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Abstract:
This contribution illustrates the EISI protocol stack, the use of SOAP headers, and core EISI operations and interfaces.
Recommendation:
Include Sections 1.x below at the beginning of EISI-003 Stage 3
1.1 EISI Communications Protocol Stack

EISI is comprised of a suite of protocols built upon IP technology.  Figure 1 depicts the individual protocols in the suite.  Protocols depicted in gray are commodity support protocols and are outside the scope of this document.  Protocols depicted in white are given detailed coverage in the sections that follow.
A multi-layered approach to the protocol suite is used to separate the set of business messages from the underlying utility functions of message packaging and transmission.  This allows the introduction of new messages to the EISI standard over time.  Connection negotiation is also separate from the messaging protocol itself to allow for intelligent connection establishment.

EISI Application Messages (EAMs) are the collection of application messages that are currently defined by EISI.  These messages carry business data and express business interactions between an EPES and the RG.
EISI Application Messages are enveloped within SOAP. SOAP is used by EISI to encapsulate the XML body of EISI messages and to incorporate specific header information such as transaction identifiers.
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Figure 1 - EISI Communications Protocol
1.2 EISI Messaging Using SOAP

SOAP is used to exchange EISI documents between the RG and EPES.  A SOAP message consists of a SOAP envelope that encloses two data structures: the SOAP header and the SOAP body, and information about the name spaces used to define them. As shown in Figure 2, the EISI header contains message tracking elements that can be used to correlate requests with responses. The SOAP body contains a standard EISI request or response document.
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Figure 2 - SOAP Envelope
The EISI Header conveys processing or control information about the request or response document contained in the SOAP body. For example, the processing or control information enables the transport application to track the status of the request or response document and correlate multiple messages with the same event.

The header section is extensible and based on implementation agreements; additional SOAP Header components can be added to support other EISI transaction requirements, such as routing, transaction, and quality of service, etc. 

The body contains a standard EISI request or response document. The EISI request or response document is defined by the business services. For example, an Alert Service will contain an information body with specific XML elements that specify the notification.

1.3 EISI Header Component

The EISI header block will provide service control information will include the following information:

· SendTimestamp (required field), represents the timestamp stating when the request/response/acknowledgement has been sent, up to milliseconds. The length of this field is 30 characters. 

· MessageID (required) will be used to uniquely identify the message being transferred at the transport level (request or response). The originator is responsible for the uniqueness of the MessageID. It has up to 64 alphanumeric. 
· CorrelationID (see Figure 3 for usage) will be used to correlate a particular request with a response or responses. It has up to 64 alphanumeric.

The following table shows how Header fields can be used in different scenarios:

(Note – “Conditional” field use depends on specific business usage. For example, CoorelationID is required for a Message Exchange Pattern where the Service Provider issues multiple responses for a single request.)

	Transaction Scenarios
	MessageID
	CorrelationID

	Synchronous Request/Response 
	Request
	Required
	Optional

	
	Response
	Required
	Conditional (Note 1)

	Asynchronous Request/Response 


	Request
	Required
	Optional   (Note 2)

	
	Response
	Required
	Conditional (Note 3)

	Synchronous Subscribe/Notify
	Subscribe
	Required
	Optional

(Note 2)

	
	Notify
	Required
	Conditional (Note 3)

	
	Unsubscribe
	Required
	Conditional (Note 2)

	Asynchronous Subscribe/Notify
	Subscribe
	Required
	Required

	
	Notify
	Required
	Required

	
	Unsubscribe
	Required
	Required


Figure 3 - Field Usage Table
Note 1 – If provided in request or subscribe, CorrelationID will be echoed.
Note 2 – Provided in request or subscribe if requester wants provider to correlate all responses and notifications to same event (e.g. EEID or ESIID).

