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FOREWORD

This SAE Recommended Practice is intended as a guide toward standard practice and is subject to change to keep pace
with experience and technical advances.

The ability of Electric Vehicles (EVSs) to correctly operate with the off-board electrical supply equipment used to charge
them is a major concern for the producers and consumers of such vehicles. This concern stems from the cost of
developing an electric “fueling” infrastructure. If EVs are to gain wide acceptance, this infrastructure must, at the least,
provide consumers with the same level of convenience that is available for today’s fossil-fueled vehicles. Ideally, there
would be a single set of physical and functional requirements for the interaction between an EV and the off-board
equipment. Designing to those requirements would allow any EV to charge with any off-board equipment, regardless of
the producer of the vehicle or off-board equipment. This would be similar to today’s internal combustion engine vehicles
and gasoline pum]s for unleaded fuels.
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Today, there are two electrical energy coupling methods under consideration for EVs. One conductively transfers
electrical energy (AC or DC) through metallic contacts. The other inductively transfers electrical energy through a
separable transformer. These couplings are detailed in SAE J1772 and SAE J1773, respectively. Each of these physical
coupling methods includes a means to communicate data that are necessary to control the transfer of energy to the
vehicle. Unfortunately, these coupling methods are not physically compatible. Therefore, interoperability between EVs and
equipment using different methods is not possible.

While interoperability between conductively and inductively coupled systems is not physically possible, each coupling
method performs the same basic functions. When the combination of the EV and the off-board equipment is considered
as a complete energy transfer system, there is no reason for the system’s functional requirements to differ due to the
physical coupling method. The only variation as a result of coupling method is the location (on-board or off-board) where
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1. SCOPE

SAE J2293 establishes requirements for Electric Vehicles (EV) and the off-board Electric Vehicle Supply Equipment
(EVSE) used to transfer electrical energy to an EV from an Electric Utility Power System (Utility) in North America. This
document defines, either directly or by reference, all characteristics of the total EV Energy Transfer System (EV-ETS)
necessary to insure the functional interoperability of an EV and EVSE of the same physical system architecture. The ETS,
regardless of architecture, is responsible for the conversion of AC electrical energy into DC electrical energy that can be
used to charge the Storage Battery of an EV, as shown in Figure 1.

Electric Utility \\\
Power System Y
{Utility)

7

Service Drop Electric Vehicle *

Energy Transfer System .
(EV-ETS}

Supply Eglipment !
(EVSE) o Inlet

.
Electric Vehicle ! Y\ Hlectric Vehicle
. (EV)
1}
1

Storage |
Battery |

..............

AC Electrical Engrgy L L » DC Elegtrical Energy

FIGURE 1 - ELECTRIC VEHICLE ENERGY TRANSFER SYSTEM PHYSICAL CONTEXT

The different physital ETS system architectures are-identified by the form of the energy that is transferrpd between the EV
and the EVSE, as $hown in Figure 2. It is possible’for an EV and EVSE to support more than one architecture.

This document dogs not contain all requitrements related to EV energy transfer, as there are many aspects of an EV and
EVSE that do not|affect their interoperability. Specifically, this document does not deal with the chparacteristics of the
interface between the EVSE and the Utility, except to acknowledge the Utility as the source of energy {o be transferred to
the EV.

The functional requirements for the ETS are described using a functional decomposition meth¢d. This is where
requirements are guccessively broken down into simpler requirements and the relationships between requirements are
captured in a graphic ferm. The requirements are written as the transformation of inputs into outputs, resulting in a model
of the total system

Each lowest level requirement is then allocated to one of four functional groups (FG) shown in Figure 2. These groups
illustrate the variations of the three different system architectures, as the functions they represent will be accomplished
either on an EV or within the EVSE, depending on the architecture. Physical requirements for the channels used to
transfer the power and communicate information between the EV and the EVSE are then defined as a function of
architecture. System architecture variations are referred to as follows:

a. Type A—Conductive AC System Architecture—J2293-1—6.2.1
b. Type B—Inductive System Architecture—J2293-1—6.2.2

c. Type C—Conductive DC System Architecture—J2293—6.2.3
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model in Section 6 is not intended to dictate a specific design or physical implemen

pecific design. Validation against this document is onlyzappropriate at the physical
See Section 8.

verview
sists of two parts, as shown in Figure 3. Eaeh part is published separately. SAE J22

allocates requirements to the EV or EMSE for the various system architectures.
ptwork for communicating data and control information between an EV and EVSE.

ation, but rather to

| description of the system’s expected operational results. ‘Fhese results can be compared against the

boundary between

93-1 describes the
t requires an SAE
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SAE J2293-2 describes the SAE J1850-compliant communication network between the EV and EVSE for this application
(ETS Network). It treats the network as a system with the EV and EVSE from Part 1 as external elements using the
network. Each part has the following outline:

Section 1 Scope—Defines the purpose and content of the document.

Section 2 Reference Section

Section 3 Terms, Definitions—Defines Terms that are specific to the subject of this document and are not defined in
another reference.

Section 4 Abbreviations, and Acronyms—Defines Abbreviations and Acronyms that are spegific to the subject of
this document and are not defined in another reference.

Section 5 Syistem Definition and Context—Defines the purpose and context of the\system |by describing the
relationship of the system to its environment (external elements). This seéction al§o defines specific
copstraints that will shape the functional and physical requirements.

Section 6 Functional System Requirements—Defines the specific requirements of the system using the functional
decomposition method. The major functions are decomposed, into’simple, interrelated elements, without
regard for whether a function will be implemented off-board ofon-board the EV. Thege elements form a
ma@del of the total requirements.

Section 7 Sylstem Architecture—Defines the architecture(s) of. the system. Each of the elements of the model in
Sdction 6 are assigned to an EV or the EVSE. In.Rart 1, elements are first grouped jnto four functional
groups. These groups form a series chain of energy conversions, as shown in| Figure 2, that is
representative of any of the ETS architecture,

Section 8 Vdlidation—Identifies which of the reguirements in Section 6 shall be validateq for each of the
arthitectures described in Section 7. Specific test procedures are defined as required.

Section 9 Ddta Dictionary—Defines each flow used as a part of the requirements model in Sectign 6. These are the
mihimum requirements that shall'be considered when the system is actually implementgd.

1.2 SAE Document Interrelationships

Figure 4 shows thg
references these d
documents that wil
the following docu

interrelationships of SAE J1772, SAE J1773, SAE J1850, SAE J2178, and this doc
ocuments and. provides additional information to form a complete set of requiremen
have an influence on the design of EV energy transfer system equipment. Where a
nents, the.documents shall have the following order of precedence:

Lment. SAE J2293
ts. There are other
ny conflicts exist in

a. SAE J2293
b. SAE J2178
c. SAE J1850
d. SAEJ1772

e. SAEJ1773
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e AC System Architecture
System Architecture

e DC System Architecture
r each system type is identified separately."See J2293-1, Section 6, System Archited
b

Lblications

cations form a part of the specification to the extent specified herein. Unless other
AE publications shall apply.

ations

E International>400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-604
1-776-4970\(outside USA), www.sae.org.

ture.

wise indicated, the

-7323 (inside USA

SAE J1715 Elgctric'Vehicle Terminology

SAE J1772 SAEHlectrie-Yehicle-Conduetive-Charge-Coupler

SAE J1773 SAE Electric Vehicle Inductively Coupled Charging

SAE J1798 Recommended Practice for Performance Rating of Electric Vehicle Battery Modules

SAE J1850 Class B Data Communications Network Interface

SAE J2178-1 Class B Data Communication Network Messages—Detailed Header Formats and Physical Address
Assignments

SAE J2178-2 Class B Data Communication Network Messages—Part 2: Data Parameter Definitions
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SAE J2178-3 Class B Data Communication Network Messages—~Part 3: Frame IDs for Single-Byte Forms of Headers
SAE J2178-4 Class B Data Communication Network Messages—Message Definitions for Three Byte Headers

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this document.

2.2.1 NFPA Document

Available from the National Fire Protection Agency, 1 Batterymarch Park, Quincy, MA 02169-7471, Tel: 617-770-3000,
www.nfpa.org.

NFPA-70-1996 INational Electric Code (NEC)® - Article 625
2.2.2  Other Publication

Available from D¢rset House Publishing, 353 West 12th Street, New York, NYD 10014, Tel: [-800-DH-BOOKS,
www.dorsethouse.fom.

Strategies for Realf Time System Specification; Derek J. Hatley and Imtiaz A. Pitbhai, 1988
3. DEFINITIONS
3.1 Battery

See Electric Vehicle Storage Battery.

3.2 Branch Circyit

The circuit condugtors between the final overcurrent’ device protecting the circuit and the equipmept supplied by the
circuit. It is typically an unswitched circuit from.the service equipment (fuse box) to an appliance. For this application, the
appliance is the Elgctric Vehicle Supply Equipment (EVSE).

3.3 Control Flow

dotted arrows on g data flow diagtam (DFD) to indicate the source and destination of the flow. A flow may be both a data
and a control flow, depending.on how it is used by the system. This construct is used as a pait of the functional
decomposition progess.

The representation] of information, enérgy, or matter that is used to alter the behavior of a system. Tj'tese are shown as

3.4 Control Spegification (C-spec)

The description of a combinational or sequential logic operation, the results of which can be used as the input to a
process specification (P-spec), or to describe when a process is to be operational. Types include decision tables (DT),
state transition diagrams (STD), and process activation tables (PAT). C-specs are shown as a single vertical bar on a data
flow diagram (DFD) and are referenced by the DFD level they appear on, followed by an s-index (e.g. 2.3.3-s1, 4-s7). This
construct is used as a part of the functional decomposition process.

3.5 Data Flow

The representation of information, energy, or physical matter that is transformed by a system. These are shown as solid
arrows on a Data Flow Diagram (DFD) to indicate the source and destination of the flow. A flow may be both a data and a
control flow, depending on how it is used by the system. This construct is used as a part of the Functional Decomposition
process.
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3.6 Data Flow Diagram (DFD)

A diagram that shows the relationship between portions of a larger, more complex process as the process is
decomposed. It captures the flow of data, energy, or physical matter between the portions. This construct is used as a
part of the Functional Decomposition process.

3.7 Decision Table (DT)

A type of C-spec that defines the conditions required to determine the value of a combinational logic function. A

combinational logic function, as opposed to a sequential logic function, is one where its present value (output) is
dependent only on the present value of its arguments (inputs). See 3.23.

3.8 Electric Utility Power System (Utility)

The system that g
extends to and incl

bnerates and delivers commercial electrical power to a residential or commercial b
Ldes a billing apparatus (electric meter).

