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Project 41 Summary:  this NENA technical Standard for VoIP connectivity /E911 services appropriately addresses many of the issues identified by public safety professionals concerned about VoIP connectivity to the PSAP. The challenge to meet the need by the PSAP for consistent and reliable location data will remain an issue into the future. The expansion of alternative access to 911 , while an attractive business case for some entrepreneurs, continues to be developed and marketed well in advance of the business responsibility to define and implement the technical solutions needed to actually deliver consistent, accurate location information to the PSAP.
Executive Overview: 

Prediction of growth 2005

Recommends the i2 architecture, with overview of functional elements, interfaces  but does not include information or specifications for the method used for determining location nor how the end point actually receives location.

This recommended standard is being provided to facilitate the development and implementation of

interoperable, standard equipment and processes to support VoIP emergency services calling

throughout North America
Operational impacts include:

Additional data provided to the PSAP. In order to differentiate VoIP emergency calling,

VoIP calls will be distinguishable and new data elements pertinent to VoIP calls will be

provided to call takers. This may impact both call taking procedures and training of call

takers.

New processes required. Call routing will be based on the caller’s location which will be

matched to routing information contained in routing databases. With this architecture, VoIP

caller addresses may not be stored in Automatic Location Identification (ALI) databases, but

must still be Master Street Address Guide (MSAG) valid. This will require comparison with

information contained in new validation databases. New processes to populate and maintain

these routing and validation databases must be developed and implemented.

Default Routing. Some calls will be placed without location information available, making

location-based routing virtually impossible. Some form of default routing for those calls will

have to be implemented. Handling of those calls will have operational implications for the

PSAPs receiving the calls.
1.11 Cost Recovery Considerations

Traditionally, much of the cost of the existing E9-1-1 Service Provider infrastructure has been

supported through the collection of fees and surcharges on wireline and wireless telephone service.

New network elements in the IP Domain will need to be paid for in some manner. Additionally, as

VoIP service replaces traditional voice services that currently support the E9-1-1 Service Provider

infrastructure, existing fee collections will decline and must be replaced.
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The following Acronyms are used in this document:

ALI DB Automatic Location Identification Database

ANI Automatic Number Identification

CRN Contingency Routing Number

DHCP Dynamic Host Configuration Protocol

ERDB ESZ Routing Data Base

ESGW Emergency Services Gateway

ESN Emergency Service Number

ESQK Emergency Services Query Key

ESRN Emergency Services Routing Number/Name

ESZ Emergency Services Zone

FQDN Fully Qualified Domain Name

HTTP Hypertext Transfer Protocol

IETF Internet Engineering Task Force

ISP Internet Service Provider

IP Internet Protocol

LIE Location Information Element

LIS Location Information Server

LIS-ID Location Information Server Identifier

LK Location Key

LO Location Object

LRO Last Routing Option

MPC Mobile Positioning Center

MSAG Master Street Address Guide

PIDF Presence Information Data Format

PIDF-LO Presence Information Data Format - Location Objects

PSAP Public Safety Answering Point

PSTN Public Switched Telephone Network

RDO Route Discovery Operator

RFC Request for Comments

RPC Remote Procedure Call

SIP Session Initiation Protocol

SMTP Simple Mail Transfer Protocol

SOAP Simple Object Access Protocol

SR Selective Router [a.k.a., E9-1-1 Tandem, or E9-1-1 Control Office]

SRDB Selective Routing Database

TDM Time Division Multiplexing

TLS Transport Layer Security

UA User Agent

UDDI Universal Description, Discovery and Integration

URI Uniform Resource Identifier

USPS United States Postal Service

UTC Universal Coordinated Time

VDB Validation Data Base

VEP VoIP End Point

VESA Valid Emergency Services Authority

VoIP Voice over IP

VPC VoIP Positioning Center

VSP VoIP Service Provider

WSDL Web Service Definition Language

 XML eXtensible Markup Language
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2 Architecture

This section provides an overview of the i2 migratory solution architecture recommended by NENA

for supporting emergency calls originated in the IP domain and terminated using the PSTN

emergency services infrastructure.

