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1 Executive Overview

1.1 Purpose and Scope of Document

This document is intended to define the Generic Feature Requirements of an Enhanced 9-1-1
Selective Routing switch. For legibility, this document describes the Selective routing switch as a
single switching element even though the NENA Functional Entity Model describes the Selective
Routing function as it fits into the E9-1-1 network as a whole. This allows the developer to create the
E9-1-1 function as a centrally located switching entity, or as distributed network elements.

It also distinguishes which features and characteristics are fundamental to
and which, through either current or anticipated advancement of the ind
additional features of the 9-1-1 network.

nanced 9-1-1 system,
semed optional or

Although traditional methods are described for many of the feat TE: fan Enhanced 9-1-1
Selective Routing switch, the method of how the selective routi [ ns that function is left to
the creator of the Selective Routing entity. Therefore, when sfdocument describes a selective
routing switch as a single switching element, it should be undekstood tha is to aid in readability and
atures, the features and requirements
ultiple physical components, and
look more like the NENA Functional Enti i itching element.

It is also understood that the manufac i ing switch could either use recognized
standards and methodology to perform th develop (and document) new methods or
interfaces between the router and ot nts needed to perform the outlined selective
routing features.

This document further define ic as being either a standard element (i.e., fundamental to
most/all selective routing s onal or enhanced characteristic (i.e., an additional
offering by one Qmn Ive routing switch. This document is forward looking, and
as such, many featul ies of the 9-1-1 network (necessary for the future) are described,

accepted version of an'$Enhanced 9-1-1 Selective Router.” Individual cases, including local policies or
regulatory constraints may,deem many of these features to be unnecessary to meet 9-1-1 public safety
needs, and as such, they may not be offered by the 9-1-1 system service provider.

This document is applicable to all types of 9-1-1 calls regardless of the caller’s originating service type
(i.e., wireless, land-line, POTS, Centrex, PBX, ISDN, VOIP, etc.). It focuses on the routing and
handling of the call based on the fundamental concept that the location of the caller is inferred through
the TN (ANI) associated with the call setup. Although there are many different methods to establish the
call, the outcome is that the calls can all be discussed in this uniform context throughout the document.
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1.2 Reason to Implement

Users, manufacturers, and system designers that implement the use of this document will be able
to communicate and provide Enhanced 9-1-1 Selective Routing services and features in a more
consistent and uniform manner across all sectors of the 9-1-1 industry. This document can
provide a common framework and terminology as to what is required and/or expected in an
Enhanced 9-1-1 selective routing switch or network. Furthermore, this document identifies the
fundamental characteristics of an Enhanced 9-1-1 network, which in most cases are the
requirements for any 9-1-1 system provider when offering services to the Public Safety
community.

1.3 Benefits
Use of this NENA document will:

e Provide a common frame of reference between all parties inva
design, manufacture, installation, discussion, orderin
system or network.

e Allow for a more seamless deployment of Enha
community and end user, including the interoper
telecommunications service provid

e Allow 9-1-1 system providers to offer custo ages to its users through a
common platform that is hardware inde ent. .

evelopment,
ced 9-1-1

to the public safety
1-1 systems, and other

1.4 Operational Impacts Summa

Due to the critical nature of the enhan ork, the installation, or provision of
Enhanced 9-1-1 services requir gement and maintenance capabilities of all parties
involved. Developers, implementers, and us like must be capable of managing and using the
E9-1-1 network in a respopsi iate manner.

1.5 Document Termin

The terms "'s "required” are used throughout this document to indicate required
parameters and to d those parameters that are recommendations.

This document is isSued to define the Generic Feature Requirements of an Enhanced 9-1-1
Selective Routing switch. It will allow switch manufacturers to ensure their products provide the
features and functions needed to support E9-1-1 as the technology changes.

1.7 Reason for Reissue

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

1.8 Date Compliance

All systems that are associated with the 9-1-1 process shall be designed and engineered to ensure
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that no detrimental, or other noticeable impact of any kind, will occur as a result of a date/time

Page 9 of 31 change up to 30 years subsequent to the manufacture of the system. This shall
include embedded application, computer based or any other type application.

To ensure true compliance the manufacturer shall upon request provide verifiable test results to
an industry acceptable test plan such as Telcordia GR-2945 or equivalent.

1.9 Anticipated Timeline

This section is not applicable to this document.

1.10 Costs Factors

Although cost factors are generally excluded from consideration in the E9 standards
development process, they need to be considered in the product deve ocess. Each
requirement or factor within this document has inherent development ated with it.

Furthermore, the development, installation, operation, and us -1 system is
subject to standard business factors and selection of vendors ~"However, due to
the critical nature of an Enhanced 9-1-1 network, speci s d alsg)be given to reliability,
testing, and quality control factors. Items listed in this d s degirable features are

possible options or additions that are not cofisider Ive routing element. The
development or deployment of these features ¢ to the use of that selective routing
platform, but should not be considered as a man

1.11 Cost Recovery Considerati

Cost recovery when providing serV|c
business practices, but is also su
and cost recovery. Enhanced 9-
public safety are also subject to any legal and/or regulatory considerations not found in the free
enterprise system. For ex veloper of an Enhanced 9-1-1 switch may deploy

ic Safety sector generally follows standard
erations relative to governmental funding

ommission (PUC) conditions. Furthermore, the payer for the
, a state, local, county, or other governmental entity,
surcharges, or other special user or general funding sources.

system could eithe
recovering costs

Knowledge and undekstanding of the unique nature of the 9-1-1 industry is imperative to assure
that the service is funded and provided fairly and at a rate that appropriately compensates the
developer and provider for their costs, and risks associated with the development and provision
of this potentially life saving service.

1.12 Acronyms/Abbreviations

The following acronym list is not all exclusive of those in this document. See NENA 01-002 -
NENA Master Glossary of 9-1-1 Terminology located on the NENA web site for a complete
listing of terms used in NENA documents.

Discussion of the E9-1-1 network entails the use of terms and jargon specific to the 9-1-1
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industry. In many instances there are several phrases or terms that can refer to the same item or
part of the network.

In the context of this document the terms “Router” or “Selective Router” will be used even
though several alternative terms such as: E9-1-1 tandem, Control Office, E9-1-1 Hub, and/or
Functional Entity (FE), are often used in the industry to represent the same thing. The terms
“caller’s TN.,” “callback number,” or ”ANI” will be used in this document to represent the
number(s) that are delivered by the 9-1-1 network to the Router or to the PSAP. This is done
even though other terms (i.e., pANI, ESRD, ESRK, CESID, ELIN, CPN, Charge Number, and
CSN) are often used interchangeably with the term ANI.