Lilding or facility. It

3.9 Electric Utility/Local Load Management System (LMS)
A system that is re
branch circuits. Th
agreement.

sponsible to monitor and control the load on some portion,of the Utility or local pr¢gmises’ feeder and
e goal of control may be to prevent overload or to reduce the-cost of energy based pn a specific billing

3.10 Electric Vehicle Storage Battery (Battery)

A group of electro
which is to provide

Chemical cells electrically connected in a series and/or parallel arrangement, the p
DC electrical energy to propel the EV.

rincipal purpose of

3.11 Electric Vehicle Supply Equipment (EVSE)

The equipment frg
purpose of which is

3.12 Elementary |

A process in a dat

m the branch circuit to, and ineluding, the connector that couples to the electri
to transfer electric energy to anEV. This equipment is located off-board the vehicle

Process

h flow diagram (DED) that is not decomposed further. Its function or activity is desc

t vehicle inlet, the

ribed by a process

specification (P-spgc). This construct is used as a part of the Functional Decomposition process.

3.13 Energy Trangfer

The process of floying ehergy to the EV from the EVSE.

3.14 Energy Trangfer'Strateqy

A strategy that accounts for all of the electrical energy needs of an EV and the present status of all on-board equipment,
including the EV Storage Battery. It determines the rate that energy is to be transferred to the EV and how the ETS shall
be operated to accomplish this.

3.15 Energy Transfer System (ETS)
A system that is distributed between an Electric Vehicle (EV) and the off-board Electric Vehicle Supply Equipment

(EVSE), the purpose of which is to transfer electrical energy from the Utility Power System (Utility) to the EV Storage
Battery and other vehicle loads. The EV and EVSE must be connected together for energy to be transferred.
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3.16 Functional Decomposition

A method used to describe the functional and behavioral requirements of a system, component, or device, captured as a
model of the requirements. It involves the hierarchical break-down of complex requirements into simple, easy to describe
pieces. The flow of information, energy, and matter between the pieces is captured, along with the process and control
requirements.

3.17 Interoperability

The condition where components of a system, relative to each other, are able to work together to perform the intended
operation of the total system. As an example, a 10 mm box-end hand wrench and a 10 mm socket wrench are

interoperable, relafive to a 10 mm hex-head bolt. The wrench and the bolt are both parts of a fastepin|

that the system wil

3.18 Off-Board/O

perform as required with either wrench establishes the interoperability of the wrencf;

N-Board Boundary

The point where the ETS is divided into two physical parts. One part becomes realized“within thg

Vehicle Supply Eq
different places, de

3.19 Power Stage

A physical and/or
conversion power

3.20 Process

A function or activi

Lipment (EVSE). The other part becomes realized within an Electfic) Vehicle. This
pending on the system architecture.

ogical section of power conversion equipment that can) provide conversion over a
ange of the equipment. The range of a specific powet stage will overlap with its adjal

ty that can be described as an input/output relationship or as the combination of sir

process, a basic byilding block of a data flow diagram (DED).

3.21 Process Acti

A type of C-spec t

vation Table (PAT)

nat defines the exact conditions required for the indicated P-specs to be active. Thi

as a part of the Functional Decomposition process.

3.22 Process Spe

The description of
the input/output rel
DFD, and has no
process.

cification (P-spec)

an elementary.process. The description may include text, figures, and tables. The d
ationship forall flows shown on its related data flow diagram (DFD). A P-spec is sho
further “child” processes below it. This construct is used as a part of the Functio

g system. The fact
es and the bolt.

off-board Electric
boundary will be in

portion of the total
cent stages.

hpler processes. A

5 construct is used

pscription captures
Wn as a circle on a
nal Decomposition

3.23 State Transifion.Diagram (STD)

A type of C-spec that defines the exact conditions required to determine the value of a sequential logic function. A
sequential logic function, as opposed to a combinational logic function, is one where its present value (output) is
dependent on the present value of its arguments (inputs) and some number of the previous values of the arguments
(previous inputs). See 3.7.

3.24 Type A Architecture

A form of the ETS where AC electrical energy is transferred from the EVSE to the EV, across the off-board/on-board
boundary, via a conductive coupling.
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3.25 Type B Architecture

A form of the ETS where AC electrical energy is transferred from the EVSE to the EV, across the
boundary, via an inductive coupling.

3.26 Type C Architecture

A form of the ETS where DC electrical energy is transferred from the EVSE to the EV, across the
boundary, via a conductive coupling.

3.27 Utility

off-board/on-board

off-board/on-board

See Electric Utility Power System.

4. ABBREVIATIQNS AND ACRONYMS

C-spec Contrdl Specification

CSMA Carrief Sense Multiple Access
DFD Data Hlow Diagram

DT Decision Tablg

EPRI Electric Power Research Institute
ETS Energy Transfer System

EV Electric Vehicl
EV-ETS Electri¢ Vehicle Energy Transfer System
EVSE Electri¢ Vehicle Supply Equipment

FG Functional Group

FG#m Functipnal Group m

HVAC Heating, Ventilation, Air Conditioning
IWC Infrastfucture Working Council

LMS Load Nlanagement System

NEC® Nationpl Electric Code®

P-spec Procegs Specification

PAT Procegs Activation Table

SAE SAE International

STD State Transition Diagram

VS Ventilation Sygtem
5. SYSTEM DEF|NITION AND . CONTEXT
5.1 System Ovefview

When an EV and|antEVSE are coupled, energy and information is exchanged. SAE J2293-1 de
information and enefgy'exchange that occurs. SAE J2293-2 describes the requirements for exchangin

scribes the overall

g data between an

EV and an EVSE via a SAE JI850 network. The system that exchanges this data Is the Energy Tran

sfer System (ETS)

Network. Together SAE J2293-1 and SAE J2293-2 define the requirements for communication between an EVSE and EV.

SAE J2293-1 defines three different ETS architectures: AC Conductive, Inductive, and DC Conductive. SAE J2293-1

defines the information that is passed between an EV and EVSE. The different architectures require d
to be passed.

ifferent information

SAE J2293-2 defines the requirements for a common set of methods to exchange information between the EV and the
EVSE regardless of the architecture. SAE J2293-2 defines the relationship between the data flows defined in SAE

J2293-1 and the messages that communicate those data flows.

Figure 5 shows how the ETS Network interacts with the elements of the ETS to perform its function.

This diagram is a

variation of Figure 3. It is expanded to illustrate the role that the ETS network provides in the Energy Transfer System.
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es the ETS Network so it is compatiblexwith existing SAE J1850 requirements an
Mmpatibility include:

vork accommodates operation, with other vehicle applications and off-board applic
e network gateways. Howeversthis does not preclude implementation of a vehicle d
cturer decide to do so.

vith EVSESs using-the/ETS Network.

s allow a vehicle using unconsolidated headers or consolidated headers to commu

Is accommodate the addition of applications beyond the scope SAE J2293-1
n either be open standards or manufacturer specific. Both types of applications ¢

plae

1 implementations.
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ateway should the
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either EVSEs or vehicles built to those standards.

To illustrate the scope of this document, Figure 6 shows a possible node in the ETS network. This node consists of

several parts.

Application Network Moding Functions

a. External Interfaces

b. Application Functions

C.

d. Network Communication Functions
e. Network Electrical Interfaces
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Depending on the location and the applications in a node, the applicability of SAE J2293-2 changes. Table 1 identifies
how the requirements apply. Figure 7 provides an example of this document's applicability to different nodes in the ETS
network.

TABLE 1 - SAE J2293-2 REQUIREMENT’S SCOPE

Any Other Any Other
Off-Board On-Board
Application Application
J2293-1 Application which uses the which uses the
(ETS Application) ETS Network ETS Network
External Intgrfaces Defined in SAE J2293-1 Not Defined Not| Defined
Application fFunctions Defined in SAE J2293-1 Not Defined Not| Defined
Application INetwork Moding Functions Defined Partially Defined Partidlly Defined
Network Communication Functions Defined Partially Defined Partially Defined
Network Elegtrical Functions Defined Defined Defined

The ETS Network onstrains the portion of the EVs on-board network that connects to the EVSE. These constraints only
apply while the EV|is connected,

a. The EV portior of the ETS network must either be SAE J1850 implementation type 1 or 2

b. The EV portipn of the ETS network must use messaging\\which is compatible with eithgr consolidated or
unconsolidated headers

c. The EV portion of the ETS network must insure that enough network bandwidth is available for ETS communication
so that messages meet their latency goals.

5.2  Overview of Requirements Organization

These requirements provide a complete desctiption of the ETS Network. The requirements are grpuped into several
categories:

a. Definition of Injerfacing Systems afnd*Applicable Interfaces
b. Definition of Physical and Functional Requirements
c. Allocation of SAE J2293-1)Requirements to the ETS Network

d. Allocation of Rpquirements to Elements and Interfaces of the ETS Network

e. Data Dictionaries
5.2.1 Definition of Interfacing Systems and Applicable Interfaces

Any system performs its function by interacting with the world beyond itself. The ETS Network interacts with several
systems. These external systems provide inputs and receive outputs from the ETS Network.

Paragraph 5.3 identifies and defines these systems. The interfacing systems are described. Any recommendations,
expectations, or requirements on these systems' functions are stated.

Paragraph 5.4 defines the interfaces between the ETS Network and these systems. The interface is described.
Recommendations, expectations, and requirements for each interface are stated.
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5.2.2  Definition of Physical and Functional Requirements

The ETS network transports information from one physical location in the Energy Transfer System to another. To achieve
this function, detailed requirements are defined for the ETS Network. Some of these requirements are physical in nature.
These requirements define how some aspect of the system must be built. Other requirements are functional in nature.
These requirements define how an aspect of the system must behave. All requirements are decomposed to the point that
individual requirements can be wholly allocated to individual elements of the ETS.

The general guidelines for the development of the requirements are documented in sections:

a. 5.5 Functional Content

b. 5.6 Functiongl Constraints

c. 5.7 Physical Content

d. 5.8 Physical Constraints

Section 6 defines the detailed requirements. Unique requirements are defined in sections:
a. 6.1 TransceiVe Off-Board Information

b. 6.2 Connect ETS Networks

c. 6.3 Transceie EV Information

These requirements reference templates, which are groups of:fecurring functional requirement. These templates allow the
same basic requifements to be applied in a broad range, of variations, while simplifying the doclimentation. These
templates are defijed in sections:

a. 6.5 Manage Application Slave Node Communiéation Template
b. 6.6 Manage Application Master Node Communication Template
c. 6.7 Detect Agplication Transmitter{ault Template

d. 6.8 Launch Message Template

e. 6.9 Maintain Parameter-Template

5.2.3 Allocation pf SAE-J2293-1 Requirements to the ETS Network

SAE J2293-1 allochtes requirements to the ETS Network. These allocated requirements are found in sdctions:

a. 5.6 Functional Constraints

b. 5.8 Physical Constraints

c. 6.10 ETS Network Message Requirements

The tables in 6.10 are generated from the data dictionary in SAE J2293-1.