Note 3 – If provided in the request (e.g. EEID or ESIID) then echoed in all responses. If not provided in request and service provider has multiple responses to the request then the service provider initiates CoorelationID on all responses.
1.4 Sample EISI Header

The following is a sample EISI request header for an Asynchronous request/response mode where Service Provider provides multiple responses. MessageID is used to uniquely identify each message over the wire. CorrelationID is used to correlate the request/response and acknowledgement for a particular order transaction. The Services Provider must process EISI header.
<EISIHeader xmlns="??ATIS NAME SPACE??" xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="ATIS_LOC”

<MessageID> 497</ MessageID >

<SendTimestamp>2003-02-11T09:30:47.097-05:00</SendTimestamp>
</EISIHeader>
Figure 4 - Sample EISI Header Request
When the Service Provider receives the Header above, it will respond with the following EISI Header section in the response. The Service Provider attaches the CoorelationID that will correlate the additional responses pending with this response.
<EISIHeader xmlns="??ATIS NAME SPACE??" xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="ATIS_LOC”

< MessageID > 846</ MessageID >

<CorrelationID>112</CorrelationID>

<SendTimestamp>2003-02-11T09:30:48.001-05:00</SendTimestamp>
</EISIHeader>
Figure 5 - Sample EISI Header Response
Note that if the requester had inserted the CorrelationID in the request then the Service Provider would have echoed that CorrelationID in all responses.
1.5 EISI Abstract Core Interfaces

The following abstract core interfaces are designed to offer basic but common interaction points between service providers and consumers.  Service providers that offer access to their functions and data via these pre-defined interfaces should be more easily integrated into an ESNet than those who define custom interfaces.

1.5.1 Synchronous Request/Response

The Synchronous Request/Response abstract interface defines a basic request followed by a single response.  The response is delivered over the transport established by the requester when sending the request.

1.5.1.1 Request Operation

1.5.1.1.1 Request Message
Parameters: none

Sent by: consumer

1.5.1.1.2 Response Message

Parameters: Information Body

Sent by: producer

1.5.2 Synchronous Key-Qualified Request/Response

The Synchronous Key-Qualified Request/Response abstract interface defines a request with a “key” or “keyset” parameter, followed by a single response which wraps an Information Body.  The response is delivered over the transport established by the requester when sending the request.

Author’s note: the term “key” and its derivatives are used within this document as an abstraction for any data type for which any entity may provide service.  Examples include telephone number, SIP address, location (geo or civic), jurisdiction.  This definition may overload the NENA ALI Schema’s definition of the term Key, and therefore may need to be changed to avoid confusion.
1.5.2.1 Request Operation

1.5.2.1.1 Request Message
Parameters: Key | KeySet
Sent by: consumer

1.5.2.1.2 Response Message
Parameters: Information Body

Sent by: producer

1.5.3 Synchronous Subscribe Interface

The Synchronous Subscribe Interface defines operations useful for establishing and terminating an unqualified subscription to a provider.  This interface is implemented by a Notification Provider.
1.5.3.1 Subscribe Operation

The Subscribe operation allows a consumer to establish a subscription to the provider.
1.5.3.1.1 Subscribe Message

Parameters: NotificationCallbackUrl

Sent by: consumer

1.5.3.1.2 SubscribeResult Message

Parameters: OK | Error
Sent by: producer

1.5.3.2 Unsubscribe Operation

The Unsubscribe operation allows a consumer to cancel a subscription to the provider.
1.5.3.2.1 Unsubscribe Message

Parameters: none

Sent by: consumer

1.5.3.2.2 UnsubscribeResult Message

Parameters: OK | Error

Sent by: producer

1.5.3.3 Subscription Status Operation

The Subscription Status operation allows a consumer to ask a service if a given Notification Callback Url is subscribed to the provider.
1.5.3.3.1 GetSubscriptionStatus Message

Parameters: NotificationCallbackUrl

Sent by: consumer

1.5.3.3.2 SubscriptionStatus Message

Parameters: subscribed | unsubscribed | unknown | error
Sent by: producer

1.5.4 Synchronous Key-Qualified Subscribe Interface

The Synchronous Key-Qualified Subscribe Interface defines operations useful for establishing and terminating a subscription to a provider which are qualified to a Key.  This interface is implemented by a Notification Provider.
1.5.4.1 Subscribe Operation

The Subscribe operation allows a consumer to establish a subscription to the provider for a given Key.
1.5.4.1.1 Subscribe Message