The following Acronyms are used in this docume

CPCat Calling Party Category — A field used in SS7 signa (hat,describes a
parameter in the call setup. Sometimes used to o etween CAS and
NCAS wireless calls.

oLl Originating Line Identification. A field S7 signaling that describes a
parameter in the call setup. Someti ) ifferentiate between CAS and

NCAS wireless calls. ’

PUC Public utility Commissio or other regulatory agency involved
with setting rules, standards r other conditions that protect users
of a regulat ilit

2 Technical Description

2.1 E9-1-1 Selective R Fea

The following featuresare commonly associated with E9-1-1 Selective Routing
switches. Th it ussion of each feature is intended to identify the most common
use and options ated i feature, as well as any programming considerations that

bona-fide E9-1-1 pulilic safety agency. Anonymous calls to the 9-1-1 agency, or calls transferred
outside of the E9-1-1 Retwork are not entitled to, or assumed to retain the same service levels
associated with an E9-1-1 call.

2.2 Routing Features

Routing features are the group of functions that the router uses to determine the correct
destination of the 9-1-1 call under normal and/or abnormal conditions. These include selective
routing, default routing, overflow routing, and non-selective routing. An E9-1-1 selective routing
switch shall be able to perform all of the following four routing features.
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2.2.1 Selective Routing

Selective routing is a fundamental feature of an E9-1-1 network. Selective Routing is the ability
of the network to select the appropriate destination PSAP for a 9-1-1 call based on the location
associated with the caller’s ANL. It allows the 9-1-1 network to deliver calls to a PSAP based on
service areas of the public safety agency instead of being based on the exchange or rate center
coverage of a particular telecommunications carrier’s switching equipment.

Selective routing is a switch based service that is used to route the e
to a PSAP using routing information obtained from the selective rout
information element used to identify the destination PSAP is the ESN (E
Number) associated with the public safety agencies providing service
Selective routers use the ESN internally according to specific call prace
deliver the call to the appropriate PSAP as further defined belo

2.2.2 Default Routing

pergency service (9-1-1) call
data base (SRDB). The
ergency Service

ler’s location.

ules to select and

Default routing is a standard E9-1-1 service that is used n emérgency (9-1-1) call to a
pre-designated PSAP when selective routing is not availale. included as part of the
9-1-1 network to provide callers with an ao&' rviv y due to the critical nature

of the service. Several conditions can occur th default routing of a call.

default ESNs for use if a caller’s TN record is not
). The ESN used to route the call is often

Enhanced 9-1-1 networks are e
found in the Selective Routing

within the SR
based on the ca
SRDB.

2.2.2.2 Default Routing on Network Trouble (Internal to the Selective Router)

Selective Routing switeh programs are often distributed across many switch components.

Default routing conditions are generally outlined in the programs used to handle emergency (9-1-
1) calls in the cases where one component is isolated from, or does not receive the appropriate
response back from another component. Under these conditions, the selective router is
programmed to deliver the 9-1-1 call to a pre-designated location based on the capabilities
available to the working switch component(s). In some cases, default routing may not deliver a
call to an appropriate PSAP, or to a PSAP with all E9-1-1 capabilities.

may be programmed to deliver a default ESN to the router
r NXX-X when a current TN record is not found within the
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2.2.2.3 Default Routing on No ANI Delivered

E9-1-1 selective routing switches should also have a pre-designated default for each incoming
trunk group or line group. This is used to route the call in conditions where the originating
caller’s telephone number fails to be delivered to the selective router or is unknown for some
other reason.

For example, in some types of switches, multi-party lines or other classes of service do not have
a unique calling telephone number, and in those cases the switch is programmed to establish the
9-1-1 call without delivering the ANI to the selective router. In other cases, default routing can
occur if a trouble condition at the end office causes it to fail to transmifya caller’s TN toward the
router, or if the caller’s ANI is lost or garbled in transmission from the ¢ad,office to the router.
The router will indicate that it does not have the caller’s ANI by delivg ¢ appropriate
ESCO value to the PSAP.

In cases where not all of the caller’s ANI is delivered to the ro ; gWill occur

according to timing rules set based on the type of incoming hese timing
conditions can lead to a longer (than normal) call setup time ler because the router is
programmed to expect the call setup within a certain int
fails to deliver a proper digit setup within t
call whether or not some of the digit setup 1S°com ill indicate this situation by
delivering the appropriate ESCO value to the

2.2.3 Overflow Routing

Overflow routing is also sometimes te” routing. Overflow routing is the
delivery of the call to a location pre-de overflow or alternative to the primary
location under one of many net failure conditions. E911 overflow routing
generally is to a predesignated ases where the primary PSAP is unable to
receive calls due to a traff nditionjnetwork failure, or any combination of those events
2.2.4 Non Sel

Although tru 9-1-1 service, selective routing may not actually be required in
some Enhanced his might be the case in conditions where a Public Safety

pvered by a Telecommunications Carrier’s switch or service area,
electlve Transfer is not required.

agency serves the e
and where the use

2.3 Choice of Routing Key Sources

An E9-1-1 network receives information relative to call routing from many sources and/or in
many formats. Algorithms in the router are used to select which bit of call information is used for
routing and/or ALI delivery purposes.

2.3.1 Routing on Charge Number in CAMA trunks

The standard selective router shall use the number delivered as ANI in a CAMA type call setup
for the routing and ANI delivery purposes.
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2.3.2 Routing on Either the Charge (Bill #) or Calling Party Number Field on a per Trunk
Group or per Router Basis in SS7 Trunks

The use of SS7 signaling is becoming the norm in the telephone network, and is being used
within the 9-1-1 network as well. It is desirable that all selective routing switches be provisioned
on a going forward basis to utilize SS7 signaling so that the PSAPs and public can benefit from
the use of SS7 technology.

The standard function of a router is to use the Charge Number Parameter or the Calling Party
Number Parameter for 9-1-1 routing and ANI delivery purposes. Cegtain types of wireless calls
use other parameters for routing purposes as outlined below.

There are conditions where the 9-1-1 service provider may select to ro 2 call on the Calling
Party Number field in an SS7 setup message or on the Charge Numbyg ituations where
they are both populated with a different number, the 9-1-1 system se
determine which field (Charge vs. CPN) to use for routing pugjpese 3
choose on a router or trunk group by trunk group basis whick oice for routing
and ANI delivery purposes.