5.2.4  Allocation of Requirements to Elements and Interfaces of the ETS Network

The requirements in this document are allocated to elements of the ETS network. Those elements are identified in Section
7. Table 57 defines which requirements are allocated to which elements of the ETS Network.
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5.2.5 Data Dictio

naries

To define the content of the information, matter, or energy that is exchanged between the processes in the requirements
model, the data dictionary is provided. Section 9 provides this definition for the flows between the processes in 6.1, 6.2,

and 6.3.

The templates in sections:

a. 6.5 Manage Application Slave Node Communication Template
b. 6.6 Manage Application Master Node Communication Template
c. 6.7 Detect Agplication Transmitter Fault Template

d. 6.8 Launch Message Template

e. 6.9 Maintain Parameter Template

Each have their oy
kept separate from

5.3 System Con

Figure 8 illustrates

ext

the interfaces and the system context for the ETS Nétwork.

n data dictionary. These data dictionaries are contained within the’template. The data dictionaries are
the data dictionary for the ETS Network because the template.is’used multiple times

within the system.

EV User
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FIGURE 8 - ETS NETWORK FUNCTIONAL CONTEXT DIAGRAM
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The systems that interface to the ETS Network are described in the sections that follow.

5.3.1 EV User

The EV User interacts with the network by physically connecting the EV and the EVSE. When this occurs, the EV network
and the off-board network combine to become the ETS network.
5.3.2 Other Off-Board Applications

The Other Off-board Applications are any processes that are located off-board and use the ETS network. These
processes may communicate internal to the EVSE or share data with the EV. Examples include security, billing, thermal,

and entertainment

While connected t
the EV. Applicatio
refers to the conc
applications are "A
5.3.3 Off-Board

The Off-board ET
EVSE based on th

These off-board pr
Utility System into

5.3.4 Off-Board
The Off-board Ext
externally as defing
System, and other
hardware.
5.3.5 Off-Board

Diagnostic Tools a

a. Generate inter|
identify source
b. Monitor messa

applications.

an EV, the Other Off-board Applications will not use the ETS network unless’spe
s which are enabled for communication are referred to as "Application Slaves” in t
bpt that these applications are slaved to the commands from an "Application Ma
pplication Slaves." Paragraph 6.5 describes these methods.

ETS Application

p ETS architecture used.

bcesses exchange data with processes on the EV to'control the energy transfer from
he EV.

External ETS Interface Hardware

prnal ETS Interface Hardware is optiofal content that communicates information s
bd in SAE J2293-1 data dictionary. This hardware may include displays, switches, a
user interfaces. The device that.generates the "Preference Override" is an examy

Diagnostic Tools

e devices which:

5 of problems

ges on-a network to diagnose the health of a system and identify sources of problem

EV and EVSE ma

cifically enabled by
his document. This
ster." All off-board

5 Application is the group of processes in the EVSE spegified in SAE J2293-1 and allocated to the

the Electric Power

burced or received
. oad Management
le of this interface

Fogation messages for nodes on a network for the purpose of diagnosing the health of a system and

S

nufacturers may provide for access of diagnostic tools to the ETS Network. Theg

be diagnostic tools

should meet the following requirements to insure proper operation of the network.

a.

Off-board Diagnostic tools should interrogate and diagnose EV and off-board functions using SAE J2190 compatible

messages. Definition of the messages and protocols used to communicate between diagnostic tools and the ETS
Network are not defined in this document.

Table 56 shoul

d disable energy transfer prior to the start of the procedure.

Off-board Diagnostic Tools should either plug into the ETS network or be integrated into the network.

Any EVSE/EV Diagnostic procedures which may prevent ETS messages from meeting latency goals identified in
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Any EVSE service procedures which uses non-standard network modes or causes the network to change

configuration should only be used when the EV and EVSE are not connected. When connected to an EV,
manufacturer specific diagnostic messages should not be used by EVSE Diagnostic Tools unless enabled by the EV.
No definition of how this occurs is defined in this document.

5.3.6

Other EV Applications

The Other EV Applications are processes which reside in the EV and use the ETS network. These processes may
communicate internal to the EV or with the EVSE.

The Other EV Applications may use the ETS network as necessary at the vehicle manufacturers discretion. These

applications may

Failure to meet thesse latency objectives may prevent the proper transfer of energy.

5.3.7

The EV ETS appli¢ation is the group of processes in the EV which are specified in SAE J2293-1 and

based on the ETS

These processes gxchange data with processes in the EVSE to control the energy transfer from the util

5.3.8 EV Extern
The EV External H
destination of exte
vehicle inlet, and

interface hardware
5.3.9 EV Diagno
The requirements {
that any EV servic
disable the EVSE (
5.4 External Inte
The ETS Network
flow requirements
implementation wh

5.4.1 EV Userln

EV ETS Application

ly use the network in such a way that the ETS messages meet the latency goals.d

rchitecture used.

| ETS Interface Hardware

TS Interface Hardware is optionally provided to communicate information which ig

rnal as defined in SAE J2293-1 data dictionary:\This hardware may include disp

bther user interfaces. The device which generates the "Preference Override" is 4

stic Tools

or EV Diagnostics Tools are identical to the requirements for EVSE Diagnostic Tools

b procedures which use non-standard bus modes or cause the network to change ¢

ommunication before the startof the procedure.

rfaces

nterfaces with external systems. These interfaces are described to the detail sufficie
and reference’ to interface specifications. Unless an interface specification

ch communicates the required data at the necessary rate and resolution is sufficient

terface

efined in Table 57.

hllocated to the EV

ty into the EV.

sourced or has a
ays, switches, the
\in example of this

with the exception
bnfiguration should

nt to establish data
is defined, any

This is the mechan

icdlinterface presented by the coupling for the EV user to connect the EV to the EVS

bE.

54.2

Other Off-Board Application Interface

The ETS Network may be used to exchange between any nodes on the network. The interface between the ETS Network
and Other Off-board Applications is the SAE J1850 network off-board the vehicle.

a. Any off-board application which uses the ETS Network shall follow the conventions established in 6.5 for enabling
transmission of messages, enabling reception of messages and generation of service requests to the vehicle.

Examples of off-board applications are security, billing, convenience, and remote diagnostic applications.
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5.4.3 Off-Board ETS Application Interface

The ETS Network transports information from the EVSE ETS Application to the EV ETS Application. The interface
between the ETS Network and the EVSE ETS Application may be implemented as any mechanism which can
communicate the necessary data flows to the ETS Network while maintaining latency goals identified in Table 57.
Possible implementations would include shared RAM where the EVSE ETS Application and the ETS Network can
exchange information or a data bus between the EVSE ETS Application and the ETS Network.

5.4.4 Off-Board External ETS Interface Hardware Interface

The ETS Network allows for transport of information from the external user interfaces or Load Management System (LMS)
to the ETS Applicgtion. The interface between the ETS Network and the Off-Board External ETS |nterface Hardware or
LMS may be implemented as any mechanism which can communicate the necessary data flows tothe’ETS Network while
maintaining latency goals identified in Table 57. Possible implementations would include shared RAM or a data bus

between the Off-B
5.45 Off-Board
EVSE manufacturg
may be used to p§g
location off-board.
a. All off-board di
5.4.6 Other EV /

Other applications
should meet the fo

a. The messages
unconsolidateq
b. The message
Network meet
C.
combined with
on engineering
5.4.7

The ETS Network

ard External ETS Interface and the ETS Network (i.e., a gateway node).

Diagnostic Tools Interface

brs may provide for access to the ETS network via a SAE J2190 eompatible diagn
rform diagnostics on the EV and the EVSE. This interface will be to the SAE J185(
hgnostic communication via the ETS network should be SAE J2190 message format
A\pplication Interface

designed in the vehicle may use the ETS nietwork. Any EV Application which s
lowing restrictions:

used by Other EV Applications should be SAE J2178 consolidated header compa
header compatible.

bandwidth requirements should be designed to assure that the latency goals of mes
he timing requirements defined in Table 57.

The bandwidth utilization should be less then 90% average utilization over 2 seconds for th

Other EV Application message traffic under worst case steady-state operation. This
judgment of inkerent limitations in most implementations of these protocols.

EV External ETS Interface Hardware Interface

allows*for transport of information from the external user interfaces in the EV to th

bstic tool. This tool
network from any

compatible.

hares this network

ible or SAE J2178

sages on the ETS

e ETS application

restriction is based

e ETS Application.

The interface betwi|

ben)the ETS Network and the Off-board External ETS Interface Hardware may be in

hplemented as any

mechanism which can communicate the necessary dataflows to the ETS Network while maintaining latency goals
identified in Table 57. Possible implementations would include shared RAM where the LMS and the ETS Network can
exchange information or a data bus between the Off-board External ETS Interface and the ETS Network (i.e., a gateway
node).
5.4.8 EV ETS Application Interface

The ETS Network transports information from the EV ETS Application to the EVSE ETS Application. The interface
between the ETS Network and the EV ETS Application may be implemented as any mechanism which can communicate
the necessary dataflows to the ETS Network while maintaining latency goals. Possible implementations would include

shared RAM where the EV ETS Application and the ETS Network can exchange information or a data bus between the
EV ETS Application and the ETS Network system (i.e., a gateway node).
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5.4.9

EV Diagnostic Tool Interface

Requirements for this interface are identical to 5.4.5.

5.5 Functional C

ontent

The EV ETS network provides the functions shown in Figure 9. Each process is decomposed to a level which can be

simply described.

The functions performed by the network are organized into three categories

a. Transmission &
b. Transmission 3
c. Connection an
5.6 Functional C

The sections that fi

5.6.1 Provide Cq
These requiremen
J1850 and J2178 ¢
5.6.2 Provide Cg
To maintain comp
possible.

5.6.3 Support fo
This document de
flexibility in the us

used to describe a
are:

ind reception of ETS information Off-board the EV.
ind reception of ETS information in the EV.
i interfacing of the EV and off-board networks.

onstraints

mpatibility with Existing Hardware

s provide compatibility, as much as possible, withthe existing hardware which has |
ompatible networks.

mpatibility with Existing SAE J2178 Messages and Strategies

ptibility with existing standards, all messages and strategies are compatible with

an Open Architecture
fines a protocol for eommunication between a vehicle and an off-board system.
b of this network_and ‘its communications, it supports an “Open Architecture”. “Op
set of goals to enable future expansion of the network. The goals for “Open Architec

future growth of EV-EVSE shared applications (security, entertainment, remote prec

Non’ETS applications operating on the vehicle (thermal management, entertainmen

pllow document the higher level guidelines which contribute, significantly to the functional requirements
of the ETS network.

een developed for

SAE J2178 where

To allow maximum

en Architecture” is
ure” of this system

bnditioning, etc.),

[, diagnostics, etc.)

acturer specific protocols,

of EVSEs and EVs.

a. Accommodate
b. Accommodate
that use manulf
c.
with later versions.
d.
interoperability
e.

headers.