Parameters: NotificationCallbackUrl, Key | KeySet
Sent by: consumer

1.5.4.1.2 SubscribeResult Message

Parameters: OK | Error

Sent by: producer

1.5.4.2 Unsubscribe Operation

The Unsubscribe operation allows a consumer to cancel a subscription to the provider for a given Key.
1.5.4.2.1 Unsubscribe Message

Parameters: Key
Sent by: consumer

1.5.4.2.2 UnsubscribeResult Message

Parameters: OK | Error

Sent by: producer

1.5.4.3 Subscription Status Operation

The Subscription Status operation allows a consumer to ask a service if a given Notification Callback Url is subscribed to the provider for a given Key.
1.5.4.3.1 GetSubscriptionStatus Message

Parameters: NotificationCallbackUrl, Key
Sent by: consumer

1.5.4.3.2 SubscriptionStatus Message

Parameters: subscribed | unsubscribed | unknown | error
Sent by: producer

1.5.5 Synchronous Notification Callback Interface

The Synchronous Notification Callback Interface defines operations useful for notifications from providers to which a consumer is subscribed.  This interface is implemented by a Notification Consumer.

1.5.5.1 Notify Operation

The Notify operation delivers a notification message from a Notification Producer to a Notification Consumer.
1.5.5.1.1 Notify Message

Parameters: Information Body

Sent by: producer

1.5.5.1.2 NotifyAcknowledge Message

Parameters: OK | Error
Sent by: consumer

1.5.5.2 SubscriptionTerminated Operation

The SubscriptionTerminated operation cancels the Notification Consumer’s subscription to the Notification Provider.  This operation is useful for situations in which the Provider has determined that no more Notify messages will be sent to the Consumer for the given subscription (e.g. the Provider is shutting down, or there is simply no more data available).
1.5.5.2.1 SubscriptionTerminated Message

Parameters: none

Sent by: producer

1.5.5.2.2 SubscriptionTerminatedAcknowledge Message

Parameters: OK | Error
Sent by: consumer

1.5.6 Synchronous Key-Qualified Notification Callback Interface

The Synchronous Notification Callback Interface defines operations useful for notifications related to a given Key from providers to which a consumer is subscribed.  This interface is implemented by a Notification Consumer.

1.5.6.1 Notify Operation

The Notify operation delivers a notification message related to a given Key from a Notification Producer to a Notification Consumer.
1.5.6.1.1 Notify Message

Parameters: Key | KeySet, Information Body

Sent by: producer

1.5.6.1.2 NotifyAcknowledge Message

Parameters: OK | Error

Sent by: consumer

1.5.6.2 SubscriptionTerminated Operation

The SubscriptionTerminated operation cancels the Notification Consumer’s subscription to the Notification Provider.  This operation is useful for situations in which the Provider has determined that no more Notify messages will be sent to the Consumer for the given subscription (e.g. the Provider is shutting down, or there is simply no more data available for that Key).
1.5.6.2.1 SubscriptionTerminated Message

Parameters: none

Sent by: producer

1.5.6.2.2 SubscriptionTerminatedAcknowledge Message

Parameters: OK | Error

Sent by: consumer

1.5.7 Asynchronous Notification Provider
An Asynchronous Notification Provider is defined as a service that provides a Synchronous Subscribe Interface and expects its Consumers to provide a Synchronous Notification Callback Interface.
1.5.8 Asynchronous Key-Qualified Notification Provider
An Asynchronous Key-Qualified Notification Provider is defined as a service that provides a Synchronous Key-Qualified Subscribe Interface and expects its Consumers to provide a Synchronous Key-Qualified Notification Callback Interface.

1.6 EISI Core Interfaces

The following interfaces can be implemented by any service in the ESNet to provide basic mechanisms to build systems with a base set of interoperability in an ESNet.
1.6.1 System Health Service Interface

Abstract Interface Type: Synchronous Request/Response

The System Health Service interface’s request operation is invoked by a consumer to determine the health status of the provider.  Responses may be “In Service” or “Out of Service”.
1.6.2 System Health Service Notification Interface

Abstract Interface Type: Asynchronous Notification Interface

The System Health Service Notification interface allows a consumer to subscribe to the provider’s health status rather than polling for it.  The notifications may be “In Service” or “Out of Service”. 

