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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17458-2 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 3,
Electrical and electronic equipment.

ISO 17458 consists of the following parts, under the general title Road vehicles — FlexRay communications
system:

— Part 1: General information and use case definition
— Part 2: Data link layer specification

— Part 3: Data link layer conformance test specification
— Part 4: Electrical physical layer specification

— Part 5: Electrical physical layer conformance test specification

© I1SO 2013 - All rights reserved \Y
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Introduction

The FlexRay communications system is an automotive focused high speed network and was developed with
several main objectives which were defined beyond the capabilities of established standardized bus systems
like CAN and some other proprietary bus systems. Some of the basic characteristics of the FlexRay protocol
are synchronous and asynchronous frame transfer, guaranteed frame latency and jitter during synchronous
transfer, prioritization of frames during asynchronous transfer, single or multi-master clock synchronisation,
time synchronisation across multiple networks, error detection and signalling, and scalable fault tolerance.

The FlexRay communications system is defined for advanced automotive control applications. It serves as a
communication infrastructure for future generation high-speed control applications in vehicles by providing:

— A message exchange service that provides deterministic cycle based message transport;
— Synchronisation service that provides a common time base to all nodes;

— Start-up service that provides an autonomous start-up procedure;

— Error management service that provides error handling and error signalling;

— Wakeup service that addresses the power management needs;

Since start of development the automotive industry world wide supported the specification development. The
FlexRay communications system has been successfully implemented in production vehicles today.

The ISO 17458 series specifies the use cases, the communication protocol and physical layer requirements of
an in-vehicle communication network called "FlexRay communications system".

This part of ISO 17458 has been established in order to define the protocol requirements for vehicle
communication systems implemented on a FlexRay data link.

To achieve this, it is based on the Open Systems Interconnection (OSI) Basic Reference Model specified in
ISO/IEC 7498-1 and ISO/IEC 10731, which structures communication systems into seven layers. When
mapped on this model, the protocol and physical layer requirements specified by ISO 17458 are broken into:
— Diagnostic services (layer 7), specified in ISO 14229-1 [7], ISO 14229-4 [9];

— Presentation layer (layer 6), vehicle manufacturer specific;

— Session layer services (layer 5), specified in 1ISO°14229-2 [8];

— Transport layer services (layer 4), specified in ISO 10681-2 [5];

— Network layer services (layer 3), specified in ISO 10681-2 [5];

— Data link layer (layer 2), specified in ISO 17458-2, ISO 17458-3;

— Physical layer (layer 1), specified in ISO 17458-4, ISO 17458-5;

in accordance with Table 1.
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Table 1 — FlexRay communications system specifications applicable to the OSl layers

Applicability OSl 7 layers FlexRay communications system Vehicle manufacturer
enhanced diagnostics
Application (layer 7) vehicle manufacturer specific ISO 14229-1, 1ISO 14229-4
Presentation (layer 6) vehicle manufacturer specific vehicle manufacturer specific
Seven layer
according to Session (layer 5) vehicle manufacturer specific ISO 14229-2
ISO 742198'1 Transport (layer 4) vehicle manufacturer specific
an ISO 10681-2
ISO/IEC Network (layer 3) vehicle manufacturer specific
10731
Data link (layer 2) ISO 17458-2, ISO 17458-3
Physical (layer 1) ISO 17458-4, 1SO 17458-5

Table 1 shows ISO 17458 Parts 2 — 5 being the common standards for the OSI layers 1 and 2 for the FlexRay
communications system and the vehicle manufacturer enhanced diagnostics.

The FlexRay communications system column shows vehicle manufacturer specific definitions for OSI layers
3-7.

The vehicle manufacturer enhanced diagnostics column shows application layer services covered by
ISO 14229-4 which have been defined in compliance with diagnostic services established in 1ISO 14229-1, but
are not limited to use only with them. ISO 14229-4 is also compatible with most diagnostic services defined in
national standards or vehicle manufacturer's specifications. The presentation layer is defined vehicle
manufacturer specific. The session layer services are covered by ISO 14229-2. The transport protocol and
network layer services are specified in ISO 10681.
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Road vehicles — FlexRay communications system — Part 2:
Data link layer specification

1 Scope

This part of ISO 17458 specifies the FlexRay communication protocol which is specified for a dependable
automotive network. Some of the basic characteristics of the FlexRay protocol are synchronous and
asynchronous frame transfer, guaranteed frame latency and jitter during synchronous transfer, prioritization of
frames during asynchronous transfer, single or multi-master clock synchronisationl) time synchronisation
across multiple networks, error detection and signalling, and scalable fault tolerance?).

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 17458-1, Road vehicles — FlexRay communications system — Part 1: General information and use case
definition

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 17458-1 and the following apply.

3.1.1
application data
data produced and / or used by application tasks

NOTE In the automotive context the term 'signal’ is often used for application data exchanged among tasks.

3.12

bus

communication system topology in which nodes are directly connected to a single, common communication
media (as opposed to connection through stars, gateways, etc.)