Failsoft if an improperly implemented system is connected to either an EV or an EVSE.

Accommodate evolution of this standard so that vehicle and chargers built to current the version are able to operate

Allow EV and EVSE manufactures to provide applications that are not standardized without compromising the

Allow compatibility with networks utilizing both three byte consolidated headers and single byte unconsolidated
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5.6.4

Minimize Network Bandwidth Utilization by ETS System

Maximum ETS Network utilization by the ETS application should be less than 10% average bus capacity over a period of
1 minute for continuous communications. ETS related initialization shall complete in less than 2 seconds with 100% of bus

bandwidth availabl

a.

e. These limits are to allow for sufficient bandwidth to

Facilitate future expansion of the functions over the EV-EVSE network

b. Reserve bandwidth to use by the EV manufacturer for use by other applications

5.6.5

Per SAE J2293 PLrt 1 paragraph 4.5.5 Network Communication delay, the minimum interval betweé

any individual mes
5.6.6 Provide Pr|

For future expansi
interaction can ha

Limit Maximum Message Transmission Rate

age for the ETS application shall be less than once per 100 msec.

ptocol for identification of Non ETS Applications

e an appreciable effect on the bus utilization and message latency. To constrain th

protocol is provided for off-board applications to identify themselves to vehicle applications with minimal

5.6.7 The EV Us

The EVSE support
one of these two T

es Either Implementation 1 or Implementation 2 Media for the ETS Network

supported. The us¢ of a network which does not conform to one gf these types is not supported.

The Type 2 SAE J

5.6.8 ETS Node
SAE J1850 nodes
state, processors r
activity is first obse
useful information
5.6.9 Support a
The ETS Network
SAE J2178. This
commonizing to e
describes the me

| 850 bus should be able to operate in the.degraded operating modes identified in SA
5 Issue a Network Wakeup to Initiate"€ommunication

may enter a low power state-when no communication is occurring on the network
hay not be powered. These nodes may then wakeup and respond to communicatior
brved. To allow this behavior, a period of time between the first message on the ne
being transmitted is defined. This first message is sent following an inactive bus is de

Subset of SAE J1850 Message Sequences

only supports-a subset of the possible message operators and sequences defined
subset issused to provide the functionality required for the ETS subsystem, wh
Kisting ,communication strategies. Table 2 defines the operators supported for m
Esade-'sequences supported. The names for operators are commonized to sim

requirements. The

beOperators can be referenced to SAE J2178 through use of Table 26 and Table 27,

s both Type 1 SAE J1850 networks and Type 2 SAE J1850 networks. However, thq
etworks. The use of both networks by a single EV* for communication with an off-b

n transmissions of

bn, the EV and the off-board applications will interact to enable furictions that are not yet defined. This

s bus utilization, a
bus impact.

EV shall only use
oard system is not

E J1850.

In this low power
when the network
twork and the first
fined.

in SAE J1850 and
le simplifying and
essaging. Table 3
lify description of

TABLE 2 - SUPPORTED MESSAGE OPERATORS

Supported Message Operators

LD
RPT
REQ

RQCV
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TABLE 3 - SUPPORTED MESSAGING SEQUENCES

Supported Sequences of Messages

LD w/o acknowledgment
RPT w/o acknowledgment
LD-> RPT
REQ -> RPT
RQCV -> LD

5.7 Physical Cor

The physical cont
describes the phys
5.8 Physical Cor

The sections that f
network.
5.8.1 Utilize SAH

SAE J2293-1 speq
requirement is stat

a. EVSE-EV Con
b. 4.5.2 EVSE-E
C. 6.2.1.3 Serial [
d. 6.2.2.2 Serial [
e. 6.2.3.2 Serial [
5.8.2 Node and

Since the SAE J18
are allocated a i
paragraphs which

LETIL

ent of a system that meets the system functional requirements may vary \signi
cal content of the ETS Network in detail.

straints

bllow document the higher level guidelines which contribute signifieantly to the requir

F J1850 Compatible Network

ifies that the network used in the EV and the EVSE be compatible with a SAE J1
bd in paragraphs:

munication
Communication
Data Interface
bata Interface
bata Interface
Source Address Limitations
50 source dddresses and electrical loading are allocated resources, the ETS systen
mited amount of electrical loading and a limited quantity of SAE J1850 Sourc

ollowidentify the general rules which govern these allocations.

Adlocations

Electrical Loading

ficantly. Section 7

ements of the ETS

850 Network. This

h and its interfaces
e Addresses. The

a. The Off-Board

Network has a Maximum of 8 SAE J1850 Standard Unit Loads.

b. The EV is allocated the balance of the remaining Standard Unit Loads available.

Source Address Allocations

a.

b.

The ETS Network has a maximum of 254 unique source addresses.

The ETS portion of the ETS Network has a Maximum of 4 SAE J1850 Nodes with unique Source Addresses. These

four addresses are allocated to the combination of the EV and the EVSE depending on the architecture in use. The
EVSE portion of the ETS Network has a Maximum of 3 SAE J1850 Nodes.

The EV portion of the ETS has a Maximum of 3 SAE J1850 Nodes with unique Source Addresses
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source address is not defined in this document.

is not defined in this document.

5.8.3

Utilize SAE J1772 or SAE J1773 Compatible Couplers

The LMS portion of the ETS Network has a Maximum of 1 SAE J1850 Node with one unique Source Address. This

The off-board External ETS Interface Hardware has a maximum of one unique Source Address. This source address

SAE J2293-1 paragraph 5.5.1 EVSE EV Connection specifies that the physical coupling between the EV and the EVSE is
either a SAE J1772 or SAE J1773 compatible coupler. SAE J1773 Couplers only support Type B ETS Architectures with
Type 1 SAE J1850 Networks. SAE J1772 Couplings only support Type A and C ETS Architectures with Type 1 and 2 SAE

J1850 Networks.

5.8.4 The Off-Bqg

To allow the off-b
allocated to the off

5.85 The ETS N

ard Network Operates without the EV Network Attached

pard systems to use the SAE J1850 Network when not connected to an EV, the
board network is sufficient to allow the operation without the EV network-attached.

etwork Must Only Support One Plug-In Diagnostic Tool at a Time

Both the EV and the off-board network may allow access to the ETS network-foer’diagnostic purposes

opportunity to conr
ETS network than
at a time.

However, multiple
ETS network.

6. FUNCTIOI
6.1 Transceive (

This group of proc
connected. Figure

6.1.1 Process C
None.

6.1.2 Combine E
a. Input/Output F

ect 2 diagnostic tools to the ETS network. This would present more electrical diagnd
SAE J1850 allows. Therefore, ETS network electricalfloading allocation only suppor

est tools are allowed if they operate in such a-way as to meet the electrical loading 1

NAL SYSTEM REQUIREMENTS
Dff-Board Information

bsses provides the means-to.transport information between the EV and the Off-boal
10 illustrates the relationship between these processes.

bntrol Requirements

VSE Transmissions

oOWS,

electrical loading

This presents the
stic loading on the
Is a single test tool

equirements of the

'd processes when

Flow Name

EVSE_Transmission
Off-board_Diagnostic_Transmission
Off-board_Ext_Transmission
Other_Off-board_Transmission
Off-board_Transmission

None.

Operation—Th

Type
INPUT
INPUT
INPUT
INPUT
OUTPUT

Initialization—The following shall be performed upon activation of this process:

e following shall be performed continually while this process is active

Off-board_Transmission shall be assigned to the most dominant value of all input flows as defined in SAE J1850.
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6.1.3 Transceive EVSE Information

This group of processes define the requirements to:

a. Receive messages from the SAE J1850 bus

b. Detect which messages are directed to the EVSE portion of the ETS system
c. Decode those messages to obtain information for ETS dataflows

d. Determine when to update information in other parts of the ETS System

e. Encode ETS irfformation to send messages to the rest of the ETS system
f.  Send messagds to the rest of the ETS system via the SAE J1850 Bus

g. Provide basic protocols for fault recovery

h. Provide vehiclg control of application communication

Figure 11 illustratep the relationship between these processes.
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FIGURE 10 - TRANSCEIVE OFF-BOARD INFORMATION DFD
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7

EVSE_Tx Data EVSE_Rx_Data

Exchange
EVSE

EVSE_Launcjred—Message @H
""‘- 2 Srean

EVSE_App_Service_Requested
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L3 ]

EVSE_App_Rx_Enabled

S~
ENSE_Tx_Data
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EVSE

ommunications
3

—Offboard_Bus_5State

EMSE_Transmission
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) EVSE_App_Tx_Ehabled

d_Message

FIGURE 11 - TRANSCEIVE EVSE INFORMATION DFD

6.1.3.1 Process|Control Requirements

None.

6.1.3.2 Exchande EVSE Information

These processes grovide the functions to:

a.

b.

C.

d.

Launch the applicationnmessages

Receive applicption messages and update application data

Detect transmitter faults

Generate a request to have the application serviced

Figure 12 illustrates the relationships between the processes which perform these functions.
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4
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FIGURE 12 - EXEHANGE EVSE INFORMATION DFD
6.1.3.2.1  Procegs Control Requirements

6.1.3.2.1.1 C-sgec—EVSE ETS Application Mode DT

This process useq variables framithe ETS system to establish the communication mode for the ET|
modes of communication areldefined as distinct and different when there is a significant change
sources and destirfation. Changes in modes are closely coupled with message transmission strategies

strategies. Table 4|providés-a brief description of the ETS application communication modes.

