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Abstract

This document defines the framework and structure of the Emergency Services Network Interfaces (ESNI) suite of standards. The ESNI suite of standards includes the Emergency Services Messaging Interface (ESMI) that provides interconnections between next generation PSAPs and the Emergency Services Network (ESNet), the Emergency Information Services Interface (EISI) which provides access to services within or external to the ESNet and the Emergency Services Network to Emergency Services Network (ENEN) interface that allows the interconnection and exchange of services between ESNets. 

Services supported by these standards may either be mediated or unmediated. Mediated services are provided to a PSAP or authorized agency through an Emergency Services Network Response Gateway (RG). Unmediated services are accessed directly from the next generation PSAP to the service. The Emergency Services Network Interface suite is the evolution of the Emergency Service Network that provides sophisticated and robust services to the PSAP and other authorized agencies.  This suite enables a direction toward a next generation Emergency Services Network. 

1.3 Foreword

The information contained in this foreword is not part of this American National Standard (ANS) and has not been processed in accordance with ANSI’s requirements for an ANS. As such, Foreword may contain material that has not been subjected to public review or a consensus process. In addition, it does not contain requirements necessary for conformance to the standard.

This document is titled Emergency Information Services Interface (EISI). The Interface will incrementally replace the existing data retrieval (i.e. ALI) infrastructure with a next generation network that offers advanced services and interoperates with PSAPs and other agencies. Other agencies may include medical service providers, fire stations, poison assistance centers, police, etc.

Suggestions for improvement of this standard are welcome. Send suggestions to the Alliance for Telecommunications Industry Solutions, ESIF Secretariat, 1200 G Street, NW, Suite 500, Washington DC 20005.

This standard was processed and approved for submittal to ANSI by the Emergency Services Interconnection Forum. Committee approval of this standard does not necessarily imply that all committee members voted for its approval. At the time it approved this standard, the ESIF had the following members:

[List supplied by Chief Editor, here.]
The Emergency Services Messaging Task Force of ESIF, which was responsible for the development of this standard, had the following members:

[List supplied by Chief Editor, here.]
The Emergency Services Interconnection Forum developed this standard. Over the course of its development, the following individuals participated in the Working Group’s discussions and made significant contributions to the standard:
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2 
Introduction/Executive Summary 

The Emergency Information Services Interface (EISI), Emergency Service Messaging Interface (ESMI) and ESNet to ESNet Interface (ENEN) comprises a suite of standards under the umbrella of Emergency Services Network Interfaces (ESNI) that enables an evolutionary migration from existing PSAP ALI services and interfaces to next generation services (Figure 2‑1).  This framework document defines the context of each standard in the suite and illustrates interactions and interworkings between and among the standard interfaces. 
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Figure 2‑1 ESNI Suite Structure

ESMI enables interactions between a next generation PSAP called a Conforming Emergency Services Entity (CESE) and the ESNet element called a Response Gateway (RG). ESMI provides a common and uniform face from the next generation PSAP or authorized agency to elements providing emergency services via EISI. 
EISI provides access to services within or external to the ESNet through a network function called an Entity Providing Emergency Services (EPES). A function called the Entity Consuming Emergency Services (ECES)
 is the requestor of these services
. EISI provides enhanced service providers a uniform set of profiles and interfaces using web services. EISI may provide access to services to the PSAP in a mediated fashion from the EPES through the RG. It may also provide unmediated access to services directly to a PSAP, not using the RG to mediate interactions. In this case the EPES communicates directly with an ECES at the PSAP. 
The ENEN interface allows the interconnection and exchange of services between ESNets. ENEN is still in the process of definition. In general it may be thought of as a replacement for the PSAP to ALI (PAM) messaging that is use to steer requests between ESNets to retrieve location information. However, the role of ENEN may expand beyond a PAM replacement.
The next generation of emergency services is realized through the capabilities that can be provided by the combination of the ESNet, EPESs, ECESs, RGs, gateway services and the additional value added services.  The context diagram is shown in Figure 2‑2. The suite of protocols enables flexibility among elements such as PSAPs, ALI data sources, wireless call processing, telematics, gateway services and various enhanced services. EPESs may include medical service providers, poison assistance centers, hazardous material sources, situation command center coordinators, telematics, etc.
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Figure 2‑2 ESNI Context Diagram
Several instances of the ESNet may exist across North America within different service provider areas.  These ESNet instances will interoperate through both legacy interfaces and gateway protocols such as ENEN.  A single ESNet instance could encompass PSAPs across many states, counties within a state, a single PSAP or some other collection of PSAPs.  
The Emergency Information Services Interface (EISI), Emergency Service Messaging Interface (ESMI) and ESNet to ESNet Interface (ENEN) enable an evolutionary migration from existing PSAP ALI interfaces.  Such future infrastructures must co-exist with legacy interfaces and current PSAP interoperability features must be preserved across legacy and next generation deployments.

