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Abstract: Communications protocols to be used for intercar and intracar serial data communica-
tions between subsystems aboard passenger trains are defined by this standard. Minimum accept-
able parameters for a network that can simultaneously handle monitoring and control traffic from
multiple systems are set forth. While the network is not vital, it is intended to be capable of carrying
vital messages.
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|EEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within IEEE represent a consensus of the broad expertise on the subject within the Institute as
well as those activities outside of IEEE that have expressed an interest in participating in the development of
the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is rea-
sonable to conclude that its contents, although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership
affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they
relate to specific applications. When the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since IEEE Standards represent a consensus of
all concerned interests, it is important to ensure that any interpretation has also received the concurrence of a
balance of interests. For this reason, IEEE and the members of its societies and Standards Coordinating
Committees are not able to provide an instant response to interpretation requests except in those cases where
the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may
require use of subject matter covered by patent rights. By publication of this stgndard,
no position is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
which a license may be required by an IEEE standard or for conducting inquirig¢s into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA,; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction
(This introduction is not part of IEEE Std 1473-1999, IEEE Standard for Communications Protocol Aboard Trains.)

Rail vehicles are increasingly being built using pre-assembled modules that perform many different func-
tions. More and more, these modules are communicating over serial data communication links for purposes
such as traction control, diagnostics, and passenger information. Interoperability and interchangeability of
these modules require adherence to standard communication protocols and common network management
procedures.

Rail vehicles may be coupled during operation to form trains. Trains typically consist of one or more basic
operating units coupled in combinations of varying length. Train length may be changed frequently to suit
service requirements. The serial data communications network is expected to maintain operation without
manual intervention when two or more vehicles are coupled or when uncoupling takes place. To this pur-
pose, the network needs sequential numbering, orientation, and self-identification of vehicles.

Rail vehicles may be semipermanently coupled into groups of vehicles not normally or readily separable
during normal operation, i.e., a basic operating unit. In these cases, the network may be preconfigured to
care for sequential numbering, orientation, and self-identification.

The IEEE Rail Transit Vehicle Interface Standards Committee established the Working Group on Communi-
cations Protocol Aboard Trains in 1996. It was chartered to specify the protocols for intercar and intracar
serial data communications aboard passenger trains.

The working group has decided to reference two complementary technologies specified by other entities and
to define the corresponding profiles for all vehicles and trains:

— The Type L protocol, a general-purpose control networking protocol used for connecting equipment
with its sensors and actuators, is defined in EIA 709.1-1998 and EIA 709.3-1998.

— The Type T protocol, which addresses the real-time, availability, and integrity requirements of
critical on-board train control functions and consists of a train and a vehicle bus, is as defined in
IEC 61375-1: 1999.
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