General Assumptions – verify status now?
2.1 General Assumptions

1. It is assumed that one goal of the i2 solution architecture is to make no changes that will

affect the PSAP.

2. It is assumed that one goal of the i2 solution architecture is to minimize changes in the

existing Emergency Services Provider infrastructure, although the i2 architecture does not

preclude Emergency Services Providers from providing additional services in the IP domain.

3. It is assumed that existing processes used for wireless carriers can be used to cause the

Selective Routing Databases (SRDBs) and ALI DBs to be populated with the appropriate

shell records for the Emergency Services Query Keys (ESQKs) used in this architecture.

4. The i2 solution supports the receipt of both civic and geodetic location information as input

to emergency call routing decisions. This enables the solution to route calls regardless of the

format of the location provided by the source. It is expected that the location provided by the

originating network and chosen for routing purposes by the VPC will be the location that is

provided to the PSAP. The location provided to the PSAP will be in the same form (civic or

geo) that was received.

5. The call setup signaling in the IP domain described in this document uses Session Initiation

Protocol (SIP) as specified in IETF Request For Comments (RFC) 3261[5] (plus other

supporting work in IETF), and additional requirements described or identified in this

standard. Where IP domains use other protocols (e.g., ITU-T H.323), it is assumed that they

will support emergency parameters (e.g. location) for inter-working with various interfaces

and with SIP when required.

6. A Valid Emergency Services Authority (VESA) registry will be used to provide certification

of entities that are authorized to query for and view location information for any given

emergency call instance it is requested to process.

7. The various agencies that are needed to play a role for this solution to work will step up to

their roles and responsibilities.

8. Location information may, in general, be presented by the VoIP end point by one of two methods: Civic or geo. However, civic location is required for non-wireless fixed and nomadic types of service, with geodetic location optionally sent as supplemental information in addition to the civic location for these service types. Civic location presented to the PSAP is expected to be MSAG Validated
ASSUMPTIONS:

1. Congestion encountered using internet access is not considered in the performance. No

    assumption is made that the Internet provides separate priority queues for voice calls.

2. Network connections assume WANs.

3. Network time between the VPC and ERDB can be eliminated if VPC has access to the

    information locally.

4. It is assumed that the VPC is preloaded with the information needed to determine the appropriate

    ERDB. It is also assumed that the chosen ERDB has the routing information that is being

    requested.

5. Delivery to the SR is expected to be either SS7 ISUP or traditional CAMA.

6. Aligning with PSTN requirements, the maximum wait time for call setup is 10 seconds. So once

    the CS receives the call from the IP endpoint the call should be set up within that timeframe or

   torn down. This over-rides SIP specified timers that allow up to 32 seconds.
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ASSUMPTIONS:
7. Authentication/authorization at the ERDB is assumed in the processing time.

8. ESGW assumes no special software for logic specific to handling emergency calls, i.e., an off the

    shelf gateway box can be used.

9. No authentication/authorization processing time is included in this figure. It is assumed

     agreements between the Call Server/Routing Proxy exist.

10. IP Network latency can not be quantified so an additional 1 second is added to each

      configuration.

11. Processing times shown indicate the total processing time required to process each call.

Overall timers applicable to the set up:

Call Server – 10 seconds, call set up

CS to VPC – 5 seconds, maximum wait for response from VPC

VPC to ERDB – 1.5 seconds, maximum wait for each ERDB query

VPC – 4.5 seconds, maximum overall wait time for any interactive responses between a VPC

and ERDB(s).

