For this set of related message set standards, the “base document” IEEE Standard 1512™-2006, identifies what is common among the data sets and message sets used by emergency management centers, as the title states. I send this as another effect to describe the overall message sets for incident management and similar to what might be considered for P1609.0. 
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Abstract

30 This standard addresses the exchange of vital data about public safety issues involved in transportation31

related events, through common incident management message sets. Message sets specified are consistent

32 with the National Intelligent Transportation Systems Architecture and are described using Abstract Syntax

33 Notation One ("ASN.1" or "ASN") syntax. This standard comprises the basic volume of the family of

34 incident management standards, a multi-volume set of documents centered around this base standard.

35 Other members of that family include three other companion volumes, specifying incident management

36 message sets for transportation-management-related data exchange and hazardous-material- and cargo37

related data exchange, etc. Collectively, that family of standards shall be referred to as the “1512 Family of

38 Standards.” The goal of that family of standards is to support efficient communication for the real-time,

39 interagency management of transportation-related events. Those events include incidents, emergencies,

40 accidents, planned roadway closures, special events and disasters caused by humans or natural events.

41 Those events include any such event that impacts transportation systems, or that causes a report to be

-2-

received by an emergency 42 management system, whether or not the event actually affects a transportation

43 system, and whether or not a response is required.

44 Keywords

45 911, ASN.1, ATMS, CAD, Center-to-Center, Data Exchange, EMC, Emergency Services, EMS, Incidents,

46 Incident Response, Incident Management, Incident Management System, Intelligent Transportation

47 Systems, Message Sets, Public Safety, Police, Fire, Law Enforcement, Incident Command, Traffic

48 Incidents, Traffic Incident Management, Traffic Management, TMC, Transportation System Management,

49 Hazmat, Hazardous Materials, Dangerous Goods, Commercial Vehicles, and Emergency Response.

50 Introduction

51 This introduction is not part of IEEE P1512, Standards For Incident Management Message Sets for use by

52 Emergency Management Centers.

53 The Incident Management Working Group was formed from a cross section of ITS (Intelligent

54 Transportation System) and incident management practitioners in 1997 to address the problems and

55 concerns of dispatching traffic management centers interacting with each other in the resolution of

56 (primarily) roadway services disruptions (and certain other events on the highway) - generically referred to

57 as incidents. Advancing the greater coordination of these centers and their cross servicing over various

58 jurisdictional boundaries is the primary objective of this Working Group.

59 This document is one of several related standards in this area and deals primarily with the communication

60 of vital data of a public safety nature involved in transportation-related events. It is the volume referred to

61 the Base Standard: IEEE Std 1512-2000, Standard for Common Incident Management Message Sets for

62 Use by Emergency Management Centers. Other categories of communication, having to do with

63 transportation management, hazardous material and other cargo are addressed in other companion volumes

64 generated by the Working Group. The Base Standard, this volume and other companion volumes together

65 comprise what shall be known as the 1512 Family of Standards.

66 The Base Standard includes more general introductory material for the family of standards, including the

67 other companion volumes and the relationship between the family of standards and other ITS standards and

68 the National ITS Architecture. That material will not be repeated here. Rather, the remainder of this

69 section will present a statement of the problem this companion volume is to address, and its goal.

70 Problem Statement

71 In the course of a transportation-related event where multiple public safety agencies are involved, there is a

72 critical need to coordinate the management of the event among those agencies. Involved public safety

73 agencies may include law enforcement, fire & rescue, emergency medical services (EMS), hazardous

74 material management, traffic management, towing and recovery, and others. Each agency has a separate

75 set of tasks, resources, and communication gear; yet the agencies need to coordinate their separate actions.

76 The challenge to be met by the 1512 Family of Standards is to specify message sets to support

77 communication to coordinate those separate actions. That coordination extends to five categories of

78 information:

79 1) Situation awareness: A common-format rendition of the situation, i.e., the spatial layout, general

80 aspects such as smoke and fire, what each agency is doing, and tracking several variables in a

81 summary way: injured, response personnel, response equipment, witnesses, perpetrators, involved

82 vehicles, and cargo.

83 2) Each agency’s plan of action: A flexible format for agencies to disseminate their plans, so that

84 each agency can take all other agencies’ plans into account in its own planning and management.

85 That exchange can support the specification of a single incident-wide action plan, or simply each
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86 specifying its own plan, to be followed 86 separately but accounting for the plans of the other

87 agencies.

88 3) Asset management: An effective way for the agencies to share information about availability of

89 assets for inter-agency management, and then to facilitate the inter-agency use of those assets, i.e.,

90 where Agency A requests that an asset of Agency B be dispatched to the incident. This extends to

91 informing other agencies of the need for services such as law enforcement, evacuation, medical

92 treatment, rescue, fire suppression and hazardous material management.

93 4.) Warning information: Emergency evacuation, responder distress, cautions for responders, and “be

94 on lookout for” information.

95 5.) Messaging overhead: Message priority, drill/not-a-drill, acknowledgement, ability to address by

96 function as opposed to by agency name, and determining whether or not a center is functioning.