2.1 Overcoming Legacy Shortcomings

The existing protocol and network architecture between the PSAP and Emergency Service Network that provides ALI data has not substantially changed since its introduction approximately 30 years ago.  This legacy protocol is a barrier to advancing and evolving emergency services.  The legacy protocol and the network architecture that it implies, present significant challenges in introducing new features and advanced emergency services. In addition, maintenance, as it relates to PSAP notification of planned outages, requires undue administrative overhead.

The existing architecture does not support the needs defined in the NENA Future Path Plan, as referenced in the document “NENA Technical Information Document on Future 9-1-1 Models”.  Furthermore, the possible solutions to meet this need can build upon technology and conventions established through NENA, such as the NENA XML schema specifications.  However, the future protocols must go beyond simply adding XML syntax to the existing data exchanged between PSAPs and ALI Hosts.  A protocol and network architecture that supports more robust dialogs and modern network configurations must be engineered.  The future protocols must be specified in a way, and to a level of detail, that drives consistency across emergency service network implementations for both core services and value-add features.

The protocols need to be engineered to go beyond the traditional E9-1-1 PSAP Call-Taker role and consider a broader environment of emergency services.  This should include cooperation among PSAP Call-Takers, across PSAPs, inclusive of all Emergency Service Providers, and inclusive of oversight and management at various jurisdictional levels.

The future protocol implementations should recognize that the role of the Emergency Service Provider has changed and is continuing to change as technology has expanded beyond traditional wireline fixed location telephones.  Also, the need for information at the PSAP is increasing beyond simple display information.  At the same time, service, reliability, availability and survivability must be maintained for the distributed Emergency Service Providers.  Communications Service Providers, e.g. local telephone carriers, independent telephone companies and wireless carriers, will continue to depend upon an Emergency Service Provider for insulation of internals in the 9-1-1 network, migration, evolution and PSAP interactions.  In some cases, a Communications Service Provider will be the Emergency Service Provider or a PSAP or jurisdiction may choose to be its own Emergency Service Provider.

The Emergency Services Network requires new functionality beyond simple PSAP queries. The ESNI protocol suite will enable flexibility, additional services, and more advanced interaction models.  The ESNI suite of protocols must enable an ESNet architecture that enhances the reliability and survivability of national emergency services.  These protocols and ESNet architecture must allow for management and distribution of enriched data types such as graphics, images, voice and video. 

The evolving ESNet enables collaboration services between service providing entities.  It enables broader communication capabilities such as notification of regional emergencies, national security events and other services based upon a community of interest, geography and public entity. 

The ESNI protocol suite and corresponding network based architecture provides advanced services ubiquitously across PSAPs of varying size and location.  Rural PSAPs can utilize the same services as large metro PSAPs without requiring large individual investments.