A standard selective router (capable of utilizing SS7 Sig
to use either the Charge (billing) Number offthe Caili
for routing and ANI delivery purposes. In inst
(not populated), un-usable, or populated with ot
shall use the other field for routi d i

(CPN) as the first choice
irst choice of these fields is blank
data, the selective routing entity

In cases where inter-tandem transfer
follow the use of NENA 03-003 fi

ing is performed, the routers shall
transfers and inter-tandem hand-offs.

The standard selective rou NI (ESRD or ESRK) as defined in J-STD-36 for
wireless routing purpos e populated in either a Charge Number Parameter,

the wireless ca i mous with the use of ANI for a Wireline call. ANI, used
through the rema F
Refer to NENA T
Connectivity.

2.4 Choice of PSAP Routing Destinations

One of the functions of a Selective Routing switch is to perform routing, and deliver calls to
various types of destinations. In doing so, the Selective Routing Switch, performs the routing
toward a PSAP according to one or more of internal procedures as outlined below.

05-501 SS7 Connectivity Guidelines for MSC to Selective Router

2.4.1 Ability to Use Non-Dialable Number (or Location) as Routing Telephone Numbers

It is desirable that the router have the ability to program routes to a PSAP that may be excluded
from being reached by an anonymous call through the public switched network. This could be

January 2004 [Lone Nation EESELN one Numbe Page 17 of 35



Generic Requirements for an Enhanced 9-1-1 Selective Routing Switch
NENA-03-005 January 2004 (Original Issue)
Archived 8/29/2014

through the use of non-dialable routing telephone numbers (i.e., 9-1-1 as an NXX) or other type
of routes, or through a switch that does not have access to the public for incoming traffic. This is
used if the PSAP or 9-1-1 system service provider determines that callers should not be able to
directly reach a PSAP through the public switched network.

However, PSAPs must still be able to transfer within the router to another PSAP regardless of
whether or not the public network can reach the PSAP directly.

2.4.2 Ability to Use Dialable Number as Routing Telephone Numbers

The router should have the ability to program routes to a PSAP that
anonymous call through the public switched network. This could be tf
routing telephone numbers (i.e., a publicly switched NXX) or other type,0
switch that does provide access to the public for incoming traffic. T
1-1 system service provider determines that callers (or test personnel
reach a PSAP through the public switched network (for testin ‘ inistrative purposes).

be reached by an
gh the use of dialable
oute, through a

2.5 Transfer and Call Conference Capabilities

The router shall support Call Conferencing and Transfe e capabilities are
municator to initiate a
multi-way conference between the caller a se P, and/or transfer the caller to the

secondary agency during the 9-1-1 call.

er by establishing a three way (or multi-

d the added on PSAP(Ss). If the

1, this is a call “conference.” If the

ishment of a conference, then this is called

A PSAP performs a call “confer
way) conference between the calle
telecommunicator remains on the cal
telecommunicator drops out of t
a call “transfer.”

Each PSAP originating th ce/transfer will maintain control of the conference that they
originate, and can canc con rop out of the conference at any time.

The PSAP te 1 i an originate call conferences and transfers through functions
known as Fixe anua e or Inter-Tandem transfers. Although the following

paragraphs des onferencing as initiated with DTMF tones and telephony
dialing plans, altérnative pds may be utilized by the selective router as long as the router

A selective router shalbbe able to support Fixed, Manual and Selective transfer functions, as well
as transfers to Announcements and deliver ANI on transferred calls. A selective router shall be
able to support Inter-tandem Transfers when it is equipped to utilize SS7 signaling.

2.5.1 Fixed Transfer

Fixed transfer is a router based service which allows an established 9-1-1 call to be transferred to
a specific location from the primary PSAP regardless of the caller’s location. The PSAP selects
the secondary PSAP or secondary agency (e.g., Poison Control Hotline) from a list of possible
destinations, and initiates the transfer by either pressing a pre-programmed key, or manually
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invoking the signaling sequence to initiate the transfer.

Fixed transfer codes typically utilize a “speed call” list function in the format of *xy, where x i
any digit 2 through 4, and y is any digit 0 through 9. Some E9-1-1 systems use speed call lists
where the range of pre-programmed ranges is larger than standard range of: *20 through *49,
(i.e., *20 through *99).

2.5.2 Manual Transfer

Manual transfer is a router based service which allows a PSAP attendant to manually dial a
destination telephone number of a secondary PSAP or secondary agefiey (e.g., Poison Control
Hotline) under standard dialing plan rules. The PSAP dials the telephongsumber of the
secondary location as a speed call combination, 7 digit, 10 digitor 1 + )
International calls, toll free, and operator-assisted calls can also be ge
for these calls will be controlled by the 9-1-1 system service provide

2.5.3 Selective Transfer

Selective transfer is a router based service that allows the P nference with, or transfer a
caller to a Secondary PSAP or secondary agency (e.g., line) and deliver the
ANI of the caller to the transfer location. Selective transf initiated by selecting a
key associated with a particular type of emergenc i ired (e.g. fire department).

x is the digit “1”, and y is any di

al values include digits where y is any
digit from 0O through 9, where the i

ary PSAP associated with the call

2.5.4 Inter-Tandem Handoff

This is the transfer or selecti
second router performs

Selective Router to another in such a way as the
he incoming call. Typically, the handoff makes the
originating switch delivering the call in a way that
the E9-1-1 routi i ove will be performed. Note that in certain conditions, this may
uting rules in the first selective router without the call being

This is a transfer where a 9-1-1 call is transferred between PSAPs on different selective routing
switches but where the destination PSAP is chosen by the first router or PSAP. The transfer is
initiated just as any other transfer above, but the difference is that transfer is performed under
special network conditions that include the pre-selection of the Secondary PSAP, and the
delivery of the caller information (i.e., caller ANI). Note that in certain conditions, this may be
initiated by E9-1-1 Selective Routing rules in the first selective router without the call being
answered by a live PSAP.

This transfer is governed by rules outlined in the NENA Inter-networking Recommendation: 03-
003. Without the Inter-Tandem Transfer capability, a normal inter-tandem transfer would deliver
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the call to the secondary PSAP as an anonymous call (ANI delivered = 911-0000) without the
transfer of the caller’s ANI. Special programming by the 9-1-1 service provider will be provided
to cause the call on the second router to route directly to a secondary PSAP under inter-tandem
transfer rules.