TABLE 4 - DESCRIPTION OF APPLICATION MODES

S application. The
in message traffic
and error recovery

MODE Description
A Comm Disabled
B Architecture Not Selected
C Power Control Mode
D Voltage Control Mode
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a. Input/Output Flows
Flow Name Type
EVSE_App_Tx_Enabled INPUT
EVSE_App_Rx_Enabled INPUT
EVSE_Transfer_Type INPUT
EVSE_Voltage Mode INPUT
EVSE_App_Mode OUTPUT
b. Operation—The following shall be performed continually while the process which contains this C-spec is active:
The value of Mode shall be assigned based on the value of EVSE_App_Tx_Enabled, EVSE, App_Rx_ Enabled,
EVSE_Transfgr_Type, and EVSE_Voltage Mode as defined in Table 5.
TABLE 5 - ETS NETWORK MODES DT
Input Input Input
EVSE EVSE EVSE_Transfer Input
App_Tx_ App_Rx_ Type = EVSE_Voltage Output
Fnabled Enabled NO_TRANSFER Mode EVSE_app_Mode
“Dq Not Care” FALSE “Do Not Care” “Do Not Care” A
FALSE “Do Not Care” “Do Not Care” “Do'Not Care” A
TRUE TRUE TRUE “Do Not Care” B
TRUE TRUE FALSE FALSE C
TRUE TRUE FALSE TRUE D
6.1.3.2.1.2 C-sgec—Application Service Request STD

The EVSE must in
network is asleep.
the application se
inform the EV of th
the ETS, when thq
application control

a. Input/Output Flows
Flow Name Type
EVSE_Delay_Timer,Expired INPUT
EVSE_AC_Prdgsent INPUT

The mechanism for any off-board application to inform the vehicle of its requireme
vice request message. Thissmessage provides a common interface for all off-bo
eir state. In response to this'message, the EV may optionally response and enable
dataflow Delay_Timetr Expired transitions from FALSE to TRUE, this C-spec issus
processes to informthe vehicle that this application requires service in the off-board

form the EV when the delay timef.expires. This must occur even if the ETS systen) is asleep and the

ht for service is via
ard applications to
an application. For
bS a request to the
hetwork.

b. Operation—Th

€ following shall be performed continually while the process which contains this C-spec is active:

This process shall behave functionally equivalent to the State Transition Diagram shown in Figure 13.
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TRUE

No Service Request Pending

EVBE_AC_Present transitions to TRUE
/
Issug EVSE_App_Service_Request=TRUE

FIGURE 13 - APPLICATION SERVICE REQUEST STD
6.1.3.2.2 Launch EVSE Application Messages

This is the group df processes which launch messages-based on the appropriate strategy and at the gppropriate time for
the ETS application.

a. Input/Output Flows

Flow Name Type
EVSE_App_Mpde INPUT
EVSE_Valid_Rcvd_Message INPUT
EVSE_Tx_Vallie INPUT
EVSE_Launched_Messade OUTPUT
EVSE_Transfdr_Type INPUT

b. Operation

This process is composed of a C-spec and one process for each message sourced by the EVSE. Figure 14 provides
an illustration of the general form of this process.

1. There shall be one process per message which is transmitted from the EVSE portion of the ETS. These
messages are identified in Table 54A.

Use the following procedure to determine which messages require launch processes.
1. Select the columns in Table 54A which are under the ETS architectures supported.
2. Every message which is marked with an 'R' under the EVSE Tx column requires a launch process.

3. Every message which is marked with an 'O' under the EVSE Tx column may optionally have a launch
process created for them based on the manufacturer's discretion.
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4
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4
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e

EVSE_Launched_Mgssage

= 4

EVSE_Launched_Mgssage
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n
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FIGURE 14 - ILLUSTRATION OF LAUNCH EVSE APPLICATION MESSAGES DFD
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C.

6.1.3.2.2.1 Prog

a. C-spec— Laur

The launch process for each message shall be functionally equivalent to 6.8 with the following substitutions:

For each message identified in the previous paragraph, use the following procedure to generate the requirements for
the process to launch each message.

1.

For the message this processes controls, using Table 56, substitute the dataflows identified in the "Dataflows
Contained" column into the context flow EVSE_Tx_Value.

Substitute

Substitute

Leave the

Substitute

For the m

EVSE_App_Mode for the context flow Mode.

EVSE_ Valid Rcvd Message for the context flow Valid Rcvd Message.

context flow Trigger_Launch unconnected.
FVSE_Launched_Message for Launched_Message.

bssage this process controls, using Table 55 and Table 44 substitute/the values

launch strgtegy into the configuration stores in the launch parameter process-template.

ess Control

ch EVSE Message PAT

Lt Flows

Name Type

E_App_Mode TypeINPUT

[ Transfer_Type INPUT

esses Controlled—All launch processes contained in 6.1.3.2.2

h—The following shall be perfermed once upon activation of this process:
es controlled by the C-spec’shall be disabled.

—The following shall be performed continually while the process which contains this

a. Every process in_6:1.3.2.2 shall be controlled via this Process Activation Table.

for this message's

C-spec is active:

b. The | process\\which corresponds to a message parameter shall be enabled for operation when the

EVSE_App, Mode is equal to one of the states in Table 55 column labeled Enable
eter-and the message is permitted for the value of EVSE_Transfer_Type as define

d State(s) for that
] in Table 54A.

1. Input/Outp
a. Flow

EVS

EVS

b. Prog

2. Initializatio
All process

3. Operation
par

6.1.3.2.3

Maintain EVSE Application Parameters

This is the group of processes which maintain a parameter's value based on the information received via network.

a.

Input/Output Flows

Flow Name Type
EVSE_App_Mode INPUT
EVSE_Valid_Rcvd_Message INPUT
EVSE_Detected _Tx_Fault INPUT
EVSE_Transfer_Type INPUT
EVSE_Used_Message OUTPUT
EVSE_Rx_Value OUTPUT

EVSE_Launched_Message OUTPUT
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b. Operation—This process is composed of a C-spec and one process for each message received by the EVSE.
Figure 15 provides an illustration of the general form of this process.

2.

6.1.3.2.3.1 C-sp

a.

b.

C.

1. There shall be one process per message received by the EVSE portion of the ETS. The messages in a particular
system are determined by using Table 54A.

Use the following procedure to determine which messages require processes.

1. Select the columns in Table 54A which are under the ETS architectures supported.

2. Every message which is marked with an 'R' under the EVSE Rx column requires a launch process.

3. Every mes
created for

The process fd

For each mesg
the process to

a. For the m
Contained

b. Substitute
c. Substitute
d. Substitute
e. Substitute
f.  Substitute

g. For the m
receipt strg

sage which is marked with an 'O' under the EVSE Rx column may optionally,_havéd
them at the manufacturer's discretion.

age identified in the previous paragraph, use the following procedure t6 generate th
launch each message.

essage this process controls, using Table 56 substitute-the’dataflows identified
column into the context flow Rx_Value.

EVSE_App_Mode for the context flow Mode.
EVSE_Valid_Rcvd_Message for the context flew'Valid_Rcvd_Message.
EVSE_Used_Message for Used_Message.

EVSE_Detected_Tx_Fault for Transmitter_Fault.

FVSE Launched_Message for'taunched_Message.

bssage this process controls, using Table 55 and Table 48 substitute the values
tegy into the configuration stores in the maintain parameter process template.

ec—Maintain EVSE Application Parameters PAT

r each message shall be functionally equivalent to 6.9 with the following substitutions:

a launch process

e requirements for

in the "Dataflows

for this message's

Input/Output Flows

1. Flow Name¢ Type
EVSE_App_Mode INPUT
EVSE_Transfer_Type INPUT

2. Processes

Controlled—All launch processes contained in 6.1.3.2.3

Initialization—The following shall be performed once upon activation of this process:

All processes controlled by this P-Spec shall be disabled.

Operation—The following shall be performed continually while the process which contains this C-spec is active:

1. Every process in 6.1.3.2.3 shall be controlled via this Process Activation Table.
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2. The process which corresponds to a message parameter shall be enabled for operation when the

EVSE_App_Mode is equal to one of the states in Table 55 column labeled Enabled State(s) for that parameter
and the message is permitted for the value of EVSE_Transfer_Type as defined in Table 54A.

Rx_Transfer_Typs

EVSE_App_Mode

EVSE_Used_Message

EVSE_Datactad_Tx_ Fauil

/P

FR N

Maintain
EVSE_App_Muda

Parameter 1

EVSE_Rx_Value 1

EVSE_Valkd_Rcvd_Message

EVSE. Datacled_Tx_Fault

EVSE_Launched Measags

Maintain
EVSE_App_Mode

Paramster 2

EVSE_Used_Massage /\
EVSE_Rx_Valuo_2

EVSE Vakd_Revd_Message

EVSE_ Detected, Ix_ Faull

EVSE Launched_Messapa

Mainiain
EVSE_App.Mods

Paramater 3

EVSE_Used_Mansage /\
EVSE_Rx_Valus 3

EVSE. Vaid_Revd_Message

EVSE_Launched_Message

e .

EVSE_Used_Mess:

EYSE_Detected_Tx_Fault

age
EVSE_Rx_Value
Maintain
EVSE_App_Mode

Paramelar n

N

n

EVSE_Valid_Revd Massage

EVSE_Launched Msaasaga

FIGURE 15 - ILLUSTRATION OF MAINTAIN EVSE APPLICATION PARAMETERS DFD


https://saenorm.com/api/?name=e1abfdbcc679ef10d39af546ffe8d40d

SAE INTERNATIONAL J2293-2 Stabilized FEB2014 Page 40 of 197

6.1.3.2.4  Detect Application Transmitter Fault

These processes learn the transmitter which are in use by the ETS system and detect faults when any of those transmitter
stop transmitting. These processes reset the learning any time there is an application mode change. There are seven
detectors to accommodate the following transmitters:

1. Three transmitters from the EV ETS application

2. One LMS transmitter

3. One off-board external interface transmitter

4. One EV external interface transmitter
5. One learned transmitter for future expansion

a. Input/Output Flows

Flow Name Type
EVSE_Valid_Rcvd_Message INPUT
EVSE_App_Mpde INPUT
EVSE_Used_Nessage INPUT
EVSE_Detectdd_Tx_Fault OUTPUT

b. Operation—This process shall perform functionally identical to.6.7*with the substitutions and exceptions which follow:
1. The context flows for 6.7 shall be substituted as defined’in Table 6.