97 That presents us with the basis for stating the:

98 Goal of This Companion Volume

99 The goal of this standard is to specify message sets to support the exchange of the five types of information

100 just listed. More precisely, it is to specify the message sets which support that exchange, in combination

101 with the message sets specified in the rest of the 1512 Family of Standards. As of this writing, that 1512

102 Family of Standards includes:

103 • Base Standard: IEEE Std 1512-2006, Standard for Common Incident Management Message

104 Sets for Use by Emergency Management Centers;

105 • Companion Volume: IEEE Std 1512.1-2006, Standard for Traffic Incident Management

106 Message Sets for Use by Emergency Management Centers, and

107 • Companion Volume: IEEE Std 1512.2-2005, Standard for Public Safety Incident

108 Management Message Sets for Use by Emergency Management Centers, and

109 • Companion Volume: IEEE Std 1512.3-2006, Standard for Hazardous Material Incident

110 Management Message Sets for Use by Emergency Management Centers.

111 As part of its support of that exchange, this standard will support existing conventions and nomenclature

112 for established practices in public safety incident management, in particular the National Incident

113 Management System (NIMS)1 and existing formats for incident action plans. At the same time, the

114 message sets will not require that the local implementation use NIMS or any particular format for an

115 incident action plan. While in some local implementations any multi-agency incident is coordinated with a

116 single plan, in other local implementations conventions are oriented around each agency having its own

117 plan without any single, explicitly integrated plan. Both of those cases are supported by this standard.

118 References to ICS and UCS in this volume shall be taken to also refer to the NIMS.

119 This document serves as a base standard for a family of standards in this area and deals primarily with the

120 coordination and exchange of information regarding incidents among emergency management and related

121 centers. More complex data and resource sharing, as well as message flows particular to transportation

122 management, public safety, and hazardous materials, will be addressed in companion volumes to the

123 standard developed by the Working Group. In addition, an Implementation Guide for this standard will

124 provide an overview of the relationships between the messages and further examples of use with other ITS

125 message sets that are not presented in the normative clauses of this standard.

126 The national ITS architecture standards requirements document identifies the requirements for message sets

127 to exchange data about incidents among emergency management and related centers. Incident or

128 emergency management is one of the ITS services identified with centers that perform functions such as

129 transportation management, emergency management, transit management, and information service
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provider. The relevant 130 architecture flows of the National ITS Architecture were identified and verified by

131 the National ITS Architecture Team. The following problem statement forms the framework within which

132 the message structures specification was developed.

133 The problem can stated as follows : A wide variety of separate organizations, each independently

134 dispatching their own resources in the form of personnel and equipment, process incidents with a focus

135 centric to their own community requirements. Each has established operational procedures and methods

136 tailored to meet both their industry and local requirements. The communication systems used by such

137 centers are typically not commercial off-the-shelf in nature but rather have been developed to suit each

138 center after an extensive procurement phase. Each center has a response territory, both geographic and

139 administrative, intertwined with other centers’ jurisdictions in complex ways. Each center has policies for

140 dealing with the public-private release of information to others in unique ways. A degree of institutional

141 distrust and concern for inadvertent release of information to the public prevents the full sharing of

142 information in most cases.

143 NOTE—Matters of safeguarding privacy will occur in implementing this base standard, e.g.,

144 managing the chain of custody of incident data concerning individuals involved in an accident.

145 Though beyond the scope of this base standard, such incident data concerning individuals should

146 be protected through state and federal laws. Only authorized officials within the chain of custody

147 with a “need to know” should be provided access. All data related to safeguarding privacy should

148 be protected by data security technology and audit procedures of the receiving information

149 system. All of the above changes dynamically in some localities based on workload and

150 requirements.

151

152 These conditions vary considerably from state to state and also among local jurisdictional implementations

153 within a state. There is not a uniform model from which such incident management processes are built,

154 making each a unique case. These issues are made more complex with the many communication

155 alternatives among motorists and the mobile public that can report and inform all parties about the

156 occurrence of an incident in real time. This leads to many centers learning about the same event from many

157 sources and requires a coordinated process. The goal of this standard is to provide common incident

158 management message sets in a uniform and open format that the local implementer can then tailor in a way

159 that best suits its requirements and policies for communicating among those centers.

160 This standard specifically references a concurrently developed (and evolving) group of ITS standards that

161 address transportation management centers, transit management centers, vehicles reporting Mayday events,

162 and various pre-existing public safety and incident response agencies, each with procedures and standards,

163 e.g., the E911 community. This standard establishes ways for these separate groups to communicate with

164 each other at the emergency management center level, with each continuing to use the primary

165 methodologies already established and accepted among their own constituency groups. Setting up such a

166 communication system may require extant interagency agreements prior to implementing this standard.

167 Those agreements may establish the communication protocols messaging practices not specified in this

168 standard and the actual messages, data frames, and data elements from this standard that should be used.

169 Companion Volumes

170 This document (the Base Standard) provides definitions and use information on dialogs, messages, data

171 frames, and data elements which are then also used in the companion volumes listed above. In order to

172 make full use of this information the Base Standard, companion volumes and other references to ITS and

173 industry standards may also need to be employed. That is particularly true in the area of message set re-use

174 where the contents of various elements have been taken from well established practices, both within and

175 outside that of the ITS and the public safety industries.
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176 The standard and use with data registries

177 The standard was developed in conjunction with entries designed to be made into a data registry. The

178 following information may be useful to persons wishing to track the data structures described in this

179 standard with those entries or in other similar registries.