2.5.6 Routing and/or Transfer to Announcements

A selective router shall have the ability to provide routing to an announcement channel, either
based on primary routing, or through the transfer to the announcement originated by the PSAP.

lasses of lines such as

a live 9-1-1 system. In

pecifically designed
e. PSAPs might

Jusing the 9-1-

an dialing

In certain specific cases (i.e., out of an E9-1-1 Service Area, or Speci
“Inmate” service) callers may be routed to an announcement instead o
other instances a PSAP may choose to transfer a caller to an announcemer
to give the caller special information about a current event, or major
also decide to transfer the caller to an announcement indicating that t
1 system and that their request for service should be handled
9-1-1.

2.5.7 ANI Delivered on Call Transfers

A router shall be programmed so that call
E9-1-1 PSAPs) include the ANI of the call
station number of the PSAP initiating the call fer.

The delivery of caller ANIto as Po all transfer (fixed, manual, or selective,
etc.) is dependant on the ability of genewato receive the ANI.

ergency calls to other
on location rather than the ANI or

ANI may not be delivered if the s not capable of displaying it, or in cases
where the call routes through a nent (1.e., off router or through the public
switched network) not equippe

A router shal ers through the public switched network with
information that allow i xchange carrier or long distance service provider to bill the call
to the PSAP or g the her than to the original caller. This means that the selective

router needs to p e b information about the PSAP in call setup procedures when the call

A fundamental concept within the 9-1-1 network is to provision many levels of network
overflow and backup redundancy. These features may be mandated (or prohibited) as part of
a state or regulatory environment, or may be chosen from a pool of available options based
on the 9-1-1 service provider’s network. The E9-1-1 network shall be equipped with proper
safeguards to eliminate continuous looping between two overflow locations.

2.6.1 Call Forward on all Circuits Busy Condition
The selective router shall provide the option of Call Forward on an all circuits busy
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condition. This is the routing of a call to a pre-designated alternate or overflow location based
on a traffic busy condition of the intended PSAP. It can be invoked on both primary routed
calls, and/or transfers to a secondary PSAP.

2.6.2 Call Forward on Don’t Answer

It is desirable that the selective router have an option of Call Forward on Don’t Answer. In
some cases, a 9-1-1 call can be set up to route advance to a backup or secondary PSAP if the
call has not received an answer condition from the primary PSAP based on a pre-determined
time interval or number of ring cycles. This is often used with types@f PSAPs that are line
based (instead of trunk based).

2.6.3 Call forward on Night Service

Enhanced 9-1-1 networks generally provide an option so that if the P ines that
they are unable to continue to take calls at their primary locatio

the function of indicating to the router that the PSAP has dec n for a period of
time, and in effect, it indicates to the router to treat the uits busy condition
and “re-route” all calls for that PSAP. Calls are overflow
overflow or alternate route of the Primary P
instructions.

Often PSAPs will wire this circui i i that automatic activation of
the circuit occurs if the PSAP bec i
facility cut, or CPE malfunction. Th tion“(night service) allows for regular or

planned outages (upgrades, etc.) out needing to contact the 9-1-1 service

This circuit is generally ¢
that is part of the router:
local practice

een the router and the PSAP is determined by
on an open condition, a closed condition, or loss

of circuit voicep
Page 17 of 31 \w veen‘the router and the PSAP. A selective router shall have a
provision for a PSAR(C

Enhanced 9-1-1 netwarks are limited resources used to provide for public safety and welfare.
As such, several features have been developed that are used to assist the PSAP in either
releasing the limited PSAP resources for other callers, or maintaining the caller connection to
get more information necessary for the management of the call.

2.7.1 Forced Disconnect

Forced disconnect is the term applied to the ability of a PSAP to forcibly release a 9-1-1
circuit from use by a caller so that it is made available to other callers. The PSAP generally
performs this function by disconnecting from the caller for a minimum period of time. This
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on hook condition toward the router signifies that the PSAP wants to drop the caller.

An E9-1-1 Selective Routing switch shall recognize a PSAP disconnect request and idle the
PSAP trunk after the minimum required on-hook interval. When this occurs, the router shall
also begin the disconnect process of the incoming trunk to the router by going on hook
toward the originating switch as well. This function forcibly releases the limited network
resources for use by other callers.

2.7.2 Called Party Hold

Called Party Hold is a function that has been provided in Basic 9-1-
control of the disconnect process of the caller’s phone line to the PSAP
Special programming is required on the 9-1-1 trunks in the router, and

etworks. It gives
at received the call.

originating telephone equipment or End Office to prevent a disconne om the
originating caller’s telephone line from being acknowledged and app & [

telephone system. The Called Party Hold function of the 9-1- ) ) prevent the
caller from hanging up, receiving dial tone, and generating a ' 3 er user.

Called party hold typically has not been provisioned in
standards have been developed for the Operator Service

owever, new
g methods.

Called party hold must not become active L’| a answered by a PSAP.
ted emergency call, or if an
emergency call is routed to a condition other than<ali r a PSAP not answering in a

timely manner. An E9-1-1 selec ide this service as it becomes

2.7.3 Caller Ringback

Caller Ringback is a featu
a companion feature to
attendant to p

ic 9-1-1 systems. It generally was provisioned as
ingback was a function that allowed a PSAP
at was interpreted by the end office to provide

alert the user that a
hook (hung up on the

hone is off hook. However, if the caller had placed the phone back on

Page 18 of 31 PSAP), then the end office was programmed to provide a power ringing cycle
(normal ringing current) to the caller’s line. This would alert the caller as if they were
receiving an incoming call, and they would answer as if the PSAP called them. This option
should be provisioned in accordance with Called Party Hold in E9-1-1 networks as standards
are documented.

In conditions where “caller ringback” is provisioned, the router shall recognize that request
from the PSAP, and either perform the function directly when it can, or pass that request back
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toward an originating switching element.
2.7.4 Ringback Tone Generated From the PSAP, Router, or Originating End Office

In most cases, a PSAP will generate the audible ringback tone that is delivered to the caller to
alert them that the call is completed to the PSAP, and that the attendant is receiving the call.
Under these circumstances, the router shall allow the CPE generated audible ring-back tone
to be transmitted through the router back to the caller.