TABLE 6 - DETECT APRLICATION FAULT TEMPLATE
CONTEXT_FEOW SUBSTITUTIONS

Context Flow, Local Substitution Flow
Used_Message EVSE_Used_Message
Detected Tx_Fault EVSE_Detected_Tx_Fault

Mode EVSE_App_Mode

Valid_Rcvd_Message  EVSE_Valid_Rcvd_Message

6.1.3.3 Manage|EVSE Cammunications

a. Input/Output Flows

Flow Name Type
EVSE_App_Service_Request INPUT
EVSE_App_Tx_Enabled OUTPUT
EVSE_App_Rx_Enabled OUTPUT
EVSE_Launched_Messsage INPUT
EVSE_Tx_Data INPUT
Off-board_Bus_State INPUT
EVSE_Valid_Rcvd_Message OUTPUT
Coupling_Type INPUT

EVSE_Transmission_State OUTPUT
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b. Operation—This process shall perform functionally identical to 6.5 with the substitutions and exceptions which follow:

1. The context flows for 6.5 shall be substituted as defined in Table 7.

TABLE 7 - MANAGE EVSE COMMUNICATIONS CONTEXT FLOW SUBSTITUTIONS

Context Flow Local Substitution Flow
App_Rx_Enabled EVSE_App_Rx_Enabled
App_Service_Request EVSE_App_Service_Request
App_Tx_Enabled EVSE_App_Tx_Enabled

Bus_State Off-board_Bus_State
Coupling_Type Coupling_Type
Laynched_Message EVSE_Launched_Message
Location OFF-BOARD
Transmission EVSE_Transmission
Tx_Data EVSE_Tx{Data

Valid_Primary_IDs hexadecimal 70, hexadecimal 74, hexadecimal FE, hexadecimg

Valifl_Rcvd_Message EVSE Valid Rcvd Message

| FF

6.1.4 Transceivg Off-Board External ETS Information
This group of procgsses define the requirements to:

a. Receive messages from the SAE J1850 bus

b. Detect which messages are directed to the“external portion of the ETS which is off-board

c. Decode those messages to obtainl information for ETS dataflows
d. Determine when to update information in other parts of the ETS System
e. Encode ETS infformation:te send messages to the rest of the ETS system

f.  Send messaggs, to\the rest of the ETS system via the SAE J1850 Bus

g. Provide basic protocols for fault recovery

h. Provide vehicle control of application communication
Figure 16 illustrates the relationship between these processes.
6.1.4.1  Process Control Requirements

None.


https://saenorm.com/api/?name=e1abfdbcc679ef10d39af546ffe8d40d

SAE INTERNATIONAL J2293-2 Stabilized FEB2014

Page 42 of 197

6.1.4.2 Exchange Off-Board Ext Application Information
These processes provide the functions to:

a. Launch the application messages

b. Receive application messages and update application data
c. Detect transmitter faults

d. Generate a request to have the application serviced

Figure 17 illustratep the relationships between the processes which perform these functions.
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6.1.4.2.1  Process Control Requirements

6.1.4.2.1.1  C-spec—Off-board Ext Application Mode DT

This process uses variables from the ETS system to establish the communication mode for the ETS application. The
modes of communication are defined as distinct and different when there is a significant change in message traffic
sources and destination. Changes in modes are closely coupled with message transmission strategies and error recovery
strategies. Table 4 provides a brief description of the ETS application communication modes.

a. Input/Output Flows

Flow Name

Off-board_Ext |
Off-board_Ext |
Off-board_Ext |
Off-board_Ext |
Off-board_Ext |

Type
App_Tx_Enabled INPUT
App_Rx_Enabled INPUT
Transfer_Type INPUT
Voltage_Mode INPUT
App_Mode OUTPUT

b. Operation—The following shall be performed continually while the process which eontains this C-sgec is active:

The value df Mode shall be assigned based on the value 0f ’Off-board_Ext_App [Tx _Enabled, Off-
board_Ext App_Rx_Enabled, Off-board_Ext_Transfer_Type and Off-board_Ext_Voltage Mode as fdefined in Table 8.

TABLE 8 - OFF-BOARD_EXT NETW&@RK MODES DT

Input Input
Off-board_Ext Off-board_Ext_ Off-board~Ext_ Input Oufput
App| Tx_ App_Rx_ Transfer_Type+ Off-board_Ext Off-board_Ext_
Enapled Enabled NO.CTRANSFER Voltage Mode MQODE
**Do Ndt Care** FALSE **Do Not Care** **Do Not Care** A
FALSE **Do Not Care** **Do Not Care** **Do Not Care** A
TRUE TRUE TRUE **Do Not Care** B
TRUE TRUE FALSE FALSE (8
TRUE TRUE FALSE TRUE 1)

6.1.4.2.2 Launch Off-Board Ext'Application Messages

This is the group df processes which launch messages based on the appropriate strategy and at the gppropriate time for

the ETS application.

a. Input/Output Flows
Flow Name Type
Off-board_Ext_App_Mode INPUT
Off-board_Ext Valid_Rcvd_Message INPUT
Off-board_Ext_Tx_Value INPUT
Off-board_Ext_Launched Message OUTPUT
Off-board_Ext_Transfer_Type INPUT

b. Operation—This process is composed of a C-spec and one process for each message sourced by the EVSE.

Figure 18 provides an illustration of the general form of this process.
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6.1.4.2.2.1  Prodess Control
a. C-spec—Laungh Off-board Ext Message PAT

1.

There shall be one process per message which is transmitted from the EVSE portion of the ETS. These
messages are identified in Table 54A.

Use the following procedure to determine which messages require launch processes to be created for them.
a. Select the columns in Table 54A which are under the Off-board_Ext.
b. Every message which is marked with an 'R' under the Off-board_Ext Tx column requires a launch process.

c. Every message which is marked with an 'O’ under the Off-board_Ext Tx column may optionally have a launch
process created for them based on the manufacturer's discretion.

The launch process for each message shall be functionally equivalent to 6.8 with the following’gubstitutions.

For each message identified in the previous paragraph, use the following procedure to.generate the requirements
for the progess to launch each message.

a. For th¢ message this process controls, using Table 56 substitute the dataflows identified in the “Dataflows
Contaiped” column into the context flow Tx_Value.

b. Substifute Off-board_Ext _App_Mode for the context flow Mode.

c. Substijute Off-board_Ext _Valid_Rcvd_Message for the context flow Valid_Rcvd_Message
d. Leavelthe context flow Trigger_Launch unconnected.

e. Substijute Off-board_Ext _Launched_Message for{Launched_Message.

f.  For the message this process controls, using<able 55 and Table 54 substitute the values|for this message's
launch| strategy into the configuration stores-in the launch parameter process template.

Input/Outppt Flows

a. Flow Name Type
Off-bogard_Ext_App._Mode INPUT
Off-bogrd_Ext “Transfer_Type INPUT

b. Procegses\€ontrolled—All launch processes contained in 6.1.3.2.2.

Initialization—The following shall be performed once upon activation of this process:

All processes controlled by the C-spec shall be disabled.

Operation—The following shall be performed continually while the process which contains this C-spec is active:

a. Every process in 6.1.3.2.2 shall be controlled via this Process Activation Table.

b. The process which corresponds to a message parameter shall be enabled for operation when the Off-
board_Ext App_Mode is equal to one of the states in Table 55 column labeled Enabled State(s) for that

parameter and the message is permitted for the value of Off-board_Ext_Transfer_Type as defined in Table
54A.
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FIGURE 18 - ILLUSTRATION OF LAUNCH OFF-BOARD EXT APPLICATION MESSAGES DFD
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6.1.4.2.3

Maintain Application Parameters

This is the group of processes which maintain a parameter's value based on the information received via network.

a.

Input/Output Flows

Flow Name Type
Off-board_Ext_App_Mode INPUT
Off-board_Ext_Valid_Rcvd_Message INPUT
Off-board_Ext Detected Tx_Fault INPUT
Off-board_Ext_Transfer_Type INPUT
Off-board_Ext |Used_Message OUTPUT
Off-board_Ext|Rx_Value OUTPUT
Off-board_Ext|Launched_Message OUTPUT

Operation—Th

is process is composed of a C-spec and one process for each message’ receive

External systems. Figure 19 provides an illustration of the general form of this process.

1. There shal
a particula
Use the fo
a. Select
b. Every
c. Every

maintg

2. The proce

For each n
for the pro

a. For th
Contai

b. Substi

c. Substi

be one process per message received by the Off-board External portion of the ETS
system are determined by using Table 54A.

lowing procedure to determine which messages require{rocesses.
the columns in Table 54A which are under the Off-board_Ext.
message which is marked with an 'R' under the, Off-board_Ext Rx column requires a

message which is marked with an 'O'under the Off-board_Ext Rx column may|
in process created at the manufacturer’s, discretion.

s for each message shall be funetionally equivalent to 6.9 with the following substitu

nessage identified in the previous paragraph, use the following procedure to generat
Cess to maintain the parameters in each message.

e message this pracess controls, using Table 56 substitute the dataflows identifieg
hed" column intothe context flow Rx_Value.

ute Off-board~Ext Valid_Rcvd Message for the context flow Valid_Rcvd_Message

ute Off-board_Ext _Used_Message for Used_Message.

d. Substi

i by the Off-board

. The messages in

maintain process.

optionally have a

ions:

e the requirements

in the "Dataflows

ute)Off-board_Ext Detected Tx_Fault for Transmitter Fault.

e. Substitute Off-board_Ext _Launched_Message for Launched_Message.

f. For the message this process controls, using Table 55 and Table 48 substitute the values for this message's
receipt strategy into the configuration stores in the maintain parameter process template.
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FIGURE 19 - ILLUSTRATION OF MAINTAIN OFF-BOARD EXT APPLICATION PARAMETERS DFD
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6.1.4.2.3.1 C-spec—Maintain Off-board Ext Application Parameters PAT

a.

Input/Output Flows

1. Flow Name Type
Off-board_Ext_App_Mode INPUT

2. Process Controlled—All launch processes contained in 6.1.3.2.3

Initialization—The following shall be performed once upon activation of this process.

All processes gontrolled by this P-spec shall be disabled.
Operation—The following shall be performed once upon activation of this process:

a. Every progess in 6.1.3.2.3 shall be controlled via this Process Activation Table.

b. The procg¢ss which corresponds to a message parameter shall be~enhabled for op

eration when the

Off-board_|Ext_App_Mode is equal to one of the states in Table 55 column labeled Enablgd State(s) for that
parameterjand the message is permitted for the value of Off-board_Ext Transfer_Type as defirjed in Table 54A.

6.1.4.2.4  Detect] Application Transmitter Fault at Off-Board Ext

These processes
transmitters stop t

are seven detectorp to accommodate the following transmitters:

1.

2.

3.

Three transmitters from the EV ETS application
One LMS trangmitter

One off-board gxternal interface transmitter
One EV external interface transmitter

One learned transmitter for futureexpansion

Input/Output Flows

learn the transmitter which are in use by the ETS system and detect faults when any of those
ansmitting. These processes reset the learning.any time there is an application m

bde change. There

Flow Name Type
Off-board_Ext | Valid_Rcvd_Message INPUT
Off-board_Ext | App>Mode INPUT
Off-board_Ext|Used Message INPUT
Off-board_Ext_Detected_Tx_Fault OUTPUT

Operation—This process shall perform functionally identical to 6.7 with the substitutions and exceptions which follow.