180 In each of the data structures found in Clauses Five, Six and Seven of this document the following meta

181 data fields are used and are equivalent to the named fields in a data registry. The mapping between these

182 fields is as follows. The specific clause numbering and name of an entry is also the DESCRIPTIVE

183 NAME of that entry in the registry (the part which follows after the “:” is the name used). The one or more

184 paragraphs that then follow, headed “Use,” forms the DESCRIPTION entry. The final one or more

185 paragraphs, headed “Remarks,” forms the REMARKS entry. The section headed “Used by,” contains

186 linkages to other data structures that in turn refer to this one. In a data registry the fields RELATED DATA

187 CONCEPT and RELATIONSHIP TYPE may be used to convey this information, along with other

188 relationships. The section headed by “ASN.1 Representation,” contains all the ASN.1 defining code. In a

189 data registry this information is broken up among the fields: ASN.1 NAME, DATA TYPE, VALID

190 VALUE RULE, and BODY. The ASN.1 NAME contains the formal ASN.1 Type Definition name of the

191 object. The DATA TYPE contains the base type from which it is defined. The VALID VALUE RULE, or

192 the BODY, then contains the various constraints, declared constants, enumerations values, and comments

193 of the rest of the definition. In the case of data element entries, this information is found in the VALID

194 VALUE RULE, while in the case of data frames and messages, this information is placed into the BODY

195 field.

196 Other fields used in a data registry (such as UNITS or FORMULA) are, typically, not provided with

197 content from this standard, or are self evident and constant in nature. The SOURCE field is an example of

198 this,
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707 1. Overview

708 The need for coordination among response agencies involved in the processing of various emergency or

709 traffic-related incidents is self-evident, but a common set of established procedures and operational

710 methods is required in order to exchange vital data among participating parties in a concise, unambiguous,

711 and rapid fashion. This body of related standards addresses the communication of messages among affected

712 emergency response agencies during and after the occurrence of an emergency incident. Within the

713 duration of an incident, each involved agency has responsibilities that vary over time, based on the type of

714 incident, local custom, and agreed upon responding resource allocations, which are often determined at the

715 incident scene or at dispatching points within each agency. This standard addresses the exchange of

716 information among such centers, and has been carefully developed to allow a wide variation in local

717 implementation, while still using the framework and the concepts of the National Intelligent Transportation

718 System (ITS) Architecture. In addition, the work of prior standards, which this standard references, forms a

719 portion of the messages in this standard.

720 This standard specifies a framework for exchange of data in message sets for use by centers involved in

721 transportation-related incident management, in particular, for exchanges of data for coordination among

722 public safety agencies, and between those agencies and Traffic Management Centers (TMCs).

723 This standard supplements the IEEE Standard 1512, Standard for Common Incident Management Message

724 Sets for Use by Emergency Management Centers, henceforth called the “Base Standard,” as well as three

725 other Companion Volumes in the 1512 Family of Standards, listed earlier. The overview, scope and

726 purpose of IEEE Standard 1512-2000 will not be repeated in this standard.

727 In the course of managing many transportation-related events, there is a need for coordinating the actions of

728 several different public safety and traffic management agencies. While each agency may be in full control

729 of its own part of the management of the incident, it must coordinate with the other agencies in five

730 different ways:

731 1) Exchange information about the situation, “situation awareness,” so that all agencies know what

732 every agency sees.

733 2) Exchange each other’s plans, so every agency knows every other agency’s plans. This could be

734 done by generating one overall plan based on each agency’s plan, or by simply exchanging all

735 plans so each agency’s plan can be generated and adjusted taking into account all other agencies’

736 plans. Either way, plans must be exchanged among agencies.

737 3) Exchange information about available assets, and then coordinate use of those assets. This

738 involves sharing updates on each agency’s assets availability and location, then exchanging

739 information necessary of inter-agency requests for assets. (4) Exchange warning information.
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740 This includes emergency evacuation, responder distress,

741 cautions for responders and “be on lookout for” information.

742 5) Manage the exchange of all of the above information. This includes message priority, drill/not-a743

drill, acknowledgement, routing messages to centers based on their roles in the incident as

744 opposed to by agency name, and determining whether or not a center is functioning.

745 Managing the operational complexities of collecting or generating that data, collating and analyzing it, then

746 disseminating the results as necessary, is a task for the local implementation. The task for this standard is

747 to provide the framework for communication among the public safety and traffic management agencies to

748 provide a flexible basis for the five types of information exchange listed here.

749 1.1 Scope

750 This standard is the base standard for a family of related standards that address the intercommunication

751 needs of emergency management centers and other types of centers engaged in transportation incident

752 management. Incident in this standard includes information concerning any transportation-related event

753 that is received by the emergency management system, including planned roadway closures and special

754 events, whether or not the incident actually affects traffic flow, and whether or not a response is required.

755 This standard specifies common incident management message sets to allow vital data exchange for

756 information and coordination. It provides a common mechanism for this data exchange within the defined

757 National ITS Architecture with latitude for local agencies to determine what level of cooperation, and

758 hence message exchanges, best meets their requirements. This standard is independent of communication

759 protocols used in any local implementation. It also assumes that the mechanics of communication, such as

760 addressing, are handled by communication management which is not addressed in this standard.

761 Other companion standards, herein referred to as companion volumes, will provide specific content and

762 usage guidance for other types of centers that could participate in a local incident management system.

763 Companion volumes dealing with the unique needs of transportation management, public safety, and

764 hazardous materials centers have been developed as well.

765 The Base Standard specifies messages, data frames and data elements for the basic underlying

766 communication involved in real-time interagency transportation-related incident management. Refer to the

767 Base Standard for specification of the scope of the combination of the Base Standard and companion

768 volumes such as this one. Together, the Base Standard and companion volumes shall be referred to as the

769 “1512 Family of Standards.”

770 Clauses 6 and 7 of this standard present the specified messages, data frames and data elements in ASN.1

771 format and in XML formats. A complete set of listing in ASN,1 and an XML schema are presented in the

772 annex sections.