It is desirable to have the option for the ringback tone to be generated by the router for line
type PSAPs, ISDN type PSAPs, or other PSAPs that are unable to pass,a ringback tone from
the PSAP, through the router, to the caller. It would also be desirable to'provide this option if
the 9-1-1 service provider believes that the application of ring back topne n the router (or
originating end office) instead of the PSAP can be a benefit, through
perceived) decrease in call setup time, or reducing the number of aba

2.8 PSAP Call Delivery Requirements

Each selective router shall establish a call to the PSAP with
path shall also be able to accommodate TTY (TDD) typ

In addition, the router shall also deliver ANfinfor,
to allow the other E9-1-1 features to be utilize s, the caller’s ANI (or
callback number) is delivered to the PSAP, whi at information to access the
E9-1-1 ALI data base informatiofi'associ i s location.

y voice path. This voice

or caller to the PSAP

The following items describe the de
2.8.1 Delivery of ANI on Aban

ber. In this case, if the 9-1-1 service provider
to the selective router then the selective router
would be pra to the PSAP regardless of the on/off hook status of
the caller’s li . It is desirable to have the selective router to have an
option to delive C (if it receives it) on abandoned calls as determined based

Note that if the router is programmed to deliver ANI on an abandoned call to the PSAP, then
it may complete the ANI spill and return to an ON HOOK condition. The PSAP CPE would
be required to manage the call and display the caller information even though the call is not
active.

2.8.2 Delivery of ANI on 9-1-1 calls with Caller-1D Blocking Requests

The Enhanced 9-1-1 network shall be equipped to deliver the ANI of a caller to a PSAP
regardless of whether or not the caller requested the blocking (i.e. “privacy”) of their calling
number upon initiation of the emergency call. This allows calls to the 9-1-1 system to
properly respond to emergencies from callers who have station equipment that automatically
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initiates caller-1D blocking on all calls, or on a per call basis. It also allows agencies to
properly respond to lines where the telecommunications service provider has class marked
special lines as “private” for all calls (such as lines from a battered women’s shelter, or
special law enforcement lines used for investigative purposes).

The enhanced 9-1-1 router and network shall allow delivery of a caller’s ANI to a PSAP
regardless of a caller-1D blocking request (i.e., regardless of the privacy indication in the
Calling Party Number Field of an SS7 IAM setup message).

caller’s TN should NOT be delivered to the additional location. Note ghat thishmay not be
possible in cases where the call originates over CAMA trunks, since Feq Privacy are
not delivered to the E9-1-1 network when a call uses CAMA tr

2.8.3 Standard Caller ANI

The standard ANI delivery of a router to a “CAMA-lik
Planning Digit (NPD) and the last 7 digits l%the caller’s TN. cordia TR-TSY-
000350 for more details. The NPD is an a i i f the caller’s NPA (area code)
and is generally limited to values between 0 an@d'8. of 4 through 7 generally
signify a repeat the NPD values 0,to 3, but also i call requires special

i es described by the term “Flash,”

which refers to situations where the
indication to flash the display of't ¢ ANI display to alert the
telecommunicator that special

e NENA Enhanced MF signaling scheme
f alerting the PSAP is provided by changing the

When the selective router
(as defined in NENA 03

This is general i making a change to the value of the NPD or Il digits, but
er mutually accepted means. The typical reasons to indicate
all include:

aller’s ESN is specifically marked for special consideration
2) The call default routed for some reason.
3) The call overflow (alternate) routed from the primary PSAP.

4) The routing information was not received from the data base in a timely
manner.

2.8.4 Enhanced MF Signaling (i.e.10/20 digit ANI)
This is a more current version of signaling between the router and the PSAP. It is described
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in NENA Recommendation 03-002, as well as Telcordia GR-2953-CORE. This provides an
updated ANI delivery mechanism from the router to the PSAP to deliver the full 10 digit TN.
This allows the router to deliver more than four NPAs worth of callers on the same PSAP
trunk group.

In addition, the Enhanced MF specification has the added benefit of providing a total of two
10 digit numbers to the PSAP, which can be used in various methods of delivery of wireless
callers to a PSAP.

This also includes a digit representing the “special” status of the call
router shall also indicate the “special” status of a call on an E-MF tru
and conditions it would do so on a CAMA-Like PSAP trunk.

2.8.5 10 digit only ANI without Info Digits

described above. The
or the same reasons

substituted in the CAMA type call setup with a 3 digit NPA i ! onal call
setup method. This method does not allow for the “special”
transmitted to the PSAP.

2.8.6 Emergency Services Central Office‘SC Indi

The ESCO is an identifier associated with an i
assist in trouble resolution. In calls that fail to ro rope to incomplete or
unrecognizable caller ANI information, ers the ESCO associated with the
incoming trunk group (or line grou CO code is currently a 3 digit
value “xxx” in the format of an ANI se as 911-0xxx. However, it is desirable
that future E9-1-1 systems or se iver this as a four digit value (i.e., 911-

mi line group at the router to

An E9-1-1 selective rou all liver a call setup to a PSAP with an appropriate
ESCO value.

2.8.7 Anony
A call directly n the router that rings out to a PSAP is termed to be an
“Anonymous ords, the call was directed to the PSAP by dialing some other

oits “9-1-1.” In cases where this occurs, the router indicates this
condition to the PSAP\by delivering the ANI of: 911-0000. The NPD of 0 is delivered
according to the CAMA-L.ike signaling standards. The NPA of 000 (or a more appropriate
NPA for the router or caller’s area) is delivered according to E-MF standards.

code other than the

An E9-1-1 selective router shall be able to deliver an anonymous call to a PSAP with the
appropriate 911-0000 value.

2.8.8 Delivery of the Caller’s ALI to the PSAP

The delivery of the caller’s ALI is normally external to the router.
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2.9 Call Management and Sequencing Characteristics

The delivery and distribution of calls to the PSAP falls under call management and
sequencing characteristics. These are the methods used to distribute the calls in a formalized
manner.

2.9.1 ACD Functionality

An optional feature of a selective router can be the ability to perform an Automatic Call
Distribution (ACD) function across the PSAP call takers. In most PSAPs, the even
distribution of calls across call takers under the control of the router is necessary.

However, many major metropolitan areas, or very large PSAPs find tha ACD function
delivers 9-1-1 calls both quicker, and/or without multiple call takers he same
calls. For these reasons, the caller is provided a better or quicker respon hout the
ACD.

It is desirable for Routers supporting ACD to also include th
generation, and other overhead functions normally asso
system.

2.9.2 Circle Hunting, FIFO, and other tr&k se
A router generally will have standard call seque

tnctions, report
n AGD type of switching

-1-1 circuits, or preferencing 9-1-1
calls to a small number of circuits, Whi iver alls to other circuits if traffic busy

The actual choice of call delive ne of the 9-1-1 system service provider and the
customer to decide, but it is de ive routing switch to be able to provision
one of many call sequenci isticSilon a PSAP trunk group basis.