Average Expected Call Setup Times:

2 to 2.5 Seconds with SS7 to the SR

6 to 6.5 Seconds with CAMA to the SR

Call Setup times for the various configurations:

1. VEP->CS->VPC-> ERDB-> VPC->CS->ESGW->SS7 SR+IPL = 2200ms

2. VEP->CS->VPC-> ERDB-> VPC->CS->ESGW->CAMA SR+IPL =6050ms

3. VEP->CS-> Max Wait to VPC->(ERDB interaction) ->CS->ESGW->SS7 SR+IPL =6100ms

4. VEP->CS-> Max Wait to VPC->(ERDB interaction) ->CS->ESGW->CAMA SR+ IPL

=10000ms

5. Overall Maximum call setup time from time CS receives call – 10 seconds
2.8 Call Routing Failure Scenarios

There are a number of errors or abnormal conditions (e.g., network failures) that may occur in the

process of routing emergency calls originated by VoIP users to the appropriate E9-1-1 SR in the

Emergency Service Provider’s network. This section identifies different error scenarios that may

occur in the course of routing an emergency call to the appropriate SR in an i2 environment, and

identifies the contingency/default routing mechanisms that should be invoked at the various VoIP

elements that are impacted by the abnormal condition or event.
Element Scenario Procedure

The Call Server/Proxy has lost connectivity to the VPC (and is not

connected in primary/secondary arrangement to multiple VPCs).

The Call Server/Proxy receives an error response (with no routing information) from any of the VPCs.

The Call Server/Proxy does not receive any response from the VPC within a pre-defined period of time.

The Call Server/Proxy cannot determine which VPC to which to send the routing request. Call  Server/Proxy uses predefined default routing number or URI to route call to 24x7 call center with

which VSP has an arrangement. Call Server/Proxy signals callback number as calling number/ANI for the call.

The Call Server/Proxy has lost connectivity to the VPC, and the Call Server/Proxy is connected to

multiple VPCs in primary/secondary arrangement. Call Server/Proxy may attempt to send the routing

query to a secondary VPC, if supported by agreements between the VSP and VPC providers.

Call Server/Proxy receives ESRN (along with ESQK and LRO) from VPC, but there is no available

outgoing route associated with ESRN.

Call Server/Proxy receives failure indication from ESGW. Call Server/Proxy uses LRO as routing number for the call, and callback number as calling number/ANI for the call.
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Call Server/Proxy

Call Server/Proxy receives a default routing number from VPC. Call Server/Proxy uses default number provided by VPC or pre-defined –default routing number/URI provisioned at Call Server/Proxy as routing

number for the call, depending on precedence defined by VSP. Callback number is calling number/ANI for the call.
Continued: 

VPC receives a badly structured routing request from the Call Server/Proxy.

Routing request contains neither a Location Key nor a PIDF-LO.

VPC cannot determine which ERDB to query based on received location.

VPC receives either an error response or no response from the ERDB.

VPC receives Location Key in routing request from Call Server/Proxy but cannot determine which LIS to query for location.

VPC receives Location Key in routing request, but has lost connectivity to the desired LIS.

VPC receives an error response or no response from LIS when querying for location.

VPC sends a response message to the Call Server/Proxy that either indicates the nature of the error condition, or that provides a default routing number, depending on the arrangements made between the VPC provider and the VSP.

VPC

Lack of resources at VPC (i.e., no ESQKs available for assignment to specific emergency call. VPC returns a default ESQK along with an ESRN and LRO to the Call Server/Proxy in response to its routing request.

Trunk failure or SR failure makes routing call over primary route associated with ESRN impossible. ESGW selects a secondary route for the call, if one has been provisioned.

ESGW

No outgoing routes associated with the received ESRN are available. ESGW returns a failure indication to the Call Server/Proxy.

Selective Router Incoming signaling associated with emergency call does not contain

sufficient information to allow SR to successfully invoke selective routing process. SR routes call to pre-defined default PSAP associated with incoming trunk group from

ESGW.
3 Security

The critical nature of the E9-1-1 Emergency Services Network makes it essential to ensure that the

E9-1-1 network is properly protected. The i2 solution introduces new network elements, new

underlying transport networks and protocols to the E9-1-1 Emergency Services network. Note that a

number of protocol interfaces are outside the scope of the 9-1-1 system (V0/V1/V5/V6) and several

that are between elements that are considered to be within the 9-1-1 system (V2, V3, V4, V7). The

former are specified by other standards organizations, such as the IETF. The latter are defined in

this document. For the interfaces within the scope of this document, the security mechanisms are

dependent on the specifics of the underlying network joining the various i2 solution network

elements.