773 1.2 Purpose

774 This standard provides a framework for the exchange of messages used in incident management between

775 emergency management centers and other types of centers, e.g., transportation management centers

776 (TMCs). A minimum set of messages to be accommodated by compliant systems is dictated. Within the

777 framework, there is ample flexibility, in that many messages are in fact composed of lists of optional DEs,

778 so those lists have the function of “vocabularies” of DEs. That is, the actual DEs specified in a local

779 implementation can be selected from those lists. In addition, within some DEs, where there is a list of

780 possible data values (e.g., possible center types and possible causes for evacuation), there are provisions for

781 local implementers to add their own values. This provides for both a standardized lexicon for describing

782 events, as well as a local derivative list to be used. Because the dispatching systems of each participating

783 center may internally use radically different coding schemes for incidents, events, and resources that it

784 wishes to exchange data about, this standard provides a flexible set of descriptive elements that can be

785 implemented to provide differing levels of local, regional, and national interoperation. It remains the

786 responsibility of participating local agencies to determine what level of interoperation is suitable for their

787 own needs. In a local implementation, conformance with this standard may require extant interagency

788 agreements to exchange particular messages using particular DEs selected from this standard. Those
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messages have been structured so that centers using different 789 legacy systems, and centers with different

790 data needs, can still use a set of common messages to exchange information with other centers.

791 Further, this standard shall be implemented in conjunction with related ITS standards that provide other

792 required portions of the entire architecture. The related ITS standards include detailed message formatting

793 with specific center and domain field of use, center-to-center exchange protocols, and messaging processes,

794 including message delivery, security, and gateway functions. This standard acts as a “wrapper,”

795 incorporating such domain-specific knowledge in its own messages to allow exchange of information in

796 each companion volume for each type of center.

797 2. References

798 The following documents shall be used, when applicable, in the process of populating and developing the

799 message sets of this standard. The specific revision and issued date stated below shall be used for each

800 document. When the following documents are superseded by an approved revision, the revised version

801 shall be reviewed for applicability.

802 The references cited below shall be included in the references of the other companion volumes of this

803 standard unless specifically excepted.
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1249 4 Structure of the standard

1250 This clause describes how the remaining clauses present the (Data Elements) DEs, (Data Frames) DFs, and

1251 message elements of the standard, the syntax used in those clauses to describe those elements, the

1252 conditions of conformance to the standard, and the relationship of this standard to other standards in the

1253 IEEE 1512 companion volumes and related standards.

1254 — Subclause 4.1 introduces a methodology and syntax notation used to refer to other messages and

1255 DEs in other standards that are referenced in this family of standards.

1256 — Subclause 4.2 provides guidance on conformance of messages specified in the base standard.

1257 — Subclause 4.3 outlines what content is contained in the companion volumes and explains in greater

1258 detail the concept of volumes for each type of center.

1259 — Subclause 4.4 provides details of the IM message structure and a brief description of the messages

1260 used in IEEE 1512 family of standards

1261 — .Clause 5 provides details of message exchanges and dialog patterns used in the standard between

1262 centers. It is intended to issue a set of WSDL files here in future editions.

1263 — Clause 6 provides the precise message structures and usage of each message in turn, and defines the

1264 elements that make up each message. It provides a modest taxonomy of related message families to

1265 introduce the reader to the conceptual grouping of the messages. Based on this formal descriptio
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it becomes straightforward to add local message definitions 1266 and any supporting DEs and data

1267 frames (DFs) needed to handle unique requirements. This is done in each companion volume to

1268 focus on the needs of specific center functions (e.g., traffic incident management, public safety

1269 coordination, and hazardous materials incident management). The precise message definitions that

1270 result may reference additional DEs that are provided in the companion volumes. The definitions

1271 that are provided are used by every center. For DEs appearing in Clause 5 that are adopted from

1272 other functional areas, their source names and standards are referenced directly in Clause 5. The

1273 base standard uses module definitions where groups of elements taken from a single standard are all

1274 placed in a similar module. In addition, the ASN.1 is presented in a section called “ASN.1

1275 Representation”. In a similar manner, the equivalent XML expression is presented in a section

1276 called “XML Representation” which follows the translation rule set cited in Clause 2.

1277 — Clause 7 provides the definition and usage guidelines of those Data Frames (DFs) defined by this

1278 standard. Any message specified in Clause 6 shall have all of its DFs specified in this clause, except

1279 those that are adopted from other functional areas, or defined in other volumes of the family of

1280 standards. Where those DFs include DEs defined by other functional areas, their source names and

1281 standards are cited. Implementers shall refer to the cited source standard in each case, which is the

1282 definitive issuing authority.

1283 — Clause 8 provides the definition and usage guidelines of the Data Elements (DEs) defined by this

1284 standard. Any message or DF specified in Clauses 6 and 7 shall have all of its DEs specified in this

1285 clause, except those DEs that are primitive ASN.1 data types or those that are adopted from other

1286 functional areas, or defined in other volumes of the family of standards.

1287 — Clause 9 defines the external entries specified in Clauses 6 and 7 that are composed of message

1288 elements defined by other standards bodies. The referenced standards shall be consulted for further

1289 information regarding their proper use. The ASN.1 and XML definitions used in this standard shall

1290 be taken as the governing definition unless otherwise noted in each entry. Caution needs to be

1291 exercised during deployment if and when these “foreign” or external elements are used.

1292 The implementation guide for this standard will outline a number of key concepts and provide

1293 implementation advice. It describes additional, useful messages that are not part of this standard and would

1294 provide a more complete understanding of an implemented message set. It will also contain example

1295 scenarios that show the message set in operation and will therefore be useful in understanding how the

1296 messages interoperate to effect center-to-center communication.