1. The context flows for 6.7 shall be substituted as defined in Table 6.
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TABLE 9 - DETECT APPLICATION FAULT TEMPLATE CONTEXY FLOW SUBSTITUTIONS

Context Flow Local Substitution Flow
Used Message Off-board_Ext_Used_Message
Detected_Tx_Fault Off-board_Ext_Detected Tx_Fault
Mode Off-board_Ext_App_Mode

Valid_Rcvd_Message Off-board_Ext_Valid_Rcvd_Message

6.1.4.3 Manage Off-Board Ext Communications

a. Input/Output Flows

Flow Name Type
Off-board_Ext |App_Service_Request INPUT
Off-board_Ext|App_Tx_Enabled OUTPUT
Off-board_Ext|App_Rx_Enabled OUTPUT
Off-board_Ext |Launched_Message INPUT
Off-board_Ext|Tx_Data INPUT
Off-board_Bus| State INPUT
Off-board_Ext|Valid_Rcvd_Message OUTPUT
Coupling_Typ¢ INPUT
Off-board_Ext | Transmission_State OUTPUT

b. Operation—Thjs process shall perform functionally identical to, 6.5 with the substitutions and exceptions which follow.
1. The context flows for 6.5 shall be substituted as defined in Table 10.

TABLE [LO - MANAGE OFF-BOARD EXT COMMUNICATIONS CONTEXT FLOW SUBSTITUTIONS

Context Flow Local Substitution Flow
App_Rx_Enabled Off-board_Ext_App_Rx_Enabled
App|_Service_Request Off-board_Ext_App_Service_Request
App_Tx_Enabled Off-board_Ext_App_Tx_Enabled

Bus_State Off-board_Bus_State
Coupling_Aype Coupling_Type
Lalinched<Message Off-board_Ext_Launched_Message
Loeation Off-board
Transmission Qff hnnrd_Evt_Trnncmiecinn
Tx_Data Off-board_Ext_Tx_Data
Valid_Primary_IDs hexadecimal 70, hexadecimal 71, hexadecimal FE, hexadecimal FF
Valid_Rcvd_Message Off-board_Ext Valid_Rcvd_Message

6.2 Connect ETS Networks

These processes provide the functions to connect the EV and the Off-board networks to form the ETS Network. Figure 20
illustrates the relationship between the processes which provide these functions.
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6.2.1

None.

6.2.2

These

Coupling_Type
. ETS_Connected
Coupling_Type Coupling_Type -

Provide
EVSE
Physical
Coupling
4

Provide EV
Physical
Coupling
.5

Coupling
State
3

Coupling State

Coupling_Type
V-Transmission

Offboard_Transmissi

Connect
ETS
Network

Media
2

EV_BUS_State

e

Offboard_BUS_State

FIGURE2Q-"CONNECT ETS NETWORKS DFD

Process Cpntrol Requirements

Connect E[T'S Network.Media

processes |provide\the functions of combining the network transmission based on the state of the coupling.
Figure 21 illustratep thexelationship between these processes.
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c1
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L]

%

Coupling_State

Offboard_Single_Wire_Transmissio,

Connect
Single Wire
Media
2

e
Coupling_State

Offhoard_Dual_Wire_Transmission

Connect
Dual Wire
Media

3

Offboard_Dual_Wire-BUS_State

EV_Single_Wire_Transmiss

Oﬁboard_SingIe_Wire_BUS_Stal/ EV(Single_Wire_Bus_Sta

EV_Dual_Wire_BUS_Transmission

EV_Dual_Wire_BU

on

S_State

FIGURE 21~-"CONNECT ETS NETWORK MEDIA DFD

6.2.2.1 Coupling Process Control Reguirements

a.

Input/Output Flows

1. Flow Name¢ Type
Coupling_Type INPUT

2. Process Cpntrolled—6.2.2.2

Initialization—The following shall be performed once upon activation of this process:

All processes controlled by this C-spec shall be disabled.

Operation—The following shall be performed continually while the process which contains this C-spec is active:

The process identified in Table 11 shall be enabled and disabled based on the state of the control flow in this table.

TABLE 11 - PAT 2.1P1

Control Flow Process
Coupling_Type 6.2.2.2 Connect Dual Wire Media
SAE J1773 Disabled

SAE J1772 Enabled
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6.2.2.1.1  Connect Single Wire Media

a. Input/Output F

Flow Name

lows

Coupling State
EV_Single_Wire_Bus_State
Off-board_Single_Wire_Bus_State
EV_Single_Wire_Transmission
Off-board_Single_Wire_Transmission

Type

INPUT
INPUT
INPUT

OUTPUT
OUTPUT

b. Initialization—INone.

c. Operation—Th

e following shall be performed continually while this process is active. See Tahle*12.

TABLE 12 - SINGLE WIRE STATE ARBITRATION TABLE

Input Output
Off-board_Single_ Input Off-
nput Wire_ EV_Single_Wire_ -‘board_Single_ EV_Sirlgle_Wire_
Coupling State Transmission Transmission Wire_Bus_State Bud_State
Not_Qonnected Unbiased or Unbiased or Passive Passive Pgssive
Passive Active Passive Active
Active Unbiased.or Passive Active Pgssive
Active Active Alctive
SAE J1712_Connected Unbiased or Unbiased or Passive Passive Pgssive
or Passive Active Active Alctive
SAE J1713_Connected
Active Unbiased or Passive Active Alctive
Active Active Active
6.2.2.2 Connect|Dual Wire Media
a. Input/Output
Flow Name Type
Coupling State INPUT
EV_Dual_Wireg Bus_State INPUT
Off-board_Dudl_Wire_Bus’ State INPUT
EV_Dual_Wird Trarsmission OUTPUT

Off-board_Du4g

|_Wire” Transmission

OUTPUT

b. Operation—The following shall be performed continually while this process is active. See Table 13:
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TABLE 13 - DUAL WIRE STATE ARBITRATION TABLE

Input

Off-board_Dual_ Input Ogtf?_ut
Input Wire_ EV_Dual_Wire_ EV_Dual_Wire_
Coupling State Transmission Transmission board_Dual_ Bus_State
Wire_Bus_State -
Not_Connected Unbiased or Passive UnBiased or Passive Passive Passive
or Active Passive Active
SAE J1773_Connected Active Unbiased or Passive Active Passive
Active Active Active
SAE J17|72_Connected Unbiased or Passive Unbiased or Passive Passive Pagsive
Active Active Agtive
Active Unbiased or Passive Active Agtive
Active Active Agtive
Unbiased or Passive Unbiased or Passive Passive Pagsive
6.2.3 Determine|Coupling State
a. Input/Output
Flow Name Type
Coupling_Typ¢ INPUT
ETS_Connected INPUT
Coupling_Stat OUTPUT

b. Initialization—INone.
c. Operation—The following shall be performed continually while this process is active:
Coupling_Stat¢ shall have a value based on.Coupling_Type and ETS_Connected as shown in Table 14.

{ABLE 14 - COUPLING STATE TABLE

Input Input Output
Coupling_Type ETS_Connected Coupling_State
Don’t Care FALSE Not_Connected
SAE J1772 TRUE J1772_Connected
SAE J1773 TRUE J1773 _Connected

6.2.4 Provide EVSE Physical Coupling

6.2.4.1  Coupling Type

The EVSE shall provide for coupling to either a SAE J1772 or SAE J1773 compatible coupler.

6.2.4.2 SAE J1772 Coupling

The EVSE shall use both the Type 1 and Type 2 physical media for communication. Where the EV and EVSE use a SAE
J1772 coupling, the range of values for the vehicle and off-board network electrical values changes. This occurs because
the SAE J1850 network is required to be fully functional in both components when they are separated and connected.

This requires that some portion of the electrical loading allocation of the vehicle be allocated to the EV and some portion
allocated to the EVSE. The paragraphs which follows define this allocation of the standard SAE J1850 values.
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6.2.4.2.1 Type 1 Media (Single Wire Media)

When connected to an EV, the EVSE shall provide a SAE J1850 electrically compatible implementation with the
exceptions documented in Table 15:

TABLE 15 - SAE J1772 - TYPE 1 MEDIA - EVSE NETWORK REQUIREMENTS

Parameter Name Units Min Typical Max
Off-board Network Rload Ohms 1325 n/a 1575
Off-board Network Cload Picofarads 2470 n/a 4500

Off-board Wire Length meters n/a n/a 15
Off-board Service Tool Wire Length meters n/a n/a 5
Maximum # of EVSE Unit Loads 1 n/a 8

Off Vehicle Network Length meters n/a n/a n/a

Off Vehicle Resistance Ohms n/a n/a n/a

Off Vehicle Capacitance Picofarads n/a hla n/a

6.2.4.2.2 Type 4 Media (Dual Wire Media)

When connected tp an EV the EVSE shall provide a SAE J1850 electrically compatible implementation with the following
exceptions in Tabl¢ 16:

TABLE 16 - SAE J1772 - TYPE 1 MEDIA - EXSENETWORK REQUIREMENTS

Parameter Name Units Min Typical Max
Network Rload Ohms 200 n/a 337
EVSE Wire Length meters n/a n/a 15
EVSE Service Tool Wire Length meters n/a n/a 5
Number EVSE Nodes 1 n/a 8
Number EVSE Servicé Nodes 1 1 1

6.2.4.2.3 SAE JL773 Coupling

When connected o an EV, they, EVSE shall provide a SAE J1850 compatible implementation wjth the exceptions
documented in Table 17. Wheye'the EV and EVSE use a SAE J1773 coupling, the range of values for the vehicle and off-
board network elegtrical values‘change. Most of the electrical values for the network are not applicable|because since the
EVSE and EV are palvanically isolated. However, the introduction of an RF transceiver in the communigation path creates
some new requirerpentsi¢The paragraphs which follows define these changes to standard SAE J1850 vplues.
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6.2.5

6.2.5.1

TABLE 17 - J1773 EVSE NETWORK REQUIREMENTS

Parameter Name Units Min  Typical Max
Transceiver Latency microseconds 0 n/a 4
Transceiver Blanking microseconds 0 n/a 4
SAE J1850 Node Noise Rejection - Minimum Pulse Filtering microseconds 8 n/a n/a
Off Vehicle Network Length meters n/a n/a n/a
Total Vehicle Network Length meters n/a n/a n/a
Maximum Number of Standard Unit Loads — n/a n/a n/a
Off Vehicld ResIStance onms n/a n/a n/a
Off Vehiclg Capacitance ohms n/a n/a n/a
Input High [Voltage volts n/a h/a n/a
Input Low Yoltage volts n/a n/a n/a
Output High Voltage volts h/a n/a n/a
Output Low Voltage volts nla n/a n/a
Absolute Ground Offset Voltage volts n/a n/a n/a
Network Resistance ohms n/a n/a n/a
Network Capacitance picofarads n/a n/a n/a
Network Time Constant microseconds  n/a n/a n/a
Signal Tranpsition Time microseconds  n/a n/a n/a
Node Resigtance ohms n/a n/a n/a
Node Capacitance picofarads n/a n/a n/a
Node Leakage Current micro amps n/a n/a n/a
Provide E\ Physical Coupling

Coupling Type

The EV shall provigle for coupling to either a SAE J1772 or SAE J1773 compatible coupler.