2.9.3 Consul

In rare instanc wish to conference or transfer a caller to a secondary PSAP,
but to do so onlypafter-alérii econdary PSAP to special considerations about the call or

allowed under certain regulatory environments. If this is an
allowable option for the caller’s area, a desirable option would be to allow the PSAP
attendant to performithe three-way conference without automatically invoking the automatic
bridging feature associated with a 9-1-1 call conference and transfer.

2.9.4 Automatic Bridging Feature

A feature has been developed in most routers to automatically bridge the caller back into the
conversation upon a successful conference request from a PSAP. This allows the caller to be
placed on hold for the shortest duration of time necessary to perform the call conference
and/or transfer function. It also assists the call taker by reducing the complexity of their job
by eliminating the need for them to manually perform a switch-hook (i.e., flash) toward the
router to bridge the caller back onto the call once the conference has been initiated.
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A standard selective router shall be able to perform the automatic bridging of a caller back
into the conversation upon completion of a completed call transfer dialing sequence.

2.9.5 Answer Supervision

Answer supervision is the term used to provide the originating or intermediate end office that
is processing a call with an indication that a call was completed, and that billing may occur
(if applicable). Answer supervision is generally provided in the MF signaling world (of
CAMA trunks) since the far end provides the near end a solid off hook condition as part of
the 9-1-1-call setup sequence.

However, since 9-1-1 calls are generally free, there are some instances Where the near end

does not provide answer supervision to the originating end office. This.@ urs when the
call is set up using SS7 signaling instead of MF signaling. This could
such as mobile switching centers that disconnect a call after a pre-dete
without answer supervision in order to prevent billing fraud o air time.

process the call, and maintain the call inte
2.9.6 PSAP placing a caller on Hold

From time to time a PSAP may p 2 or “park” the emergency call. This
may be necessary for many reasons, sult'within the PSAP, or to conduct a call
trace, etc. A selective routing switch s keep a call active for an indefinite

An Enhanced 8 i ch has numerous type of connections to the world,
incoming, out i to the router itself. This section describes the standard

The following list af circuit types can be found in a typical E9-1-1 network. In the cases
where the call is originated to the router as a 9-1-1 call (vs. an inter-tandem transfer or
anonymous call) the router shall be able to recognize the digits of “911,” “11,” or “1” in the
called number field to signify that the call is to be treated as a 9-1-1 call. In these cases, the
router will process the call under selective routing functions and rules.

In cases where the call is originated to the router with digits other than “9-1-1,” “1-1,” or “1”,
the router shall recognize the call as an emergency (inter-tandem) or anonymous call. It
should route to the PSAP, and deliver appropriate call setup information based on the
guidelines set in NENA 03003 (Inter-Networking E9-1-1 Tandem to Tandem).
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A router shall be able to recognize and use the digits transmitted over standardized network
connections when it provides interfaces using that signaling format. For example the router
shall be able to recognize all possible MF frequencies, including the “primed” Start pulse
tones, i.e. St-Prime, St-2-prime, and St-3-prime. It shall also be able to recognize the valid
DTMF tones 0 through 9, * and #.

3.1.1 CAMA Trunks

A selective router shall be able to accept a 9-1-1 call originated over standard CAMA trunks
according to Telcordia and other CAMA signaling specifications. The CAMA trunk will
support multi-frequency signaling protocols.

This is the same protocol that may be used in cases where Private Switg
CAMA signaling to deliver private switch station information to the
signaling is documented in ANSI Standard: ANSI T1.411-1995

be the solid off hook condition, but routers may be set ithe ion/to have a direct
seizure ANI request signal be a wink instea&of the off h

3.1.2 SS7 Incoming Trunks

When a router interfaces to the PSTN utilizing
router shall be able to accept a 9-1=4 cal is ori ed over trunks utilizing SS7 ISUP

signaling as specified in Telcordia er SS7 signaling specifications are
defined in NENA Technical Informati n SS7 Guidelines for MSC to Selective
Router Connectivity: NENA-0

3.1.3 Feature Group-D (FG-

ling #7 signaling, a selective

It is desirable for a selecti e option to be able to accept a 9-1-1 call that is
originated ov. signaling as specified in J-STD-034. This would
generally be a wireless carrier needs to transmit two 10 digit numbers to
the selective r do not have SS7 signaling capabilities.

3.1.4 Local Line

A selective router shall be able to route a 9-1-1 call that is originated from a line sided
connection on the router switch, if that router also provides dial tone to other subscribers.
This includes POTS, coin, ISDN (PRI, and/or BRI), local PBX's, and/or any other class of
service that could originate a 9-1-1 call from a switch if it happens to also be shared as a
Selective Routing Switch.

3.1.5 Inter-Networking E911 Tandem to Tandem Trunks (SS7 ISUP OR CAMA)

A router shall be able to receive a call originated on another router over SS7 ISUP trunks, or
trunks using traditional CAMA signaling. For SS7 ISUP standards see NENA Document 03-
003 Inter-Networking, E9-1-1 Tandem to Tandem. If the number in the called number field
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of the inter-tandem trunk is populated with the digits “911,” “11,” or “1,” then the second
router shall interpret this as a new call, performing selective routing based on the ANI
delivered as part of the call setup sequence.

3.1.6 SIMULATED FACILITY GROUPS (SFGs)

A router shall be able to use simulated facility groups (also known as virtual facility groups)
to limit the number of simultaneous calls from various originating classes of service, such as
PBXs on the router, or other line or trunk sided connections on the router.

This allows for congestion control on the router for router originated
allow for faster call setup time for router originated lines than if an M
was required. This also could be used to limit the number of wireless 3
when combining them onto a single PSAP trunk group.

affic, and will also
pp around trunk
forwireline calls

Note that it is desirable for the router to be able to manage mor : Gor
VFG. This would allow for multiple groups to receive cong ader control of
the router.

3.1.7 Calls from Operator Services or other Network

A router should be able to receive incomin’alls ements such as a
TOPS (i.e., operator switch) or an Access Tan one of the standard call setup
signaling guidelines outlined above. Although th etwork element is irrelevant
to the source of the call, various bin rk elements can be combined to add

survivability conditions to the 9-1-
3.1.8 PSAP CAMA-Like trunk

It is desirable for a router to ha
call with signaling as if thegfi
NPD of the caller may
so the router
information

elivering the call to a CAMA-Like PSAP. The
he value of 0 as is traditional in CAMA circuits,
med to ignore the NPD being transmitted in the
ermore, the router should have an option to be able to set
ink start instead of an off hook signal signifying that it is
ready to receive

Note that if the pri
either SS7 or traditi

3.1.9 VOIP trunking, Enhanced Services and Emerging Technologies (i.e., VoIP, Satellite
Phone Service, etc.)

y (i.e., first) router is capable of delivering inter-tandem calls using
I CAMA signaling then this option is not required.