3 
Scope, Purpose, and Application

The scope of this document is to set a framework for the context, application and interactions of the ESNI protocol suite. It shows how each protocol, ESMI, EISI and ENEN relates to the other. It will describe how services may be accessed in a mediated or unmediated fashion. In doing this it will use some examples of services for each environment. This document, in itself does not define the standards for the protocols. Those are defined in each document associated with the specific protocol. It does frame the use and applicability of each protocol. 
4 
Normative References

The following standard contains provisions which, through reference in this text, constitute provisions of this American National Standard. At the time of publication, the edition indicated was valid. All standards are subject to revision, and the parties to agreements based on this American National Standard are encouraged to investigate the possibility of applying the most recent edition of the standard indicated below.

[1] ATIS-XXXXXX, Emergency Information Services Interface (EISI) Implemented with Web Services, To be published.

[2] ATIS-XXXXXX, ALI Service (AS) Implemented with Emergency Information Services Interface, To be Published.
[3] ATIS-PP-0500002-200X, Emergency Services Messaging Interface, Trial Use Standard, September 15, 2005.
5 Definitions
· Application Session Identifier (ASI)

The Application Session Identifier is a value provided to the CESE by the ESNet in response to user authentication.  It is a time-limited surrogate for the user’s original credentials.  The value is not meaningful to the CESE, but sent by the CESE to the ESNet when authenticated access is required. 
· Automatic Location Identification (ALI)

ALI is the location of the emergency caller that may be specified in geospatial or civil notation. The ALI Database is the database that hosts ALI information.

· Automatic Number Identification (ANI)

A subscriber’s callback telephone number information that arrives at a PSAP with an emergency call.  The Communications Service Provider is responsible for delivering the ANI to the ESNet. Some instances of ANI may be a pseudo ANI and not be the true callback number.

· Conforming Emergency Services Entity  (CESE)

The CESE is a device at the call taker endpoint which has implemented the ESME interface. 

· EISI Conformance Profile

A specific combination of mandatory and/or optional EISI features. Profiles are referred to by conformance requirements.

· EISI Service

A service that is made available by, and to, ESNet entities in accordance with applicable EISI conformance requirements.

· EISI Consumer

That part of an ESNet entity’s behavior that is responsible for the consumer-end of an EISI service. This concept should be viewed as just one type of role the functional entity might “play”. 

In some cases, like in diagrams, “EISI consumer” may be written as EISIC.

· EISI Provider

That part of an ESNet entity’s behavior that is responsible for the provider-end of an EISI service. This concept should be viewed as just one type of role the functional entity might “play”.

In some cases, like in diagrams, “EISI producer” may be written as EISIP.

· EISI Entity

A functional entity that hosts EISI consumer and/or EISI provider behavior. A given EISI entity instance may be involved in multiple EISI consumer/provider relationships. If more specificity is required an EISI consumer entity is defined as an EISI entity that hosts EISI consumer behavior; similarly for EISI provider entity.
· Emergency Event Identifier (EEID)

EEID is a unique identifier for a given Emergency Event and the ESNet in which it originated. The EEID is meant to identify a unique instance of a caller making an E9-1-1 call (or equivalent such as messaging, alarms, email, ACN, etc.).  Since events can be transferred to additional emergency personnel that also connect to the ESNet as a CESE, the ESNet functions assign the same EEID as each CESE notifies the ESNet of the same Emergency Event.  The ESNet is responsible for generating the EEID and returns it to the CESE for the given emergency event.

