system. The retrieval system looks up the address associated with the ANI
number and sends it, along with the ANI, trunk, and attendant numbers, back to the appropriate
PSAP. The equipment at the PSAP then displays the information to the proper attendant. There
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shall be a button associated with each attendant position that, when operated, will cause the ALI
data to be retransmitted.

13.1.4 Data Management System (DMS)

The DMS contains and updates the database containing subscriber data, and is designed to
provide all the necessary data to operate an E9-1-1 / ALI completely.

The DMS software generates SR data for the Tandem switch and Directory ber (DN )
records. To accomplish these tasks, a Master Street Address Guide (MSAG i I

street name validation and correction is optional.

The DMS takes each input record and arranges it into a standard format. Th
file, the DN and associated ESN can be passed to the Tandem switch i
remainder of the input data record and the MSAG file data are used
The DMS software also provides the capability to assign ESNs on
assigns specific Central Office codes to one ESN or uses a ta
possible, in the city or county where the system is deployed.

For example, it
assignments, if

The DMS also provides database listings, initidPruns f
MSAG run for ESN assignments), manual update
capability to handle MSAG changes on a large sc
database regeneration and other integnal functi
operations.

er modifications (initial
tabase files, a mass change
backup facilities, statistics, SR
Exchange Carrier (LEC) switch

DMS software typically runs on a minic : stem allows multiple Database
Management Center (DMC) termi i imultaneously. For example, two or more
operators may be updating, corrg€ting fi Ing DMS tasks at the same time, provided
they are not working on the sa

Data management Sys

The DMS maintains a da e of DN data, street address data and certain other data.
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13.2 APPENDIX B - UNINTERRUPTABLE POWER SUPPLY
Uninterruptable Power Supply

An uninteruptable power supply (UPS) provides electrical power to emergency services
equipment in the event of a loss of commercial power at the PSAP. The role of the UPS is to
maintain operation of critical components of the PSAP equipment long enough for commercial
power or auxiliary generators to come on line and become stable.

Essential equipment must be connected to a UPS or be equipped with internal baitéries which are
continually charged from main power. If the device is equipped with interna
batteries must be capable of powering the equipment for a minimum of 15 m
determination of whether or not a particular piece of equipment is desi

addressed in section 6.2.

The UPS shall accept a power Input frequency of 60 hz + 3 hz,

The UPS shall provide an alarm contact or data notification sig
commercial power loss. )

P personnel of

If any of the PSAP equipment requires time to perfacm a grac utdown the UPS shall
provide an alarm contact to signal a final shutdow, ing. Both the UPS and PSAP
equipment providers shall be consulted to de i Wwn requirements.

HOW TO SIZE A UPS

1. Make a list of all equipment to b e UPS. Remember to count monitors,
ny other critical peripherals.
device and record its voltage and amperage

2. Look at the name plate
requirement. Multipl
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13.3 APPENDIX C - TVSS SELECTION CRITERIA

13.3.1 AC POWER TVSS

Application Size

For proper operation and performance as well as for safety concerns, the TVSS device shall
match the application perfectly.

Required information for AC Power Applications

e Voltage configuration

e Voltage magnitude

e Wiring configuration

e Current draw of protected equipment

e Location of protected equipment within the electrical distrib

Appropriate Technology

Only the appropriate technology for the application will p protection
desired without causing damaging effects to the PSAP's criti . While several

provide non-degrading protection while op
characteristics. Contact a specialized TVSS ¢
PSAP.

Itant to deteérmine the best approach for the

Field Reparability

Many surge suppression devices ne
service or maintenance. Gener

from their installed locations for

ed for rapid field repair including the
ability to service the device ine voltage to the protected equipment,
eliminating down time to critical systems. SS devices protecting critical load AC power
panelboards must be lagin desigmto allow for field replacement of “failed” suppression
modules.

Redundancy

regulatory baefes (UL, CUL, CSA).

Alarm Indication

For AC protection devices a dry contact and a local visual indicator shall be provided to
indicate a device failure.

13.3.2 Data/Signal/Telecommunications TVSSApplication Size

For proper operation and performance as well as for safety concerns, the TVSS device shall
match the application perfectly.
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Required information for Data/Signal/Telecommunications circuits
Signal voltage levels, operating frequencies, conductor type and method of termination.

Appropriate Technology

Only the appropriate technology for the application will provide the level of protection
desired without causing damaging effects to the PSAP's critical equipment. While several
TVSS technology approaches exist, it is desired that the PSAP install TVSS devices that
provide non-degrading protection while optimizing response time and cl ing
characteristics. Contact a specialized TVSS consultant to determine the

S

proach for the
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13.4 Appendix D - TDD/TTY Pre-Programmed Messages

13.4.1 Introduction

TDD/TTY devices shall be configured with the following set of default pre-programmed
messages: The devices shall allow the customer to modify the default pre-programmed
messages as appropriate.

13.4.2 Default Pre-Programmed Messages

Hard of Hearing population.

The underline following the "GA" represents a space. Some message i - quiry or
directive to follow what is pre-programmed, as indicated by "...."

911 WHAT IS YOUR EMERGENCY Q GA_
WHAT IS YOUR PHONE NUMBER Q GA_
WHAT IS YOUR NAME Q GA_ @

WHAT ADDRESS TO SEND HELP Q
STAY CALM HELP IS ON THE W.

STAY NEXT TO YOU
CALL BEING TRANSFE

TO A MEDICAL PLA
Note: Si

Optional/Additional Pre

Additional or different es can be tailored to fit individual PSAP needs. The key is to ask
one questign at a time and apguage as simple as possible. Examples follow:

ISHURT Q GA_

WHAT KIND OF HURT Q GA_
WHERE DOES IT HURT Q GA_
NAME OF HURT PERSON Q GA
HOW OLD IS HE OR SHE Q GA_
MAN OR WOMAN Q GA _
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IS THE HURT PERSON AWAKE Q GA_
WHAT DOES THE RUN-AWAY CAR LOOK LIKE Q GA__

Note: In this context, "run-away" is used for a "get-away" vehicle.

Other concepts may include a hit and run, or car-jacking.
WHAT KIND OF RUN-AWAY CAR Q FORD Q CHEVY Q OTHER Q GA _

WHAT COLOR IS THE RUN-AWAY CAR Q GA_

IS ANYONE INSIDE THE RUN-AWAY CAR Q GA_
DOES THIS PERSON HAVE GUN, KNIFE, OR OTHER Q GA_
IS THE WHOLE BUILDING ON FIRE Q GA_

IS THE FIRE IN ONE SMALL PLACE IN BUILDING Q GA_
ARE THERE PEOPLE STUCK INSIDE THE BUILDIN N
HOW MANY PEOPLE ARE STUCK INSIDE THE B G QGA_
DO YOU KNOW HOW THE FIRE STARTED Q
HOW TALL IS THE BUILDING Q GA_
PLEASE HOLD UNTIL POLICE €AR G
IS THERE A FIGHT Q GA_
HOW MANY PEOPLE IN FIGHT Q GA*
ARE YOU ALONE N
CAN YOU GO TO YOUR
DO YOUHAVEAD
DOES YOUR DOG
CAN YOU W. _

FAMILY O SBA WIFE WE CAN CALL FOR YOU Q GA_
WHAT IS TH HONE NUMBER PLS Q GA_

IGHBORS Q GA_
GA
ITE Q GA_

STAY ON THE PHONE...
QUEDESE AL TELEFONO (in Spanish)
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