1297 4.1 Syntax used in the standard

1298 The messages in this standard are defined in accordance with ASN.1:1997, an internationally recognized

1299 method for defining message structures independent of the computer languages and transmission encoding

1300 rules used in implementation. The ITS community (here composed of both the ANSI community of

1301 standards development organizations [SDOs] and the U.S. Federal Government in its position as a treaty

1302 member of international standards bodies) has adopted this method for use across the various domains of

1303 ITS implementation. This standard makes extensive use of comments to specify a variety of other message

1304 elements incorporated by reference into the messages of this standard. Because all of the cited references

1305 are not available in an ASN.1 format, it is problematic to include them directly. Therefore, a consistent

1306 naming structure and a series of comments to refer to the incorporated message elements in question have

1307 been used. A number of standards that claim to be ASN.1:1997 compliant use the underscore character “_”

1308 in the message names. In such cases, this standard replaces the underscore character with a dash “–”.

1309 IM message sets for the base standard consist of the following message sets and data frames. Each

1310 message set is further divided into specific messages and elements defined in clause 6. Typically, these

1311 messages are made up of message content external to this document (from other functional areas and

1312 companion volumes).
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For DEs incorporated by 1313 reference into the messages of this standard, the specific DE in the specific source

1314 document can be found by referring to the path specified in the bracketed area found in a comment line of

1315 the source code. A path approach with an abbreviated name of each source document (established in Clause

1316 2) has been used in conjunction with an unambiguous set of names to refer to the final DE itself. The

1317 period character “.” is used to delimit between the taxonomy of names leading to the element.

1318 An additional DE identifier is provided for reference in this standard where available. In the adjacent

1319 comments, any additional information is provided that is needed. When the incorporation by reference is to

1320 an external message, as opposed to an external DE, it is designated by the colon character “:” used to

1321 delimit among the taxonomy of names leading to the message. The path is specified in brackets in a

1322 comment line.

1323 DEs specified in this standard (as opposed to those incorporated by reference) are composed of atomic

1324 types with generally self-explanatory names such as INTEGER or ENUMERATED (a numbered list of

1325 names) or BIT STRING (a logical bit field). The keyword IA5String is the ASN.1 term for an ASCII

1326 string; the range of possible lengths is appended. Like most programming languages, new types can be

1327 defined from previously defined DFs and given a unique name after which objects of this type can be

1328 instantiated into the specification with their own name. An example is the ‘Header’ which is the complex

1329 object (defined in detail in Clause 7 and used in message definitions in Clause 6). In the previous example,

1330 the specific instance of the ‘Header’ DF is named ‘Header.’ For a more complete discussion of the ASN.1

1331 syntax, consult Clause 2.

1332 This latest version of the base standard uses module definitions where groups of elements taken from a

1333 single standard are all placed in a similar module. Also, the ASN.1 is presented in a section called “ASN.1

1334 Representation”. In a similar manner, the equivalent XML expression is presented in a section called

1335 “XML Representation” which follows the translation rule set cited in Clause 2. The XML productions used

1336 in this standard follow the conversion rules between ASN.1 and XML developed by the SAE ATIS

1337 committee and published by the SAE as J2560. At this time, all the different message sets exchanged

1338 between centers of ITS have been converted to XML following these same rules to ensure interoperability.

1339 XML, the eXtensible Markup Language11, is a standard of the World Wide Web Consortium (W3C). XML

1340 is a means by which one computer can encode some information (data) so that another computer receiving

1341 that encoded information will be able to understand its contents and act on that content (e.g., process the

1342 information, display the information to a human, store the information in a database, issue a command to a

1343 field device, etc.).

1344 Once information is described (encoded) using XML, it is called a document. An XML document is

1345 comprised primarily of elements. An element is delimited by tags. Usually, a tag is comprised of the

1346 name of the element it delimits, enclosed between a pair of angle brackets (“<” and “>”). Tags usually

1347 come in pairs – a start-tag and an end-tag. The element name in the start and end tag are identical except

1348 that the latter has a forward slash (“/”) at its beginning. A start-tag may optionally include attributes of the

1349 element. An attribute name is followed by an equal sign and a value for that attribute. The content of an

1350 element is the text that appears between its start-tag and its end-tag. Elements may be nested – the content

1351 of an element can include other elements.

1352 Nesting allows for complex information structures. In the above example, nesting could be used to show

1353 that an element (a piece of information) called “SignalController” is made up of other elements

1354 (HardwareType, FirmwareType, FirmwareVersion, Section, and Detector), and that Detector information in

1355 turn is comprised of other elements (HardwareType, Lane, Dimensions), and that Dimension information in

1356 turn is comprised of still other elements (Width, Length).
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The encoding rules, or grammar, for a particular application a 1357 re usually defined using an XML Schema12.

1358 This is a definition of things such as the set of allowable tags (e.g, element types), attributes of each

1359 element type (if any), default values (if any), and how elements can be nested (data structure). A message

1360 or document describing a traffic signal would use a different XML schema than a message or document

1361 describing an incident. If desired, the schema can be included within the document, to enable a receiving

1362 computer to validate the encoding. XML schemas are defined using the XML schema language.

1363 An XML schema is extensible. Additional element types can be added at any time in the future without

1364 invalidating earlier versions of the schema. The XML standard requires software that reads and interprets

1365 an XML document (called an XML parser) to ignore any tags (and elements thus delimited) that are not

1366 included in the version of the schema currently used by that parser.