· Emergency Services Network (ESNet)

An Emergency Services Network (ESNet) is a unique instance of a communications network dedicated for 9-1-1 use.  An ESNet delivers emergency requests and corresponding data to emergency services providers and facilitates communication between emergency service providers and other supporting entities.  An ESNet is typically deployed to support a set of PSAPs on a geographic basis.  A given PSAP, or other appropriate entity, may connect to one or more ESNets.  ESNets may communicate to facilitate emergency event handling and other related interactions.  A PSAP, or other similar entity grouping, may choose to implement its own unique interface instances to communication service providers.
· Emergency Event
An Emergency Event is a request for assistance (e.g. a 9-1-1 call or ACN).  Valid Emergency Events typically correspond to Emergency Incidents.  An Emergency Event is a unique stimulus that enters a given ESNet.  For instance, a given caller could make back to back 9-1-1 calls, using the same originating telephone number, that each result in unique instances of Emergency Events as recognized by a given ESNet and all the calls may be associated with the same Emergency Incident.

· Emergency Incident
An emergency incident is a physical real world situation that may result in one or more  Emergency Event requests to emergency response entities.  Examples of emergency events include a fire, a medical emergency, a robbery, or a person's perceived need to request 9-1-1 services. An emergency incident could also result in Emergency Services Notification messages that are sent to the ESNet by an Entity Providing Emergency Services (EPES). An example of an Emergency Incident that results in an EPES notification message is an Amber Alert.
· High Availability Service
A High Availability Service is one which must be continuously available. A high availability EPES will have no single point of failure.

· Standard Availability Service
A Standard Availability Service is one which may occasionally be taken out of service for maintenance.

6 
Abbreviations, Acronyms, and Symbols

	ANI
	Automatic Number Identification

	ANSI
	American National Standards Institute

	ATIS
	Alliance for Telecommunications Industry Solutions
	

	ASI
	Application Session Identifier
	

	CESE
	Conforming Emergency Services Entity

	ECES
	Entity Consuming Emergency Services

	EEID
	Emergency Event Identifier

	EISI
	Emergency Information Service Interface

	ENEN
	ESNet to ESNet

	EPES
	Entity Providing Emergency Services

	ESIF
	Emergency Services Interconnection Forum

	ESMI
	Emergency Services Messaging Interface

	ESN
	Emergency Services Number

	ESNet
	Emergency Services Network

	ESRD
	Emergency Services Routing Digit

	ESRK
	Emergency Services Routing Key

	ESZ
	Emergency Services Zone

	GMLC
	Gateway Mobile Location Center

	MDN
	Mobile Directory Number

	PAM
	PSAP ALI Messaging

	pANI
	Pseudo ANI

	PSAP
	Public Safety Answering Point

	PSTN
	Public Switched Telephone Network

	RG
	Response Gateway

	SR
	Selective Router

	SOAP
	Simple Object Access Protocol

	UDDI
	Universal Description, Discovery, Integration

	WSDL
	Web Service Description Language


7 ESNI Framework
This section defines the context of the Emergency Services Messaging Interface, Emergency Information Service Interface and the Emergency Services Network to Emergency Services Network Interface. Several configuration options are possible utilizing these protocols, including the possible inclusion of other interface protocols.

Each protocol, ESMI and EISI, includes functional entities models.  Note that the ENEN functional entities have not been defined at this point. Functional entities are the logical implementation of one end of the protocol.  The functional entity model does not imply a physical implementation and it is suggested that the functional entity will be incorporated into an overall application software program.

The ESMI protocol includes two functional entities:

· CESE, or Conforming Emergency Services Entity, is the client side functional entity in terms of it initiating connections

· Response Gateway is the functional entity on the ESNet side.

The EISI protocol includes two functional entities:

· The Entity Consuming Emergency Services1 is the functional entity facing the end user and usually requests services.  The ECES may reside in the PSAP premises for unmediated services or in the ESNet for mediated services. 

· EPES, or Entity Providing Emergency Services, is the service side of the EISI protocol and is typically a service providing data or coordination functions to the client entity.

