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ANNEX C (Informative)
Example Configurations for ESMI and EISI
1 Overview

This Annex discusses utilization and configuration examples that may use the Emergency Services Messaging Interface (ESMI) and Emergency Information Service Interface (EISI).    Several configuration options are possible utilizing either or both of these protocols, including the possible inclusion of other interface protocols.
Each protocol, ESMI and EISI, include functional entities models.  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-ESMI (RG-ESMI) is the functional entity on the ESNet side.

The EISI protocol includes two functional entities:

· The RG-EISI is the functional entity on the client side, facing the end user.  The term ECES (Entity Consuming Emergency Services) is also used to represent an EISI client end point that does not use mediation (i.e. RG).  The RG-EISI can be implemented with the RG-ESMI to provide a managed interface to a PSAP or set of PSAPs or may be implemented directly in PSAP CPE with proprietary interfaces to the PSAP CPE.
· 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.
These protocols are generally defined to enhance value add processing and futuristic functions to PSAPs, PSAP Call Takers, and other emergency end points.  Other emergency end points may include functions that participate in coordinating emergency services, observe/monitor activities, communicate with traditional emergency service providers, and generally interact in some way within an emergency services network.  

The ESMI protocol provides a managed and constant connection model between the CESE and RG-ESMI.  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.   Also, other emergency service entities (external entity to the emergency service network) may be represented as service interfaces (EPES), where the service (EPES) provides a gateway to interact between CESEs and the external entity.  Throughout the rest of this Annex 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.
Please see the ESIF Emergency Services Messaging Interface document (Document Number ATIS-0500002) for a complete description of functional entities and a discussion of the general reference model.  Figure C-1 illustrates the basic conceptual model.  For a complete reference to ESMI and the capabilities offered please refer to the main document as referenced above.

[image: image1.emf]CESE

Emergency Services

Messaging Interface

RG-

ESMI

Emergency Services Network

Organization 

(e.g. PSAP or Regional 

Coordinator)

EPES

RG-

EISI

Emergency Information 

Service Interface


Figure C-1: General CESE, RG, and EPES configuration model, illustrating the utilization of both ESMI and EISI.
The ESMI protocol is a bi-directional application protocol that enables enhanced capabilities between CESEs and various service providers.  The capabilities are primarily expected to focus around communication among emergency management entities and data services that enhance emergency situation processing. 
The EISI protocol is based on web services protocols with specialized body messages for the emergency services domain.  (see http://www.w3.org/2002/ws/ for a general overview of web services foundation protocols).  EISI also includes a set of core services to provide a complete emergency services processing domain.  These services include service registration and end user authentication.
2 ESNet Production Environment Data Protocols

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 C-2.  

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, 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 C-2 illustrates the relationship between the protocol that delivers data services to a CESE and the protocol that services utilize to establish their presence and deliver services to clients.  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 C-2: Data Services Delivery to Clients
Protocols
ESMI
Emergency Services Messaging Interface
This protocol allows end-point invocation and delivery of services for emergency events and related activity.  This is a managed connection type that is an evolution from the existing ALI interfaces, but provides more general service coordination and service delivery.
EISI 
Emergency Information Services Interface
Allows an EPES to register its service presence, service type, keys, and situations under which it is invoked.  This is the interface over which an EPES provides its in-band service management and functions (some services may create specialized connections) to the ESNet for delivery to the ESNet clients, either directly or via the ESMI message set.
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-ESMI.  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 (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.  

Additional services can be added to an ESNet through steps of identifying the service’s availability and implementation of the service’s functions. 
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Figure C-3: ESNet to ESNet integration
Future protocols will be defined to integrate emergency event processing and other services between ESNet instances.  Services will be a combination of voice and data services that implement robust call features, call transfers with information delivery, dynamic information exchange and knowledge base applications.  The data services can be an extension of the services defined and delivered via the ESMI and EISI protocols.  This is illustrated in Figure C-3.
3 Example ESMI PSAP Configurations

The ESMI protocol can be implemented in various configurations depending on PSAP CPE and ESNet implementation choices. Figure C-4 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 RG-ESMIs in order to distribute connection load and achieve higher overall availability. 
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Figure C-4: 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 C-5.
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Figure C-5: 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 C-6.    
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Figure C-6: 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 C-7, the CESE functional entity is logically duplicated for each unique ESNet connection in terms of identity, connection management and message set interchange.
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Figure C-7: CESE connection to multiple ESNets
It is possible for the PSAP to host the RG-EISI and/or RG-ESMI 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 C-8 it could be discussed in earlier diagrams, such as Figure C-4, as an example of the specific PSAP implementing its own instance of an ESNet.  
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Figure C-8: PSAP CPE implementation of RG-EISI Functional Entity
A possible configuration, not currently supported or planned, is for the ESMI to support a concentrator model where there is not a one-to-one correspondence between a CESE and a PSAP call taker position.  In this configuration the CESE functional entity would provide a concentrator function for multiple call taker applications.  This is not currently supported in business scenarios where the call taker user identification would be required to implement specific services as it would require notification and management of multiple users’ identities over a single ESMI connection.  The ESMI protocol, as currently defined, does not support the notion of multiple user entities supported behind a given CESE functional entity.  This note is included here for completeness with respect to discussions that occurred during ESIF Task Force 34 working sessions.  Nothing would prevent a client side implementation of a concentrator model where the ESNet did not know (and did not have to know in order to implement the appropriate services) about multiple users behind a given CESE functional entity.
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Figure C-9: Non-mediated EISI protocol interaction model
A non-mediated service consuming end-point for the EISI protocol is represented in Figure C-9.  This diagram does not make any assumptions of the implementation at the client entity site.
4 Summary
The Emergency Services Messaging Interface (ESMI) provides a robust bi-directional message set to offer services well beyond what can be done in the legacy ALI to PSAP interface.  New services can be offered to CESEs and the PSAPs that they support.  The ESMI protocol provides services known today and sets the framework for services not yet envisioned.  The EISI protocol lays a foundation for incrementally adding services to an Emergency Services Network infrastructure in a consistent and structured fashion.  Various configurations can be deployed using these protocols, depending on the business objectives and arrangements.
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