Specifically, if the network that joins the network elements is private, secured, and managed such

that there is no reasonable possibility that anyone not specifically authorized to see E9-1-1 data (and

specifically location data) has access to any systems on that network, it will not be required to

deploy additional security measures. It should be noted that it is extremely difficult to guarantee that

a network is completely private, secured and managed with no reasonable possibility of

unauthorized access, therefore it is not recommended that such “walled gardens” be the only

security provided. It is recommended that if even if private networks are used to implement the i2

interfaces, additional security mechanisms described in this section be used.
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3. Security 
The following sections provide recommendations on the steps that can be taken to minimize the risk

of compromise to the E9-1-1 network.
NOTE: see ATIS ESMI EISI Trial Use Stnds and Security Issues 

3.1 Authentication
- Valid Emergency Services Authority VESA to be created
3.2 Message Integrity
-  It is recommended that elements involved in the i2 solution deploy message integrity using Secure
Hashing Algorithm-1 (SHA-1), as defined in RFC3174 or better.
3.3 Message Encryption
- If encryption is needed, Advanced Encryption Standard (AES), FIPS PUB 197[16] or better will be

used as the means to encrypt the messages.
3.4 Network Element Security
- It is recommended that network elements involved in the i2 solution employ authorization and

privacy mechanisms to protect E9-1-1 data. The network elements should support the ability to authenticate users, control user access privileges, initiate audit trails, report security alarms, recover from intrusions, and monitor data and system integrity.

3.5 Network Layer Security
- If tunneling is used to implement the i2 solution interfaces, it is recommended that IPSEC,

RFC2401[17], be used with strong authentication using RSA-1024 or stronger, integrity protection

using SHA-1 or better and ensuring privacy using AES or better.
3.6 Application Layer Security

- The applications themselves can be secured using, for example, Transport Layer Security (TLS),

RFC2246, with strong authorization, integrity protection and privacy, at least equivalent or stronger

than RSA-1024/SHA-1/AES
3.7 Location Data Security
- The intent of the NENA i2 solution is to provide functional equivalency to the

existing network services in an IP-based environment, and this includes ensuring that the location

information is valid and secure.
The i2 solution proposes a Location Information Server (LIS) be the source for distributing location

information within an access network. Furthermore the validity, integrity and authenticity of this

information are directly attributed to the LIS operator. The i2 solution therefore should provide:

1. A mechanism to ensure that location data has been provided by a LIS with a known

responsible operator and that it has not been changed by any other party since that LIS

provided the data.

2. A mechanism to ensure that a location object (PIDF-LO document) cannot be applied to

more than one calling device.

3. A mechanism to ensure that the location information is still true and applicable to the calling

device at the time it is provided to the emergency network.

The majority of security concerns for the i2 solution are therefore focused on ensuring that location

information is accurate, valid, authentic and associated with a specific call instance.
4 Functional Requirements

This section provides high-level functional requirements for the new elements in the i2 solution

architecture that are described briefly in Section 2.3. For elements defined in other standards (e.g.,

Call Server, Routing Proxy, Redirect Server), this document identifies only incremental functional

requirements to support the i2 solution
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4.1 VSP Call Server/Proxy – always present
This element is owned by the VSP and is always present, and always in the signaling path of a call.

Upon determining that a call is an emergency call, the VSP must determine the location of the caller.