Figure 7‑1 illustrates the reference model for the ESNI protocol suite. The A1 interface defines the ESMI interactions between a CESE at the PSAP premises and a RG within the ESNet. As shown in the figure, a CESE may connect to a RG within an ESNet or a CESE may have connections to multiple ESNets. The normal case is a connection to a single RG within a single ESNet. 
The A2 interface defines the interactions relating to the EISI protocol. For mediated services, a PSAP (through its CESE functionality) accesses services (provided by EPESs) through a Response Gateway (e.g. CESE → A1 → RG → A2 → EPES). For unmediated services a functional entity at the PSAP (an ECES) may access services from an EPES directly (ECES → A2 → EPES).
The A3 interface defines interactions between ESNets. For example, if a PSAP is homed on one ESNet and requires access to services of another ESNet, those services may be accessed via the A3 interface (e.g. CESE → A1 → RG → A3 → ESNet).
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Figure 7‑1 ESNI Reference Model

7.1 Emergency Services Messaging Interface

ESMI provides mediated services to the PSAP (CESE). That is, the CESE makes a request for a service, e.g. query for ALI, and that request is sent to the RG. The RG then determines which elements can service the request and forwards the request across the EISI to the appropriate service provider. Since these service providers have registered using EISI services, the RG knows which services can be interrogated. If multiple service providers have registered to provide different data (e.g. different types of supplemental ALI) then the RG queries each provider and returns the response back to the CESE.

The ESMI protocol provides a managed and constant connection model between the CESE and RG.  After the ESMI application messaging connections are established, the two entities operate in a bi-directional communication model in terms of either entity being able to initiate a message exchange (sometimes referred to as a peer-to-peer application communication model).  Since ESMI is initially positioned as a next generation interface to replace the ALI PSAP interface, the most commonly discussed client side entity, or CESE, is a PSAP Call Taker position.   It is anticipated that other emergency service roles, in addition to PSAP Call Takers, such as PSAP Managers, Coast Guard, or 9-1-1 jurisdictional coordinators, will implement the CESE functional entity model in order to interact as an overall emergency services function. Throughout the rest of this document the CESE is represented as a PSAP Call Taker, but, should be understood to be one of many possibly roles within an Emergency Services Network.

The Emergency Services Messaging Interface (ESMI) protocol establishes a mechanism to communicate data services to a CESE.  A specific example of a service is Automatic Location Identification (ALI) and a specific example of a CESE is a PSAP Call Taker position.  The ESMI communication protocol is extensible in that it is not dependent on specific application context of the application message body or “payload” being transferred between the CESE and RG.  As such, the ESMI protocol is extensible to additional services without modification, as long as the interaction model between the CESE and the service fits into existing interaction models supported by the ESMI protocol.  PSAP CPE equipment will implement specific functions to recognize and act upon the multitude of services enabled by this framework as the message payloads may be application specific.
The ESMI standard interface between a CESE and an ESNet is complimented by standard interfaces that allow data services to register and deliver their services (through EISI).  This does not imply that all data services communication is through these interfaces, as these interfaces may be used to setup additional communication channels or bypass the standard interfaces completely (e.g. video streams, instant messaging).  The ESMI and EISI standard interfaces allow a foundation upon which to develop and deliver a broad range of services and features in a consistent fashion within an established infrastructure.

Please see the ESIF Emergency Services Messaging Interface document (Document Number ATIS-0500002) for a complete description of protocol definition.  

7.2 Emergency Information Services Interface

The EISI protocol is based on web services protocols with specialized message bodies for the emergency services domain.  (see http://www.w3.org/2002/ws/ for a general overview of web services foundation protocols).  EISI includes a set of foundation services to provide a complete emergency services processing domain.  These services include service registration, service discovery and end user authentication.
Provisioning 

EPES interested in providing an emergency service in the ESNet will provision the robust and secure IP network between the ECES and the EPES. This includes but is not limited to obtaining the digital certificates necessary to provide the necessary level of security. 

UDDI Registration

Unless the service is a well known service, the EPES will publish its service in the ESNet’s Service Registry (e.g. UDDI). Included in the registry will be the WSDL for the service being provided. The WSDL and Service Interaction for specified services are standardized in EISI specification; however, the WSDL is still published in the Service Registry. 