This interface could be employed to implement a heartbeat-style function between a consumer and producer.  In such a scenario, the producer would normally send “In Service” notifications to the consumer’s NotificationCallback interface on some interval.

When a provider goes out of service permanently (however the provider defines such a state, e.g. a system shutdown), it should send a SubscriptionTerminated notification to the consumer’s NotificationCallback interface.
1.6.3 KeySet Interface

Abstract Interface Type: Synchronous Request/Response

The KeySet interface’s request operation is invoked by a consumer to determine the set of keys for which a key-qualified provider provides service.  The response’s InformationBody contains a KeySet.

1.6.4 KeySet Change Notification Interface

Abstract Interface Type: Asynchronous Notification Interface

The KeySet Change notification interface allows a consumer to subscribe to changes in the set of keys for which the provider provides service.  If the notification’s InformationBody is empty, the consumer should use the provider’s KeySet interface to retrieve the new KeySet.  Alternately, the InformationBody may contain a KeySet and an indication of whether the KeySet is a replacement set, an additive set or a subtractive set to any set previously known to the subscriber.
1.6.5 KeySet Registry Interface

Abstract Interface Type: Synchronous Key-Qualified Request/Response

The KeySet Registry’s request operation is invoked by the consumer to register as a provider of a KeySet interface (and optionally a KeySet Change Notification interface) with the provider.  Other consumers will use the KeySet Resolution interface (see below) offered by the same logical provider as the KeySet Registry interface to resolve keys to providers providing service on those keys.  
1.6.6 KeySet Resolution Interface

Abstract Interface Type: Synchronous Key-Qualified Request/Response

The KeySet Resolution interface’s request operation is invoked by the consumer to obtain a list of providers which provide service for the Key or KeySet given in the request.  The response’s InformationBody contains a list of providers.
1.7 EISI Abstract Core Service Types

The following abstract core Service Types are designed to offer common sets of interfaces for providers and consumers who interact via EISI.  Service providers that offer access to their functions and data via these pre-defined sets of interfaces should be more easily integrated into an ESNet than those who define custom sets of interfaces.

1.7.1 Standard Availability EPES

A Standard Availability EPES is one that provides at least one of the following interfaces.  The provider may offer other interfaces as well, though these predefined interfaces should be more readily integrated into an ESNet.

The “Standard Availability” designation refers to services that do not play a critical operational role in an ESNet/EISI environment or in the provision of critical emergency services.  Such services might offer status reports, supplemental caller information (e.g. medical information associated with a caller’s ANI), etc.

Provides (Optional): Synchronous Request/Response interface
Provides (Optional): Asynchronous Notification interface
1.7.2 Standard Availability Key-Qualified EPES

A Standard Availability Key-Qualified EPES is one that provides at least one of the Key-Qualified abstract interfaces in addition to a KeySet interface.  The provider must also be able to register its keys to a provider of a KeySet Registry interface.

Provides (Optional): Synchronous Key-Qualified Request/Response interface
Provides (Optional): Asynchronous Key-Qualified Notification interface
Provides: KeySet interface

Consumes: KeySet Registry interface

1.7.3 High Availability EPES

A High Availability EPES is one that provides at least one of the Standard Availability EPES interfaces as well as Health Status information useful for monitoring the EPES and potentially useful for routing around EPES failures.  The provider may offer additional interfaces.

The “High Availability” designation refers to services that play a critical operational role in an ESNet/EISI environment or in the provision of critical emergency services.  Such services might include, for example, ALI databases.

Extends: “Standard Availability EPES”
Provides: System Health Service interface

Provides: System Health Service Notification interface

1.7.4 High Availability Key-Qualified EPES

Extends: “Standard Availability Key-Qualified EPES”
Provides: System Health Service interface

Provides: System Health Service Notification interface

Provides: KeySet Change Notification interface

1.8 EISI Core Service Types

The following EISI Core Service Types are defined which provide an infrastructure upon which EISI is built.
1.8.1 Response Gateway

The Response Gateway (RG) is primarily a consumer of the data and functions offered by EPES’s.  Its function is to mediate access to EPES services on behalf of its clients and to coordinate data delivery activities.  It is a critical EISI element, and therefore implements the Health Service interfaces to allow external monitoring.