Location Information may accompany the call (in SIP, this would be in the form of a PIDF-LO body

on the INVITE message), may be requested of the endpoint, or the VSP may have a LIS which has

the location of the caller.
4.2 Routing Proxy Server – optionally present 
4.3 Redirect Server – optionally present

4.4 ESGW – always present 

The ESGW takes VoIP delivered calls and converts them to Time Division Multiplexing (TDM)

signaling for delivery into the E9-1-1 Selective Routing Network.
4.5 ERDB – always present 

The ERDB has two main functions:

the ERDB is responsible for storing boundary definitions for each ESZ in its service area,

along with associated routing information

the ERDB is responsible for delivery of routing information to the VPC.

4.5 ERDB – always present  - continued requirements
4.5.1.1 Data Management

4.5.1.2 Authentication and Authorization

4.5.1.3 Data Integrity

4.5.2 Processing Routing Queries
The ERDB shall be able to receive either or both civic and geo location information in a routing

query.
4.5.2.1 Authentication and Authorization of Routing Queries

4.5.2.2 Civic Location Information (Street Address) Received in Routing Query
4.5.2.3 Geo Location Information Received in Routing Query

4.5.2.4 Responding to Routing Queries

4.5.2.5 Steering of Routing Queries

4.5.2.6 Error Handling

4.5.2.7 Performance
4.5.3 Reliability and Availability

The ERDB shall be available to support routing queries with a reliability of 99.999%.
4.6 VPC

This section provides the high-level functional requirements for the VPC. The main functions of the

VPC are to:

support the routing of emergency calls originated by VoIP customers to the

   appropriate PSAP by providing critical routing information to the Call

   Server/Proxy

deliver caller location information in response to queries from ALI databases.
4.6.1 Support for Emergency Call Routing

There are a number of capabilities required of the VPC to support its role in providing routing

information to the Call Server/Proxy to support the routing of VoIP emergency calls. The VPC must

be able to process routing requests from a Call Server/Proxy, and if necessary, interact with an LIS

to obtain the caller’s location information. The VPC must use the location information, obtained

from the routing request or from the LIS, to generate a routing query to an ERDB to obtain routing

information associated with the caller’s location information. The VPC must then use this

information to generate a response to the Call Server/Proxy’s routing request. 
Project 41 – Document Summary 12/07
Interim VoIP Architecture For Enhanced 9-1-1 Services

NENA 08-001, Issue 1 December 6, 2005

4.6.1 Support for Emergency Call Routing (continued)
In addition, the VPC will have to support contingency/default routing under certain failure scenarios. The following subsections describe the functionality required of the VPC to support each of these aspects of VoIP emergency call routing.
4.6.1.1 Processing of Routing Requests from the Call Server/Proxy

4.6.1.2 Generation of Queries to LIS to Obtain Location Information

4.6.1.3 Generation of Routing Queries to the ERDB

4.6.1.4 Processing of Routing Responses from the ERDB

4.6.1.5 Generation of Responses to Routing Requests from a Call Server/Proxy

4.6.1.6 Release of ESQKs

4.6.1.7 Support for Contingency/Default Routing

4.6.2 Delivery of Location Information

As described above, the VPC will play an important role in delivering call and location-related

information for VoIP emergency calls to the ALI database for subsequent delivery to the PSAP to

which the emergency call was routed. This will require the VPC to be capable of processing location

information requests from an authenticated, authorized ALI database, and providing the call and

location-related information associated with an identified call instance in response.

The VPC shall store call and location-related information about an emergency call at least until this

information is delivered to the ALI database. In particular, the VPC shall store the location

information provided to the ERDB in a routing query
For purposes of tracking and troubleshooting, it is desirable that the VPC retain archival storage for

call and location-related data after an emergency call is released, for a configurable period of time,

to be negotiated with the PSAPs served by the VPC. The VPC should retain, for example, a record

of the Callback information, the allocated ESQK and the date/time it was allocated (to support

searching for information related to a particular call instance), location information used for

determining routing, VSP identification and ESGW identification information, the routing

information received from the ERDB and used for routing the call and identification of the ERDB

that provided the routing information.