Service Discovery

Service Discovery may be dynamic. After an EPES publishes to the Service Registry, the service can be discovered dynamically by ECES. ECESs periodically query the Service Registry to interrogate for new services offered by an EPES, changes to existing services, and new services offered by new EPESs. 

Service Discovery is not limited to ECESs, RGs, and EPES. Any entity inside the ESNet and authorized entities outside of the ESNet may also discover services dynamically.
In addition to these foundation services EISI provide emergency services such as query for location information, incident notification, maintenance and administrative services.

EISI supports either mediated or unmediated services. For mediated services the CESE makes a request to the RG and the RG1 forwards the request to a service via EISI. Therefore the service must register a service registry that the RG may interrogate. For unmediated services the ECES requests the service directly of the EPES without going through the RG. Therefore the service must register with a service registry that the ECES may interrogate (e.g. UDDI).

Please see the ESIF Emergency Information Services Interface document (Document Number ATIS-050000x) for a complete description of protocol definition.  

7.3 Emergency Services Network to Emergency Services Network Protocol

The details of the ENEN protocol are to be determined and are likely to be built using EISI framework elements. However, scenarios can be extrapolated from ESMI and the current use of the PAM protocol. If a CESE requests a service, the RG could determine (through registration) that the foreign ESNet must receive the request to provide the information. This can be similar to the relationship between ESMI and EISI. As a PAM replacement, an ALI could use its steering tables to determine that a foreign ALI must be queried to obtain the location information. The ENEN protocol could be used for this. At this point there does not seem to be a relationship between EISI and ENEN. That is because EISI does not provide for mediation.
7.4 Features, Profiles and Interfaces
ESNI Conformance is about guaranteeing consistent behavior of entities across any ESNet instance. It is also about providing potential implementers precise indications on which EISI features need to be supported and under what conditions. 

ESNI specifications establish the set of functional features
 that service providers and service consumers should support in order to guarantee consistent behavior. These can be viewed as a contract of sorts.

Like for any contract, it is desirable to precisely state what “contractual terms & conditions” need to apply using conformance requirements.

An ESNI service is defined as a set of features. The functionality inherent to each feature is expressed as a set of one or more abstract functional interfaces each of which is in turn given concrete form through one or more interface specifications. 

For EISI, the specifications may be formally defined using the WSDL specification language (detailing the interface functions and associated parameter types)
.
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Figure 7‑2 Features, Profiles and Interfaces
7.5 ESNet Environment 

An emergency services environment will be a combination of end user communication (e.g. 9-1-1 caller), call path originated information, supplemental data sources, and supplemental support services.  The future emergency services environment will be a mixture of technologies and techniques to manage technology transitions with call originating capabilities and emergency event management infrastructures.  A simplified emergency management infrastructure is illustrated in figure Figure 7‑3.  

The future ESNet consists of multiple standard protocols to support responses to emergency events--including basic call management, location information delivery, and enhanced services.  Supplemental data sources can be provided over standard interface protocol such as ESMI and EISI, or specific proprietary communication protocols.  It is assumed that some set of supplemental data sources will choose to be delivered, identified, or negotiate their setup over standardized emergency services messaging interfaces including ESMI and EISI. 
Figure 7‑3 illustrates the relationship between the protocol that delivers data services to a CESE (ESMI) and the protocol that services utilize to establish their presence and deliver services to clients (EISI) in a mediated environment.  Unless the services are well known, the EPES must register its services and the RG must discover these services. When a CESE requests a service the RG will identify the appropriated service providers and forward the request to the appropriate service(s). As responses are returned from the services the RG will forward them to the CESE. It is not anticipated that services are limited to interacting through these protocols.  The ESMI and EISI protocols provide a foundation for integrating services in a consistent fashion within an ESNet environment.  It is anticipated that these protocols can be used to identify appropriate services that may need to establish unique connections; a common example is streaming video.
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Figure 7‑3 Mediated Data Services Delivery to Clients