NOTE The term bus is also used to refer to the media itself.

1) Multi-master clock synchronisation refers to a synchronisation that is based on the clocks of several (three or more)
synchronisation masters or sync nodes.

2) Scalable fault tolerance refers to the ability of the FlexRay protocol to operate in configurations that provide various
degrees of fault tolerance (i.e., single or dual channel clusters, clusters with many or few sync nodes, etc.).

© 1SO 2013 — All rights reserved 1


https://standards.iteh.ai/catalog/standards/iso/80abccc2-fb39-463c-a794-24375908cace/iso-17458-2-2013

ISO 17458-2:2013(E)

3.1.3

channel idle

condition on the physical transmission medium when no node is transmitting, as perceived by each individual
node in the network

NOTE The detection of channel idle occurs some time after all nodes have actually stopped transmitting (due to idle
detection times, channel effects, ringing, etc.).

3.1.4
clique
set of communication controllers having the same view of certain systems properties

EXAMPLE The global time value or the activity state of communication controllers.

3.15

cluster

communication system of multiple nodes connected via at least one communication channel directly (bus
topology), by active stars (star topology) or by a combination of bus and star connections (hybrid topologies)

NOTE Clusters can be coupled by gateways.

3.1.6
coldstart node
node capable of initiating the communication startup procedure on the cluster by sending startup frames

NOTE TT-D coldstart nodes, TT-L coldstart nodes, and TT-E coldstart nodes are all considered to be coldstart
nodes. By definition, all coldstart nodes are also sync nodes.

3.1.7

communication slot

interval of time during which access to a communication channel is granted exclusively to a specific node for
the transmission of a frame with a frame ID corresponding to the slot

NOTE FlexRay distinguishes between static communication slots and dynamic communication slots.

3.1.8

cycle-dependent slot assignment

method of assigning, for a given channel, an individual slot (identified by a specific slot number and a specific
cycle counter number) or a set of slots (identified by a specific slot number and a set of communication cycle
numbers) to a node

3.1.9

cycle-independent slot assighment

method of assigning, for a given channel, the set of all communication slots having a specific slot number to a
node (i.e., on the given channel, slots with the specific slot number are assigned to the node in all
communication cycles)

3.1.10
cycle number
positive integer used to identify a communication cycle

NOTE The cycle number of each communication cycle is one greater than the cycle number of the previous cycle,
except in cases where the previous cycle had the maximum cycle number value, in which case the cycle number has the
value of zero. The cycle number of the first cycle is, by definition, zero.

3.1.11

cycle time

time within the current communication cycle, expressed in units of macroticks

NOTE Cycle time is reset to zero at the beginning of each communication cycle.

2 © 1SO 2013 — All rights reserved
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3.1.12
dynamic segment
portion of the communication cycle where the media access is controlled via a mini-slotting scheme

NOTE 1  During this segment access to the media is dynamically granted on a priority basis to nodes with data to
transmit.

NOTE 2  Also known as Flexible Time Division Multiple Access (FTDMA).

3.1.13

dynamic slot / dynamic communication slot

interval of time within the dynamic segment of the communication cycle consisting of one or more minislots
during which access to a communication channel is granted exclusively to a specific node for transmission of
a frame with a frame ID corresponding to the slot

NOTE In contrast to a static communication slot, the duration of a dynamic communication slot may vary depending
on the length of the frame. If no frame is sent, the duration of a dynamic communication slot equals that of one minislot.

3.1.14
frame
structure used by the communication system to exchange information within the system

NOTE A frame consists of a header segment, a payload segment and a trailer segment. The payload segment is
used to convey application data.

3.1.15
frame identifier
slot position in the static segment and priority in the dynamic segment

NOTE A lower identifier indicates a higher priority.

3.1.16
global time
combination of cycle counter and cycle time

3.1.17
Hamming distance
minimum distance (i.e., the number of bits which differ) between any two valid code words in a binary code

3.1.18

implementation dependent

behaviour that, subject to restrictions in the specification, may be chosen by an implementation designer.
Implementation dependent behaviour shall be described in detail in the documentation of an implementation

3.1.19

key slot

static slot that is used by a node to transmit sync and startup frames or the slot that is used to transmit when
the node is operating in key slot only mode.

3.1.20
macrotick
interval of time derived from the cluster-wide clock synchronisation algorithm

NOTE A macrotick consists of an integral number of microticks. The actual number of microticks in a given macrotick
is adjusted by the clock synchronisation algorithm. The macrotick represents the smallest granularity unit of the global
time.

3.1.21

microtick
interval of time derived directly from the CC's oscillator (possibly through the use of a prescaler)

© I1SO 2013 - All rights reserved 3
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NOTE The microtick is not affected by the clock synchronisation mechanisms, and is thus a node-local concept.
Different nodes can have microticks of different duration.