To assist PSAPs in troubleshooting, the VPC shall support a user interface that will allow an

authorized agent of the VPC operator to search for and view call and location-related data for any

call instance associated with a given ESQK in a given time interval.
4.6.2.1 Processing Location Queries

4.6.2.2 Generating Responses to Location Queries

4.6.2.2.1 Successful Responses

4.6.2.2.2 Error Responses

4.6.3 Performance

The VPC shall take no more than 200ms to respond to routing requests from Call Servers/Proxies.

The target performance for responding to a location query from an ALI Database is 50ms.

4.6.4 Reliability and Availability

The VPC application shall be highly reliable and available. It is an objective that the VPC be

available to a querying element (e.g., Call Server/Proxy, ALI Database) at a service availability level

of 99.999%.
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4.7 Validation Data Base (VDB)

This section provides the high-level functional requirements for the VDB. The main functions of the

VDB are to:

Store MSAG validation (MSAG valid civic addresses) for a given area – it is

    expected that there will be multiple VDBs supported by the various (entities) and

    each contains a mechanism to validate data to conform to the MSAG for the given

    jurisdiction.

Perform MSAG Validation of a Civic Address request

   The legally designated 9-1-1 authority for the jurisdiction may provide this service, or it may be

    delegated to an authorized entity.
4.7.1 Storage of MSAG Validation

4.7.1.1 Data Management

4.7.1.2 Data Management Authentication and Authorization
4.7.1.3 Data Integrity
4.7.2 Perform Validation

The validation interface is described in Section 5.9.

The VDB shall be able to process and respond to VDB validation request messages.
4.7.2.1 Authentication and Authorization of Validation Queries

4.7.2.2 Performance

The VDB shall be able to respond to a civic validation request within 500 ms.

The VDB shall be able to respond to at least 20000 validation requests per 1 hour.

4.7.3 Reliability and Availability

The VDB shall be available to support validation requests with an availability of 99.9%.
4.8 Location Information Server (LIS)

The LIS sits within or at the edge of the access network and invokes applicable positioning

technologies enabling consistent and reliable location information to be attributable to an answerable

source. It may support a simple request/response message that allows the VPC to obtain the location

of a client without the client user identity being required. It may allow clients to request their

location directly. 
The LIS must support at least one of the functions but it is recommended that the

LIS support both functions. The LIS supports a location information credentialing system that

provides assurances of the applicability, currency, and identity of the source of the location

information. Precisely where a LIS resides in the network, how it determines location and the type of

location (geo or civic) that it returns will be dependent on a number of factors, among these are:

The nature of the connection used by the client. That is, whether it is a residential broadband

connection, an enterprise IP switch connected client, a wireless client connecting via a

campus wireless LAN, a client connecting to a wide area broadband wireless connection, etc.

Legacy circumstances. That is, the extent to which the clients, access devices, and switches

have native support for location delivery versus the need to overlay a solution for location

determination on existing infrastructure.

The type of location information and accuracy required for a given target environment. For

example, are static civic addresses with sufficient geodetic accuracy for routing sufficient or

is a more accurate geodetic location required in the absence of a civic address?
4.8.1 Detailed LIS Requirements

4.8.2 LIS Query Protocol and Location Information Format
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4.9 ALI Database

This section provides functional requirements on the ALI DB that shall be implemented in support

of the i2 solution. The ALI database shall be configured with the following information associated with the ESQK:

The associated VPC (including identifier/address and contact information)

A new default VoIP Class of Service, designated as “V”

A default Administrative ESN to be used to identify the appropriate English

    Language Translations for the emergency responders in the serving area identified by

    the ESQK.

The ALI database provider must support a V-E2 interface to the VPC and be able to use it to request

and receive location information for VoIP emergency calls. The V-E2 interface is described in

Section 5.8. The ALI database shall interpret the uses of data elements on the V-E2 interface as

described in Section 5.8.

These procedures may differ from the processes that would be used to receive data from a wireless

carrier’s Mobile Positioning Center (MPC).