Figure 7‑4 illustrates the method that services utilize to establish their presence and deliver services to clients (via EISI) in an unmediated environment.  Unless the services are well known, the EPES must register its services and the ECES must discover these services. Once discovered the ECES may request that service directly of the EPES. If the ECES discovers multiple services it must make the request to each and manage the responses.
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Figure 7‑4 Unmediated Data Service Delivery to Clients
7.6 Example PSAP Configurations

The ESNI protocol suite can be implemented in various configurations depending on PSAP CPE and ESNet implementation choices. Figure 7‑5 illustrates the configuration where each PSAP Call Taker position is a CESE functional entity that creates its own connection to an ESNet.  The ESNet implements multiple RGs in order to distribute connection load and achieve higher overall availability. 
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Figure 7‑5 PSAP Call Taker Positions Configured as CESEs Connected to an ESNet

Another possible configuration is for the PSAP CPE to centralize multiple CESE connections in one computing element, or server, and network the interactions to PSAP Call Taker computer stations, as illustrated in Figure 7‑6.
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Figure 7‑6 PSAP CPE Proxy Connection to an ESNet

A PSAP, or other site, may choose to implement a centralized system to perform specific functions or operate specific services.  This centralized system may interact with other systems, including the call taker positions, via the local area network to implement specialized functions.  This configuration is illustrated in Figure 7‑7.    
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Figure 7‑7 PSAP CPE Call Takers with Additional CESE System Component

The ESMI message set does not limit a PSAP to communicating with one ESNet instance.  A given PSAP may derive services from multiple ESNets by implementing ESMI connections to each unique ESNet instance.  In that configuration, as illustrated in Figure 7‑8, the CESE functional entity is logically duplicated for each unique ESNet connection in terms of identity, connection management and message set interchange.
[image: image11.png]ESNetA

RG

ESNetB

RG





Figure 7‑8 CESE Connection to Multiple ESNets

It is possible for the PSAP to host the RG functional entity capabilities at the PSAP site instead of centralizing the RG function in a shared ESNet implementation across multiple PSAPs.  Although this configuration is illustrated in figure Figure 7‑9 it could be discussed in earlier diagrams, such as Figure 7‑5, as an example of the specific PSAP implementing its own instance of an ESNet.  
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Figure 7‑9 PSAP CPE Implementation of RG-EISI Functional Entity
A non-mediated service consuming end-point for the EISI protocol is represented in Figure Figure 7‑10.  This diagram does not make any assumptions of the implementation at the client entity site.
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Figure 7‑10 Non-mediated EISI Protocol Interaction Model
8 ESNI Sequence Diagrams
This section shows sequence diagrams to illustrate the interactions among the ESNI protocols. The first sequence diagram is the publication and discovery of (subscription to) a service. For a mediated service the CESE subscribes to a RG and the RG subscribes to a service through the EISI interface. For an unmediated service the ECES subscribes directly to a service.

The second scenario shows an Emergency Event that provides location information. This implies that an emergency call has been received at the PSAP and the PSAP queries for location information. In the context of ESMI there is an event begin, interactions associated with an Emergency Event and an event completion. With the unmediated EISI protocol there is not the context of a dialog within the Emergency Event. The interaction becomes a query and response model.
The third sequence diagram illustrates a notification service. For mediated services the RG is a proxy for the CESE to the notification service. Notifications are sent to the RG (most likely through the EISI) and the RG forwards the notification to the appropriate CESEs. For an unmediated notification service the ECES registers directly with the service and notification are sent to the ECES without mediation.
8.1 Service Registration and Service Discovery

For mediated services using ESMI, well known services may be configured in the RG through administrative processes or discovered via EISI. CESEs will be authorized to access services and the RG will publish those services to the CESE (Figure 8‑1). The CESE will then subscribe to those services.
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Figure 8‑1 Mediated Service Publish and Subscribe