1367 The eXtensible style sheet language (XSL) can be used to enable a computer to automatically translate the

1368 information content of an XML document, into another formatted document (must be in text format)

1369 including XML.

1370 4.2 Conformance with the standard

1371 A message shall be considered conformant to the 1512 family of standards when the message syntax

1372 specified in the standards, as defined by the XML schema and/or ASN.1 syntax as referenced in the

1373 Standard, is utilized. It should be noted that the use of local data extensions are permitted by the Standard.

1374 This standard is specified using ASN.1:1997 syntax, independent of the underlying communication

1375 protocols.

1376 In cases where a conflict exists between the textual description of a message and the ASN.1 syntax of the

1377 message, the ASN.1 syntax shall take precedence.

1378 In cases where a conflict exists between the textual description of a message and the XML syntax of the

1379 message and ASN.1 syntax is not present, the XML syntax shall take precedence.

1380

1381 4.3 Relationship with the companion volumes

1382 This base standard sets requirements for all emergency management centers. The companion volumes

1383 extend the message functionality with additional content and operating requirements as needed. This does

1384 not eliminate the need for local agreements and further profiling of the resulting message sets. Rather, it

1385 provides implementation insights and requirements that any center of a specific type must follow to remain

1386 interoperable with other centers.

1387 The relationship of the existing and future companion volumes to the Base Standard in the IEEE 1512

1388 Family of Standards is illustrated below in Figure 1.

1389

1390

1391

1392

1393

1394

12 XML Schema is a standard of the World Wide Web Consortium and becoming the preferred method of

defining the grammar for an XML document type, replacing the original method called Document Type

Definition (DTD).
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1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405 Figure 1 – Concept of related companion volumes for IEEE 1512

1406 This base standard contains some messaging for managing centers on and off-line (changing operational

1407 status) and for coordination of incident creation, management and numbering. These features can be used

1408 in a local implementation to define a lead agency for any incident, according to practices agreed upon in

1409 that local implementation. These message sets are not further profiled in the companion volumes since all

1410 centers use them in a similar way.

1411 A related area of interest is the protocol under which the community of centers communicates. Within ITS,

1412 there is a standard-making activity referred to as the National Transportation Communications for ITS

1413 Protocol (NTCIP) “Center-to-Center” Working Group. Two protocols (applicable to IEEE 1512) have

1414 been defined for the exchange of ASN.1 and XML messages between centers. One is titled “Application

1415 Profile for DATEX-ASN (NTCIP 2304)”, and another separate protocol (currently a User Comment Draft)

1416 titled “Application Profile for XML Message Encoding and Transport for ITS Center to Center

1417 Communications (NTCIP 2306)” is being defined for the exchange of XML messages. At present an

1418 information report titled “XML in ITS Center-to-Center Communications (NTCIP 9010)” is available.

1419 Conceptually, that protocol work fits “below” or “closer to the metal” than the center-to-center end1420

application message definitions for incident management, which is the subject of this standard. Use of the

1421 NTCIP methods is likely to gain wide acceptance among ITS centers. However, there are a wide variety of

1422 legacy public safety center computer-aided dispatch (CAD) systems that do not have any awareness of the

1423 NTCIP center-to-center efforts and who have little compulsion to adhere to them. Therefore, this standard

1424 remains neutral in this specific area to encompass the widest possible accommodation of legacy systems.

1425 The companion volumes contains different levels of detail and message content depending on which of

1426 three types of centers (i.e., traffic, public safety, or HAZMAT) is involved. The companion volume

1427 detailing Traffic Incident Management message sets for use by Emergency Management Centers (IEEE std.

1428 1512.1-2006) has been developed. This companion volume has, in general, made use of the prior work

1429 (adopting it, referencing it) rather than replicating it.

1430 The ideal case of this first type of center participates in the ITS traffic management community, which is in

1431 the process of developing a wide set of encompassing message sets and data dictionary standards related to

1432 this standard. Due to the availability of draft versions of the data dictionary, many of the objectives of

1433 IEEE Std 1512-2000, when applied specifically to TMCs, were met by including the TMC standards by

1434 reference. A TMC (unlike many other types of centers) often shares data with other centers, which

1435 stimulated the development of a rich set of pre-existing messages. Incident description (IDX) (the principal

1436 information exchanging message) was designed to reuse many of these messages as shown in the first

1437 companion volume, IEEE std 1512.1-2006, Traffic Management Standard.
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1438 An example of the second type of center is a public safety center, such as where 9-1-1 public safety access

1439 points and fire dispatch would be located. Larger operations are typically supported by CAD and records

1440 management systems (RMS), which tightly integrate these centers with other internal nodes (stations,

1441 apparatus, and support and administrative locations). Integration between different systems is much rarer

1442 and much more difficult to achieve. While there are established and standardized information exchange

1443 practices dealing with external systems, most are concerned with after-the-fact reporting of various types of

1444 incident information to higher echelons or record-keeping systems. This standard differentiates between

1445 criminal justice management systems and real-time asset management systems, such as CAD. Criminal

1446 justice systems are more concerned with the flow of crime incidents through the court and corrections

1447 systems and not with getting assets to an incident scene.

1448 The scope of all of these systems greatly exceeds that of the TMC, as public safety deals not only with the

1449 highway and traffic, but also much more formally with persons, places, and things. Some of this subject

1450 matter is reusable in ITS. As a result of these factors, the IDX information to be found in the public safety

1451 volume may be both larger and more diverse than the TMC volume, and suitable for inclusion in IEEE std

1452 1512.2-2005, Public Safety Standard. The justice community is also looking at harmonization of data

1453 between these types of systems.