The RG uses a Key Registry (see below) to resolve Keys to EPES’s which provide service for those keys.  For example, the RG may query the Key Registry with an ANI in response to an E9-1-1 call, and receive a reference to an ALI database EPES in response.

Provides: System Health Service interface

Provides: System Health Service Notification interface

Consumes: KeySet Resolution interface

Consumes: Synchronous Request/Response interface
Consumes: Synchronous Key-Qualified Request/Response interface
Consumes: Asynchronous Notification interface
Consumes: Asynchronous Key-Qualified Subscribe/Notify interface
1.8.2 Key Registry

The Key Registry (KR) is a service to which Key-Qualified EPES’s register the KeySets for which they provide service.  It is a critical EISI element, and therefore implements the Health Service interfaces to allow external monitoring.
Provides: KeySet Registry interface

Provides: KeySet Resolution interface

Provides: Health Service interface

Consumes: KeySet interface

Consumes: KeySet Change Notification interface

1.9 Examples (informative)

1.9.1 ALI Database as an EPES

An ALI database may be described, in part, as a High Availability Key-Qualified EPES.  It implements the abstract Key-Qualified Request/Response Interface.  The InformationBody on the request contains a single ALI tQueryRequest, and the InformationBody on the response contains an ALI tQueryResponse. 

{editor’s note - reference NENA ALI schema definition}
1.9.2 Supporting multiple ALI providers

With the support of the Key Registry, it is possible for an ESNet to offer access to multiple different ALI systems.  When each ALI system is introduced to the ESNet, it registers its keys with the Key Registry.  When an E9-1-1 call is being serviced by an RG, the RG may invoke the Key Resolution interface on the Key Registry with the incoming ANI.  Supposing that one of the ALI systems has registered a KeySet that includes the incoming ANI and the other has not, the Key Registry will return a reference to that ALI system, but not the other.
1.9.3 Ancillary Subscriber Services

In addition to critical emergency services such as ALI, the RG may have access to ancillary services to which a subscriber (e.g. a telephone customer) has subscribed.  For instance, suppose a subscriber whishes supplemental information to be displayed to the call taker such as a personal medical history or site information associated with the location of the originating telephone line.  When an RG queries the Key Registry for services, not only will it receive a reference to an ALI system, but also a reference to a health information EPES or site information database.

1.9.4 Alert EPES

An EPES that offers an alert service (e.g. Amber Alerts) can be described as an Asynchronous Notification Provider.
2 Authors’ notes 
· The KeySet Registry interface requires an un-register capability.
· The terms Key, KeySet and Key-Qualified may need to be renamed to avoid conflicts with the NENA ALI schema’s use of the term Key.
· Remove RG dependence (add ECES)






















































�Approved as written


�Approved as modified


�Approved as modified


�Not approved


�Approved as modified


�Approved as modified


�Approved as modified


�NOT approved


�NOT approved


�Postponed (NOT approved)


�Incorporate ECES


�Postponed (NOT approved)





Copyright Statement:
Each contribution or document submitted to an ATIS Forum or Committee is subject to an unlimited perpetual, non-exclusive, royalty-free, world-wide right and license to ATIS of any copyrights in such contribution or document.  This license includes the right to copy, publish and distribute the contribution in any way, and to prepare derivative works that are based on or incorporate all or part of the contribution, the license to such derivative works to be of the same scope as the license of the original contribution.  For further information on ATIS Intellectual Property Policy, please see Section 10 of the ATIS Operating Procedures (Version 2.0).
ii
xiii

_1183274643.vsd
EISI Application Messages


SOAP



HTTP or other
(HTTP required for minimal interoperability)


DNS


(Address resolution)


SSL/TLS
(EISI communications privacy;
certificate authentication)


Internet Protocol (TCP, UDP, ICMP)


Drivers & Physical Network



_1183370503.vsd
SOAP Envelope


EISI Headers


SOAP Header


EISI Body


SOAP Body