The ALI DB shall include a NENA identifier for the VPC as the secondary Company (Data

Provider) ID sent to the PSAP in the response to its ALI query, if this information is supported on

the ALI to PSAP interface.

The ALI DB shall be capable of receiving both civic location and geo location over the V-E2

interface. The ALI DB shall deliver either civic or geo or both depending on the ALI-to-PSAP interface supported.
5 Detailed Interface Specifications

This section provides an overview of interfaces defined in this standard. This section is intended to

give the reader a better understanding of what role each of the interfaces provides and also to

provide the detailed specifications for the identified interfaces. Wherever possible, this document

refers to existing standards defined elsewhere.

Each interface addresses a security mechanism to be used as part of the message exchange. If the

interface is implemented over a public network, the security mechanisms described in Section 3,

such as exchange of certificates and securing lower layers of the protocol must be implemented. If

the interface is implemented over a private but shared network, the security mechanisms described

in Section 3 should be implemented. If the network that joins the network elements is private,

secured, and managed such that there is no reasonable possibility that anyone not specifically

authorized to see E9-1-1 data (and specifically location data) has access to any systems on that

network, it will not be required to deploy additional security measures described in Section 3.

The XML schema associated with the interfaces defined in this section can be found at the

following location -

http://www.nena.org/xml_schemas/nena.htm
6 Roles and Responsibilities

The organizational components of the i2 solution refer to those entities, commercial or

public, which operate the various network elements in this architecture. For example,

there are those entities that are responsible for the operation of a Call Server, those

entities that are responsible for the operation of an ESGW, and those entities that are

responsible for the operation of a Selective Router. In practice these entities may have

responsibility for one or more instances of these network elements and may have a scope

which is considerably larger than just the operation of i2 defined network elements. 
Project 41 – Document Summary 12/07
Interim VoIP Architecture For Enhanced 9-1-1 Services

NENA 08-001, Issue 1 December 6, 2005

6 Roles and Responsibilities

Thus, the entities defined here are logical ones – the key in recognizing whether any of the roles

associated with these entities apply to any given real world party, is whether that party

has specific ownership and responsibility for the effective operation of the corresponding

network entity. Similarly the implementation of a specific logical network element may

be such that various components of the implementation are shared by more than one

entity. In this case the owning entities are jointly responsible and individually answerable

for the effective operation of the network element constituted by that implementation.

Caller – Operates the device from which the call is made and initiates the call to

emergency services.

VoIP Service Provider (VSP) – Operates the network equipment that provides

call processing for subscribers.

Redirect Operator – Operates redirect server(s).

Proxy Operator – Operates proxy server(s).

LIS Operator – Operates the LIS associated with the IP access network used by

the callers.

ESGW Operator – Operates emergency service gateway(s).

SR Operator – Operates the Selective Router(s) corresponding to specific local

exchange areas.

PSAP Operator – Operates the Public Safety Answering Points in a particular

county, state, or other regional jurisdiction.

ALI Operator – Operates the Automatic Location Identification infrastructure

used to provide caller information associated with a pANI offered in a query from

a PSAP.

VPC Operator – Operates VPC network element(s).

Credential Authority – An authority responsible for supporting the

infrastructure to assign and revoke electronic digital certificates to i2 network

entities.

Routing Number Authority (RNA) – An authority responsible for distributing

ranges of numbers to network operators for the purposes of call routing and query

steering.

MSAG Source – Is responsible for defining, maintaining and publishing the

master street address guide for a given coverage area.
Validation Database (VDB) Operator – An operator that provides location

information validation services to LIS operators and other users.

Emergency Service Zone (ESZ) Routing Database (ERDB) Operator – An

operator that supports the real time routing server that can resolve location

information to emergency service zone route at the request of a VPC.

Root Discovery Operator (RDO) - The operator that supports the well known

root database from which the URI of the correct VDB or ERDB can be

determined based on regional location information.