For unmediated services using EISI, well know services will be defined through administrative mechanisms which will allow the CESE to access them (e.g. the service domain entered in DNS). For other services ECES must discover and subscribe to them (Figure 8‑2). A Service Registry such as UDDI may be used to allow the EPES to publish its services. The ECES may then subscribe to the service. The Service Registry returns sufficient information to allow the ECES to access the service provided by the EPES.
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Figure 8‑2 Unmediated Service Publish and Discovery
8.2 Emergency Event

For a mediated Emergency Event, a CESE sends an Emergency Event request to the RG. In turn, the RG queries the appropriate service, e.g. EPES ALI.  The EPES ALI responds and the RG passes the response to the CESE. Event complete messages are also passed from a CESE through the RG to an EPES ALI when the event is complete. This is the use case outlined in Figure 8‑3.
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Figure 8‑3 ALI Bid and Response – Mediated

1. The CESE issues and Emergency Event.

2. The RG ACKs.

3. The RG issues an Emergency Event Response containing the EEID.

4. The CESE ACKS

5. The RG, acting as an ECES, issue a request to the EPES.

6. The EPES responds with information.

7. The RG issues a Emergency Event Information message to the CESE.

8. The CESE ACKs

9. At some point the CESE determines that the Emergency Event is complete and issues a complete message.

10. The RG ACKs.

11. The RG determines if some EPESs require the notification of an Emergency Event complete and notifies them that the Emergency Event is complete. 

12. The RG notifies the CESE that it has completed activity related to the Emergency Event.

13. The CESE ACKs.

For an unmediated Emergency Event, the CESE queries the EPES and the EPES responds with location information (Figure 8‑4). At some point the ECES may notify the EPES that the Emergency Event is complete. 
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Figure 8‑4 ALI Bid and Response—Non-mediated

8.3 Notification Services
Notification Services allow agencies to distribute public safety alerts to appropriate agencies. Such alerts may be Amber alerts, Be On the Look Out (BOLO), etc.

For mediated services the RG operates as a proxy for the CESEs. That is, a specific CESE does not register with the agency providing the notification service, but with the RG. The RG will, on be half of all appropriate CESEs, register with the service. In Figure 8‑5 it is assumed that the CESE has been authorized to receive a specific notification service and the RG publishes that service to the CESE. The CESE subscribes to the service (Steps 1, 2).  When the first CESE hosted on a RG subscribes to the notification service the RG registers its identity with the notification service (Step 3). The RG need only register with the service once since it is serving as the proxy for the CESEs. When the EPES providing the service has a notification to send it forwards the notification to the RG (Step 4). The RG identifies all CESEs that are hosted on it and forwards the notification to the appropriate CESEs (Step 5). The service may notify the RG that the event is terminated (Step 6) and the RG will forward that notification to the appropriate CESEs (Step 7).
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Figure 8‑5 Mediated Notification Service
For unmediated services shown in Figure 8‑6, the ECES subscribes directly to the EPES. Note this is the same as Step 3 in Figure 8‑5 for mediated services. The notification information, and potentially the notification of the completion of an event are sent directly to the ECES. At some point the ECES may unsubscribe from the service.
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Figure 8‑6 Unmediated Notification Service
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� For mediated services the RG may assume the role of the ECES. For this document, in discussing mediated services the reader should understand that the RG plays the role of the ECES.


� Note that it is not always true that the EPES is provider and the ECES is the requester. More detail regarding this topic may be found in the EISI standard. For discussion in this document the EPES and ECES are used in those roles.


� In this context, “features” should be viewed as expressing the basic “common rules of the game” for ESNI services, not application specific features.


� If the concept of conformance profiles was also applied to ESMI, the interface specifications could be references to the corresponding ESMI message definitions.
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