Routers shall be programmed to interface with VOIP or satellite type services at such time as
appropriate network standards are developed for use with 9-1-1 systems.

3.1.10 Blocking NON 9-1-1 calls on Dedicated Incoming 9-1-1 circuits.

It is desirable for a selective router to be able to establish rules that block the delivery, or
prevent completion of non-9-1-1 related calls or non emergency calls incorrectly delivered
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over dedicated 9-1-1 circuits. This procedure could be necessary to prevent originating
telecommunications providers (LECs, CLECs, ILECs, PBX, Wireless, Satellite, etc.) from
inadvertently or intentionally misusing 9-1-1 circuits for non-emergency traffic. In areas
where systems need to dedicate circuits exclusively to 9-1-1 service, the 9-1-1 service
provider may need to route incoming non-9-1-1 traffic to announcements, fast busy tones
etc., to prevent the misuse of a circuit from blocking true emergency calls, and/or to prevent
originating providers from finding means to deliver calls without compensating the
downstream network providers.

3.2 Outgoing Network Connections

A selective router shall also be able to provide call completion of 9-1-1 calls to several types
of circuits based on the public safety requirements. A router shall be g 0 perform
conferences and transfers between outgoing network connections reg \eir type
(i.e., a call shall be able to be transferred from one type of PSAP to a ‘
sacrificing available call information. A router need only deli i
capabilities of the outgoing route however.

3.2.1 MF (CAMA Like) PSAP Trunks

A router shall be able to deliver a 9-1-1 calfffo a P usi
Telcordia TR-TSY-000350.

ing according to

3.2.2 Enhanced MF PSAP Tru igi R1 Digit Signaling)

A router shall be able to deliver a SAPUsing the Enhanced MF signaling
standard according to NENA Recom i 02 and Telcordia GR-2953-CORE.

In wireless cases, where two 10, are delivered to the router, and it is set up to
deliver only a single 10 digit n P, then the standard number delivered to the

PSAP should be the caller i y Number (often referred to as the Callback
i i irable for a router to have an option to choose

A router shall be'able te a call to another router over SS7 ISUP trunks, or trunks
using traditional AA signaling. For SS7 ISUP standards see NENA Document 03-003
Inter-Networking, -1 Tandem to Tandem regarding cases where the called number is not
“911” “11” or “1.” If the number in the called number field of the inter-tandem trunk is be
populated with the digits “911,” “11,” or “1,” then the second router shall interpret this as a
new call, performing selective routing based on the ANI delivered as part of the call setup
sequence.

3.2.4 10 digit only PSAPs (w/no Info Digits)

In some areas, PSAPs take a call as 10 digits without information or “flash” digits. This is an
optional call setup sequence for Router to PSAP trunks.
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3.2.5 ISDN PSAPs

Delivery of 9-1-1 calls over ISDN style circuits is documented in NENA and Telcordia
specifications. If a router delivers calls to a PSAP using ISDN signaling, it should conform to
NENA and/or Telcordia specifications.

3.2.6 POTS type PSAPs

In some occasions, PSAPs can choose to be served as lines, or overflow to a line type PSAP.
A router shall be able to deliver a 9-1-1 call to the public switched network, or to a standard
telephone instrument or line.

Note that in some cases, it may be necessary to route to a local line with*Remote Call
Forwarding (RCF)” features. This could be in conditions where the c: c
inter-LATA, or where billing to a customer is required for local or to

3.2.7 Outgoing MF CAMA trunks
A router shall be able to deliver an outbound call to a MF ty group that has

the same signaling as an MF CAMA End Office to Rou oup.

3.2.8 Network Trouble Announcement o‘:all treatm

If a call experiences routing or treatment withi n not complete to a PSAP (all
circuits busy, or other network or facility proble er shall be able to deliver the

4 Non Call Related Featu

Each selective router must
management, maintena

4.1 Traffic R

A router shall
groups. Examp
optional router f
statistics such as
call was transferred,
answered, the ANI or

normal administrative functions to allow
n of the router as a switch.

sage reports, peg counts, and overflow statistics. An

e to provide call tracking. This would include reports and call
n the call was presented to the PSAP, when the PSAP answered, if the
1d if so, where the call was transferred, when the transferred call was
SCO of the call, etc.

4.2 Output Messages to Maintenance Personnel of Call Problems and Failures

A router shall be able to generate alarm messages to maintenance personnel to alert them of
potential problems, call failures, or routing troubles. The detail of these reports shall be
enough so that the 9-1-1 system service provider maintenance forces can determine the
caller’s ANI, the called number, the originating trunk group, and/or trouble that was
encountered on the call with enough information to locate and resolve the problem. This can
be in instances such as an ESN is not built in the router, or a call was received where the
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NPA was not recognized/programmed in the router for translation to an NPD (when an NPD
is delivered to a CAMA-Like PSAP).

4.3 Ability to Perform Test Queries on the E9-1-1 Routing Data Base

A router shall have enough capabilities that the 9-1-1 service provider maintenance forces
can perform test queries and monitor the links between the router and the 9-1-1 data base.

Note that it would be desirable for the router to be able to perform test queries of all numbers
regardless of the originating NPA, or the NPAs that the router handles 9-1-1 traffic for.

4.4 Selective Router Reliability and Redundancy

A router shall be designed to be sufficiently robust and reliable that a si
component failure is not able to cause the entire (or a significant porti
fail.

4.5 QOut of Service Maintenance Lists

A router shall be able to provide 9-1-1 service provider mainte a list of
circuits that are in an out of service or trouble condition also be able to
remove a circuit from service on an automatic or manua isf ters a network
trouble condition. Furthermore it is desirat.tha plete recognize a far end off
hook condition and lock that trunk out of servi ing a call setup failure to occur
on it to perform the lock out or generate the ala

network to

4.6 Alarming of Circuits and C

The router shall have the ability to re [ rm1evels and component failures to the
9-1-1 service provider maintena ective action may occur. Alarm status
levels can be categorized as mi j ical, etc., or green, yellow, red, etc.

4.7 Incoming Test trunk

It is desirable that the r that the 9-1-1 service provider can route
incoming tes stoana one, or other test circuit, such as a 102 or 105 type
test line.

4.8 Outgoing

It is desirable tha uter be able to generate test messages and measure the response
generated to a CAMA-Like PSAP (Kp-8-St) or an Enhanced MF PSAP (Kp-48-St-prime).