3.1.22

minislot

interval of time within the dynamic segment of the communication cycle that is of constant duration (in terms of
macroticks) and that is used by the synchronized FTDMA media access scheme to manage media arbitration

3.1.23

non-coldstart node

node that is not capable of initiating the communication startup procedure (i.e., does not transmit startup
frames)

3.1.24
non-sync node
node that is not configured to transmit sync frames.

3.1.25

non-synchronized operation

operation of a node when the node does not have a notion of FlexRay time, i.e., has no knowledge of slot
identifier, slot boundaries, cycle counter, or segment boundaries

3.1.26
network
combination of the communication channels that connect the nodes of a cluster

3.1.27
node
logical entity connected to the network that is capable of sending and / or receiving frames

3.1.28
null frame
frame that contains no usable data in the payload segment

NOTE A null frame is indicated by a bit in the header segment, and all data bytes in the payload segment are set to
zero.

3.1.29
physical communication link
inter-node connection through which signals are conveyed for the purpose of communication

NOTE All nodes connected to a given physical communication link share the same electrical or optical signals (i.e.,
they are not connected through repeaters, stars, gateways, etc.). Examples of a physical communication link include a bus
network or a point-to-point connection between a node and a star. A communication channel may be constructed by
combining one or more physical communication links together using stars.

3.1.30
precision
worst-case deviation between the corresponding macroticks of any two synchronized nodes in the cluster

3.1.31
slot
see communication slot

3.1.32

slot ID (identifier)
see slot number
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3.1.33

slot multiplexing

technique of assigning, for a given channel, slots having the same slot identifier to different nodes in different
communication cycles

3.1.34
slot number
number used to identify a specific slot within a communication cycle

3.1.35

star

device that allows information to be transferred from one physical communication link to one or more other
physical communication links

NOTE A star duplicates information present on one of its links to the other links connected to the star. A star can be
either passive or active. For the purposes of this specification, all usages of the term "star" are references to an active star
as described in ISO 17458-4.

3.1.36

startup frame

FlexRay frame whose header segment contains an indicator that integrating nodes may use timerelated
information from this frame for initialisation during the startup process

NOTE Startup frames are always also sync frames.

3.1.37

static slot / static communication slot

interval of time within the static segment of the communication cycle that is constant in terms of macroticks
and during which access to a communication channel is granted exclusively to a specific node for
transmission of a frame with a frame ID corresponding to the slot

NOTE Unlike a dynamic communication slot, each static communication slot contains a constant number of
macroticks regardless of whether or not a frame is sent in the slot.

3.1.38

static segment

portion of the communication cycle where the media access is controlled via a static Time Division Multiple
Access (TDMA) scheme

NOTE During this segment access to the media is determined solely by the progression of time.
3.1.39
sync frame

FlexRay frame whose header segment contains an indicator that the deviation measured between the frame's
arrival time and its expected arrival time should be used by the clock synchronisation algorithm

3.1.40
sync node
node configured to transmit sync frames

NOTE Coldstart nodes and TT-D non-coldstart sync nodes are considered to be sync nodes.

3.1.41

synchronized operation

operation of a node when the node has a notion of FlexRay time, i.e., has knowledge of slot identifier, slot
boundaries, cycle counter, and segment boundaries

3.1.42

time gateway
pair of nodes attached to different clusters connected by a time gateway interface
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3.1.43
time gateway interface
interface used by a time gateway source node to provide timing information for a time gateway sink node

3.1.44

time gateway sink node

node configured as TT-E coldstart node, which is connected via a time gateway interface to a time gateway
source node

NOTE The time gateway sink node receives timing information from the time gateway source node.

3.1.45
time gateway source node
node connected via a time gateway interface to a time gateway sink node

NOTE The time gateway source node provides timing information for the time gateway sink node.

3.1.46
time sink cluster
cluster using the TT-E synchronisation method

NOTE The term emphasizes that the TT-E coldstart nodes of this cluster receive their timing from another cluster.

3.1.47
time source cluster
cluster that provides the timing information for a time sink cluster

3.1.48
transmission slot assignment list
structure identifying the set of all slots assigned to a node for transmission

3.1.49
TT-D cluster
cluster in which the clock synchronisation uses the TT-D synchronisation method

NOTE A TT-D cluster consists of two or more TT-D coldstart nodes, zero or more TT-D non-coldstart sync nodes
and, zero or more non-sync nodes.

3.1.50
TT-D coldstart node
coldstart node operating in a TT-D cluster

NOTE This node has only a single key slot and sends a startup / sync frame in the configured key slot in each cycle
on each configured channel.

3.1.51

TT-D non-coldstart sync node

node that is configured to transmit sync frames but is not capable of initiating the communication startup
procedure (i.e., does not send startup frames)

3.1.52

TT-D synchronisation method

method of clock synchronisation in which the clock synchronisation is derived in a distributed manner from two
or more sync nodes

NOTE Two or more coldstart nodes are required to start up a cluster using this synchronisation method.
3.1.53
TT-E cluster

cluster in which the clock synchronisation uses the TT-E synchronisation method
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