1454 Finally, there is a third general type of center—a HAZMAT center. Because a HAZMAT situation has

1455 specific personnel, equipment, response plans, and serious implications, IEEE std 1512.3-2006, HAZMAT

1456 Standard was created with messages specifically for a HAZMAT volume. HAZMAT centers usually

1457 operate on a much narrower scope than traffic or public safety centers, are a division of the Fire

1458 Department, and participate from a remote location in a consultative mode.13 Voice coordination

1459 procedures are well understood and commonly practiced, however, automated HAZMAT information

1460 exchange would be new to the community.

1461 The Implementation Guide will incorporate all the messages from the standards into the User’s specific

1462 communication systems. Since the Implementation Guide will be created by the User, certain data

1463 elements that are designed to be modified for local conditions will be defined for that User.

1464 A future volume for In-Vehicle Systems will be created to relay information to deployed vehicles and

1465 resources of appropriate local centers. The message sets would be created to correspond with all general

1466 messages defined in the IEEE Family of Standards, so that local vehicles involved in incident management

1467 activities can communicate with other local centers.

1468 In summary, each companion volume will include detailed IDX message formats unique to the needs or

1469 data content of the centers covered by that volume. If those centers have a prior reference work that can be

1470 used and cited, then the companion volume will do so and tailor the messages with further information. If

1471 no suitable prior reference work or message sets exist about the community using the message formats,

1472 then the companion volume will establish messages as required to fulfill the unique messaging needs of

1473 that community in such a way that it will remain interoperable with other centers covered by the other

1474 companion volumes of this standard.

1475 4.4 Message structures

1476 In some embodiments, it is useful to enclose the incident management (IM) messages in a wrapper

1477 comprised of a “CHOICE” statement in ASN.1:1997. This provides benefits to some users (and is

1478 superfluous to others) depending on the underlying communications methods employed by a center. The

1479 IDX message is the working message that communicates with other users/centers or interested parties.

1480 Most of these messages are very flexible. The structure of this IM message is provided in the example

1481 message below. Table 1 is a list of all the IM messages. Table 2 includes a list of all the IDX sub

_______________________________________________________________________

Extract from:
IEEE Standard 1512.4™-Rev43, STANDARD FOR COMMON TRAFFIC INCIDENTMANAGEMENT MESSAGE SETS FOR USE IN ENTITIES EXTERNAL TO CENTERS
IEEE P1512.4 /Rev 43, September 2006 [issued: 09-14-06]
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1. Overview

This standard specifies a framework for exchange of data in message sets for use by centers involved in

transportation-related incident management, in particular, for exchanges of data for coordination and status

exchange among the mobile assets deployed by a center in response to incident and daily activities.

Deployments using the 1512 method on incident management to exchange data with other responding

centers would use this standard to defined and refine the exchanges that occur with the mobile devices and

personnel associated with those devices under the control of that center.

This standard supplements the IEEE Standard 1512, Standard for Common Incident Management Message

Sets for Use by Emergency Management Centers, henceforth called the “Base Standard,” as well as three

other Companion Volumes in the 1512 Family of Standards. The overview, scope and purpose of IEEE

Standard 1512-2000 will not be repeated in this standard.

In the course of managing many transportation-related events, there is a need for coordinating the actions of

several different public safety and traffic management agencies. While each agency may be in full control

of its own part of the management of the incident, it must coordinate with the other agencies in five

different ways:

1) Exchange information about the situation, “situation awareness,” so that all agencies know what

every agency sees.

2) Exchange each other’s plans, so every agency knows every other agency’s plans. This could be

done by generating one overall plan based on each agency’s plan, or by simply exchanging all

plans so each agency’s plan can be generated and adjusted taking into account all other agencies’

plans. Either way, plans must be exchanged among agencies.

3) Exchange information about available assets, and then coordinate use of those assets. This

involves sharing updates on each agency’s assets availability and location, then exchanging

information necessary of inter-agency requests for assets.

4) Exchange warning information. This includes emergency evacuation, responder distress,

cautions for responders and “be on lookout for” information.

5) Manage the exchange of all of the above information. This includes message priority, drill/not-adrill,

acknowledgement, routing messages to centers based on their roles in the incident
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4.1 The problem and functions

The Problem:

This volume focuses on the tasks involved in transferring information from the field (various data and

status updates) that are used to “build up” either the data model or the complete message defined by the

standard for use between centers. The typical center-to-mobile asset data exchange involves only a small

sub-set of the total data content found in any IDX style message, and that often this information becomes

available outside of the context or incident in which it is involved or will be used. A uniform set of

methods or rules that such partial transactions can be built to support the requirements of Dot four needs to

be developed.

Functions that are essential to solve the problem stated above:

F1: This volume will deal with taking the existing 1512 messages (from all volumes) and finding

suitable means to map these messages into and onto mobile devices operating in a wireless

environment and often acting as mobile command posts.

F2: Mobile devices vary widely in capability (for example in terms of bandwidth, processing ability,

and connectivity they may have). A means to cover some exchanging of messages from Laptops

down to lesser devices such as body carried devices and PDAs and cell phones needs to be

provided.

These two requirements drive us to determine a uniform set of methods to break up the existing larger

message into a set of method to post only the “lite” elements that have changed or are most needed. In this

context, the term “lite” means a short more concise way of sending some of the existing current messages,

not a small set of core messages which all 1512 deployment should minimally support which is another use

of the term “lite” in other contexts. This involves some use of industry post/get methods to assemble a

complete 1512 message over several smaller partial transactions.