4.9 Trunk Line Testing Work Station

It is desirable for the router to have the capability for maintenance personnel to perform trunk
and line testing functions with far end systems or test equipment. The router should be able
to generate and measure various standard network tones, including MF, DTMF, and m\Watt
test tones. It also shall be able to send and detect on hook and off hook conditions on the
incoming and outgoing trunks, lines, and PSAP circuits. If the router uses SS7 signaling, it
shall be able to detect, generate, and use standard continuity test messages.

Note that if the router delivers calls over SS7, it shall be able to set appropriate continuity test
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percentages or tone levels as established by the 9-1-1 service provider or the originating
telecommunications service provider.
4.10 Re-Route Activation Procedures

A router shall have capabilities for maintenance personnel to remotely access it and modify,
change, and/or reroute call routing when outage, testing, or other conditions warrant a remote
change.

4.11 Security

A router shall have physical and network security necessary to prote€
malicious changes.

it from inadvertent or

4.12 PSAP ability to Select a Local/Long Distance carrier

A router shall be able to be programmed to allow each PSAP to be p
own choice of Local and/or Long distance carrier for Intra/Int
toll calls are made, the PSAP should be billed for the call ra

4.13 Ability to Trace a call in progress

A router shall have capabilities for maintenance personn

router. This trace should be able to be peri.ned i
of the circuit, and should be able to tell the maiatena
the call can be identified, traced back to its sour
or solve problems as necessary.

rough the selective
ing, or outgoing end
enough information so that

, and/or used to log the call

4.14 Power Supply during Comme

A router shall have power suppli
during periods of commercial
be installed in such a man

t will allow it to maintain operation

he power supply to the selective router shall
ary) power hits, or power fluctuations (Low
voltage, voltage spikes, he selective routing switch from performing its
function. Its manner that there is reserve power for a period as
deemed nece of the selective routing switch to initiate alternative
procedures to router with power, or to handle 9-1-1 traffic in an
alternative man

5 Data Base
The routing and administration of calls is associated with an E9-1-1 Selective Routing Data
Base.

5.1 Access to an E9-1-1 Selective Routing Data Base

A router shall have access to an E9-1-1 Selective Routing data base to receive selective
routing information. The selective routing data base may be external or internal to the router.
In either case, the router shall be able to transmit enough information to the data base so that
it can receive an appropriate ESN or other routing key to route the call.
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Although the response to a router’s data base query is traditionally an ESN, this may not be
the case in all situations. In some cases, the routing information may be a routing telephone
number of the intended PSAP, or other information element that the router would use to
select the destination for the call.

Note that it is desirable for the router to be able to perform TN to ESN (or other routing key)
queries of all numbers regardless of the originating NPA, or the NPAs that the router handles
9-1-1 traffic for.

5.2 ESN Limits

In cases where the router uses an ESN for a routing key, the router sha
enough ESNSs so that the needs of the PSAPs, and the 9-1-1 system pro A
current selective routing platforms can handle a standard value of up aum of 9,999
or 15,999 ESNs for routing purposes.

e able to handle

The factors that necessitate a higher number of ESNs on a se atform include
such factors as: changes to PSAP ESN management techniq lidatron of service
territory of more than one router across a single or pair r network survivability,
and/or selection of selective transfer values for Tandem ers.

5.3 TN to ESN query for CAS (20 digit) t%e ca

Some “external” data base systems perform a i
CAS (20 digit) type call, and create a “hybi
where this method is used to creat
be able to transmit both of the two 1 to the data base.

both numbers delivered in a
SAP ALI retrieval. In cases

6 Future Considerations
The following items should be considered for future development and consideration.

There are sta at allow the delivery of Latitude/Longitude information with
the call setup. Std 036. As the industry matures, an E9-1-1 Selective
Router shall devele dsito receive and handle this call setup method. If and when this
becomes available; 0F commonplace, it is desirable that the router be upgraded, or made to be
capable of deliveringthis information to the 9-1-1 system service provider’s data base, based
on the service offerings that they intend to offer.

6.2 VOIP and/or Satellite phones

Voice over Internet Protocol callers, satellite phone service, and or VOIP type switches will
need to handle emergency calls. If/when new call delivery and signaling methods are
developed to deliver a VOIP type call to a router, then the router shall develop an interface to
receive those calls. If the router is a VOIP type switch, it will be necessary to establish
procedures and interfaces as outlined above to interface with the originating and terminating
network connections, and internal and/or external data bases. If new interfaces to PSAPs
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might be developed to handle these calls, then the vendor needs to document those interfaces
so that other customer vendor equipment manufacturers can develop equipment to interface
with the new switch type.

It is conceivable that VOIP type E9-1-1 switches (i.e., routers or networks) and/or routers
may not have all of the network interfaces described within this document. However, if that
is the case, the new E9-1-1 platform must still be designed with capabilities to interface with
PSAPs, and provide equivalent E9-1-1 features as described above. Furthermore,
documentation of the methods used must be available to the PSAP and vendor communities
so that the interfaces can be developed to provide this service.

6.3 Other

should maintain ties within the 9-1-1 industry so that they can modif and evolve
their switch as changes are required. The manufacturer can maintai : i

the NENA web sight (www.nena9-1-1.org).

6.4 Call Setup Times
Call setup times are critical to the customer’rce'
desirable that the 9-1-1 selective routing switc p
that attempt to reduce call setup intervals.

e 9-1-1 system. Itis
with methods and procedures

7 References

. erminology: NENA-01-002.

. ementation of Enhanced MF Signaling, E9-1-1
. implementation of Inter-Networking, E9-1-1

o on for an E9-1-1 Functional Entity Model: NENA 03-004

. ation Document 05-501 SS7 guidelines for MSC to SR

Premises

e Telcordia Generic Requirements GR-2945-CORE: Date Compliance Document
(NEED ACTUAL NAME FOR THIS).

e Telcordia Generic Requirements GR-2953-CORE: Enhanced MF Signaling: E9-1-1
Tandem to PSAP interface.

e Telcordia Generic Requirements GR-2956-CORE: CCS/SS7 Generic Requirements
in support of E9-1-1 service

e ANSI national standard for telecommunications — Interface between Carriers and
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Customer Installations — Analog VVoice-grade Enhanced 9-1-1 switched access using
network-provided reverse battery signaling: ANSI T1.411-1995

e J-STD-034: ATIS Standards Committee T1 — Enhanced Emergency Services J-STD-
034.

e J-STD-036: TR-45 Enhanced Wireless 9-1-1 Phase 2, J-STD-036A
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