Consideration needs to be given to the mobile “device” side driving the data used to populate of some

messages. The classic examples of this is that while there are messages to exchange the location of a

resource with other centers, there is no standard message that simply updates the location of the resource

(eg.: just sending the Lat-long) to its center.

Given this overall problem to solve, several specific requirements need to be supported by this standard.

4.2 Statement of Need for this Standard

The functions specified above naturally lead to the following list of needs that this volume shall fulfill in

concert with the Base Standard (BS) and the other Standards in the complete 1512 Family of Standards.

These needs are based on a combination of the experience of members of the IEEE 1512 Working Group

and results of Table Top Exercise (TTX) held at New Orleans in December 2004. These needs fall into

two categories:

General Messaging Needs:

1. On Scene Emergency Personnel May Day – There is a need for the communication of mayday

from on scene emergency personnel.
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2. Asset dispatching, instructions, and assignment to service calls are routine exchanges that occur

between a center and its mobile assets. Similarly, reports from those in the field of status are

common.

3. Emergency Vehicle and Personnel Arrival Coordination – There is a need to support arrival

coordination and real time logistics. While this functionality is included in the existing 1512

standard, the need to communication between on scene (or near the scene) resources was also

identified.

4. Detailed Location Information - There is a need to support more detailed location information

such as roadway geometrics, detailed block information, building plans, and location of utility

resources (fire, water, electrical) on more detailed maps/plans.

5. The ability to send just the current status, or just the current Lat-Long as partial messages.

6. Mobile to Mobile communication shall be supported by 1512.4 but whether such communication

goes through the Center is an implementation issue. The narrow bandwidth approach developed in

this standard will support mobile to mobile or center to mobile as the mobile portion of the

communications exchange is the limiting constraint.

7. Ability to route the information to a specific agency or their resources as the conditions warrant.

Communications Protocol Needs:

1. 1512.4 General Communication Needs – There is a need to share information between systems in

centers, vehicles, and on emergency personnel, as follows:

a. Center to Emergency Vehicle

b. Center to Emergency Personnel Worn Devices

c. Vehicle to Emergency Personnel Worn Devices

d. Emergency Vehicle to Emergency Vehicle

e. Low bandwidth and high bandwidth wireless need to be supported

2. Support for Narrow Bandwidth Communications – There is a need to support narrow bandwidth

over wireless communications.

a. The 1512.4 should provide for narrower bandwidth implementations, encryption, and

compression. Compressed XML may be an option.

b. May require messages to inform Center that the mobile’s communication is breaking

down, losing signal etc. Also, in case the mobile unit loses a message, there is need to

determine a way for the mobile unit to sync up to the center

c. The same messages used in the existing family of standards might be constrained to

support reduced bandwidth. This may include a limited set of mandatory items (thus

smaller messages), referred to as 1512 “lite”. Another way to deal with the “new”

smaller messages can be by amending 1512.1, .2, .3, instead of including it in the 1512.4

standard.

d. At other times these messages are not suitably formed. For example, when sending

information about an asset to another center, the message contains a complete description

of that asset. This information is helpful to other centers, but not essential in exchanges

between the owning center and the asset itself.

e. It is possible that “lite” may become a simple and consistent way to break down long

messages into step-wise part for transmission of incidental updating so that satellite

centers (or mobile assets connected to centers) can process such messages in sequences

or in more robust pieces and not repeat portions of the message that have not changed.9

1 A primary design aspect of the current existing volumes of the standard is that most message are

comprised of sub-message and that such sub-message are updated in their entirety rather than only

resending the changed elements. This is a simple updating method for distributed databases but it places in

increased bandwidth burden on mobile devices that can perhaps be avoided. This is particularly
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f. A center should be able to process the 1512 “lite” and in doing so be able to build up the

complete message and be able to send the complete (non-lite) message to other centers,

typically connected by wire line methods.

3. Communications Protocol Needs identified include the following:

a. Incorporation of a message header that differentiates whether a high or low bandwidth

message is being transmitted. An emergency vehicle, for example, may need to support

both the high and low bandwidth, but need to change between the two dynamically.

b. There is a need to better support gaps in communications, creating a need for a protocol

to support re-syncing and “smart re-syncing” to allow the requester to ask for only

updates or for a complete snapshot?

c. There may be a need to support federated centers, that in turn would support

communications with on-scene resources. This would present a way to support the

concept of overlapping radio communications systems that would act as one, from the

perspective of an emergency vehicle or on scene emergency personnel.

4. Support for DSRC and 802.11 (a,b,g,p,etc.) was identified. Specific Application Message Needs

were not the focus:

a. For example, specifying all the message need for the work process flows for a freeways

service patrol in performing its duties would be a poor candidate for this volume because

different regions and practitioner industries (police, fire, towing etc.) were unlikely to

agree on the operational level details involved in this. The committee lacks operational

expertise in many of the areas where such messages may someday come to exist.

b. Mobile command centers and terminal acting as a center or command post were in

general seen as the exception this, however they are presumed to be in general using the

1512 message set to conduct most of the message transactions of interest.

c. At the same time nothing should be done to prevent a local deployment building up such

transactions (even using the same underlying common techniques) to achieve a reduction

in complexity and costs.

5. Support for a variety of direct vehicle-to-vehicle message traffic

a. Both with other on-scene vehicles (by public safety radio devices) and with passing

motorist vehicles (DSRC)

b. Support connectively to DSRC message and local RSU message creation using other ITS

standards. This shall include sending various construction safety messages.

c. Support the sharing of terminals for reporting and in cases of equipment failure (and as

determined and allowed by local agencies policies and agreements)