6.2.5.2

SAE J17

The EV shall utilizd

6.2.5.2.1 Type ]

72 Coupling

Media (Single Wire Media)

When connected
exceptions in Tablef 18:

either the Type_1-0r Type 2 physical media for communication.

to an{EVSE, the EV shall provide a SAE J1850 electrically compatible impler

nentation with the

TABLE 18 - SAE J1772 - TYPE 1 MEDIA EV NETWORK REQUIREMENTS

Parameter Name Units Min Typical Max
EV Network Rload Ohms 433 n/a 1575
EV Network Cload Picofarads 2470 n/a 12000
EV Wire Length meters n/a n/a 20
EV Service Tool Wire Length meters n/a n/a 5
Number of EV Unit Loads 1 n/a 24
Off Vehicle Network Length meters n/a n/a 20
Off Vehicle Resistance Ohms 1175 n/a n/a
Off Vehicle Capacitance picofarads n/a n/a 5000
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6.2.5.2.2

Type 2 Media (Dual Wire Media)

When connected to an EVSE, the EV shall provide a SAE J1850 electrically compatible implementation with the
exceptions in Table 19:

6.2.5.3

When connected

TABLE 19 - SAE J1772 - TYPE 2 MEDIA, EV NETWORK REQUIREMENTS

documented in Talple 20.

Parameter Name Units Min Typical Max
Network Rload Ohms 146 n/a 337
EV Wire | ength meters n/a n/a 15
EV Service Tool Wire Length meters n/a n/a 5
Number EV Nodes 1 n/a 22
Number EV Service Nodes 1 1 1
SAE J1773 Coupling
to an EVSE, the EV shall provide a SAE J1850 compatible implementation wjth the exceptions
TABLE 20 - SAE J1773 EV NETWORK REQUIREMENTS
Parameter Name Wnits Min Typical Mgax
Trapsceiver Latency microseconds 0 n/a
Trahsceiver Blanking microseconds 0 n/a
SAI J1850 Node False Edge Rejection - microseconds 9 n/a nfa
Minjmum Edge Filtering
Off Vehicle Network Length meters n/a n/a nfa
Total Vehicle Network Length meters n/a n/a nfa
Maximum Number of Standard-Unit Loads - n/a n/a nfa
Off Mehicle Resistance ohms n/a n/a nfa
Off Wehicle Capacitance ohms n/a n/a nfa
Inplit High Voltage volts n/a n/a nfa
Inplit Low Voltage volts n/a n/a nfa
Output High-\Voltage volts n/a n/a nfa
Output Low Voltage volts n/a n/a nfa
Abdolute Ground Offset Voltage volts n/a n/a nfa
Network Resistance ohms n/a n/a n/a
Network Capacitance picofarads n/a n/a n/a
Network Time Constant microseconds  n/a n/a n/a
Signal Transition Time microseconds  n/a n/a n/a
Node Resistance ohms n/a n/a n/a
Node Capacitance picofarads n/a n/a n/a
Node Leakage Current micro amps n/a n/a n/a
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6.3 Transceive EV Information

This group of processes provides the means to transport information between the EV and the Off-board processes when
connected.

Figure 22 provides an illustration of the relationship between these processes.
6.3.1 Process Control Requirements

None.

6.3.2 Combine BV Transmissions

a. Input/Output Flows

Flow Name Type
EV_ETS_Trangmission INPUT
EV_Ext_Transmission INPUT
Other_EV_Trahsmission INPUT
EV_Diagnostid_Transmission INPUT
EV_Transmissjon OUTPUT

b. Initialization—The following shall be performed upon activation of this\process:
None.
c. Operation—The following shall be performed continually whilé this process is active:

EV_Transmissjon shall be assigned to the most dominant value of all input flows as defined in SAE|J1850.
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6.3.3 Transceivd EV ETS Information

This group of procésses define the rnquirnmnnfc to:

FIGURE 22 - TRANSCEIVE EV INFORMATION DFD

a. Receive messages from the SAE J1850 bus

b. Detect which messages are directed to the EV portion of the ETS system
c. Decode those messages to obtain information for ETS dataflows

d. Determine when to update information in other parts of the ETS System
e. Encode ETS information to send messages to the rest of the ETS system

f. Send messages to the rest of the ETS system via the SAE J1850 Bus
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g. Provide basic protocols for fault recovery
h. Provide vehicle control of application communication

Figure 23 illustrates the relationship between these processes.

_

EV_FTS Tx Data EV_ETS_Rx_Data

N

Exchange
EVETS
Information

EV_ETS Laurjched_Message

EV?ETS?App_‘Service_Req uested
::. EV_ETS_ Valid_Rev{l_Message
EV_ETS_App_Rx_Enabled \

/ EV_ETs’:App,Tx,Enabled

[
:
Il
i
;
;
7
¥

S~
EV ETS_Tx_Data

-
-

Manage EV
ETS

ommunications:

3

~——— EV_Bus_Stale

EV_ETS_Transmission

Coupling_Type

FIGURBE23 - TRANSCEIVE EV ETS INFORMATION DFD
6.3.3.1  Process|Control Requirements
None.

6.3.3.2 Exchande EVVETS Information

These processes provide the functions to:

a. Launch the application messages

b. Receive application messages and update application data
c. Detect transmitter faults

d. Generate a request to have the application serviced

Figure 24 illustrates the relationships between the processes which perform these functions.
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6.3.3.2.1  Process Control Requirements

6.3.3.2.1.1 C-spec—EV ETS Application Mode DT

This process uses variables from the ETS system to establish the communication mode for the ETS application. The
modes of communication are defined as distinct and different when there is a significant change in message traffic
sources and destination. Changes in modes are closely coupled with message transmission strategies and error recovery
strategies. Table 4 provides a brief description of the ETS application communication modes.

a. Input/Output Flows

Flow Name Type
EV_ETS_App|Tx_Enabled INPUT
EV_ETS_App |Rx_Enabled INPUT
EV_ETS_Trangfer_Type INPUT
EV_ETS_Voltgge_Mode INPUT
EV_ETS_App_[Mode OUTPUT

b. Operation—The following shall be performed continually while the process which eontains this C-sgec is active:

The value of Mode shall be assigned based on the value of EV_ETS_App~-Tx’ Enabled, EV_ETS [App_Rx_Enabled,
EV_ETS Trangfer_Type and EV_ETS_Voltage_Mode as defined in Table 21.

TABLE 21 - EV ETS NETWORKWODES DT

Input Input Input
EV_ETS_ EV_ETS EVLETS Input Output
App_Tx_ App_Rx_ Transfer Type = EV_ETS EV_ETS
Enabled Enabled NO® TRANSFER Voltage Mode MODE
**Do Not Care** FALSE **Do Not Care**  **Do Not Care** A
FALSE **Do Not Care** **Do Not Care**  **Do Not Care** A
TRUE TRUE TRUE **Do Not Care** B
TRUE TRUE FALSE FALSE D
TRUE TRUE FALSE TRUE E

6.3.3.2.1.2

The EVSE must inform the EV/'when the delay timer expires. This must occur even if the ETS systen;
network is asleep.|The mechanism for any off-board application to inform the vehicle of its requireme
the application selvice-request message. This message provides a common interface for all off-bo
inform the EV of their-state. In response to this message, the EV may optionally response and enable

the ETS, when the dataftow Detay—Timer_Expiredtransitions fromm FAESEto TRUE, this C-specissu

C-sgec—EV ETS Cemm State STD

is asleep and the
ht for service is via
ard applications to
an application. For

s a request to the

application control processes to inform the vehicle that this application requires service in the off-board network

a. Input/Output Flows

Flow Name Type
EV_ETS_Sleep INPUT
EV_ETS_App_Service_Request INPUT
EV_ETS_App_Tx_Enable OUTPUT
EV_ETS_App_Rx_Enable OUTPUT

b. Operation—The following shall be performed continually while the process which contains this C-spec is active:

This process shall behave functionally equivalent to the State Transition Diagram shown in Figure 25.
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6.3.3.2.2

This is the group df processes which launch messages based opthe appropriate strategy and at the g
the ETS applicatiof.

a.

b.

EV_
EV_

TRUE
/

v

-

ETS Application communication is suspended

EV_ETS_Sleep=FALSE
or

/ EV_ETS_App_Tx |F
FTS_App_Tx_Enable=TRUE EV_ETS_ ApptBx H
ETS_App_Rx_Enable=TRUE

EV_ETS_Sleep=TRUE
EV_ETS _App—Servive—Regquesttramsitomrs—TRUE 7

nable=FALSE
nable=FALSE

ETS Application communicaiton is enabled

Launc

Input/Output Flows

Flow Name Type
EV_ETS_App_[Mode INPUT
EV_ETS_Valid Rcvd_Message INPUT
EV_ETS_Tx_ Value INPUT
EV_ETS_ Launched_Message OUTPUT
EV_ETS_ Trangfer_Type INPUT

Operation—Thiis process isscomposed of a C-spec and one process for each message source
Figure 26 prov

1. There shdll be{one process per message which is transmitted from the EVSE portion o

messages

FIGURE 25 - EV ETS COMM STAJME STD

h EV ETS Application Messages

des an illustration of the general form of this process.

are\identified in Table 54A.

ppropriate time for

d by the EV ETS.

f the ETS. These

Use the following procedure to determine which messages require launch processes to be created for them.

a. Select

the columns in Table 54A which are under the ETS architectures supported.

b. Every message which is marked with an 'R' under the EV Tx column requires a launch process.

c. Every message which is marked with an 'O’ under the EV Tx column may optionally have a launch process

create

d for them based on the manufacturer's discretion.
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EV_ETS_Transfer_Typa

EV_ETS_App_Mode

EV_ETSTx Value 1

Launch
Message 1
2

EV_ETS_App_Mode EVY_ETS/Launched_Meas$age

EV_ETS_Valid_Rcvd_Message

EV_ETS_Tx_value_2

Launch

EV_ETS_App_Mode Mossage 2 EV_ETS_Launched_Megsage
3

EV_ETS_Valid_Rovd_MesSage

EV_ET5_Tx _Valua_3

Launch /v

Message 3 EV_ETS_taunched_Mepsage
A4

EV. ETS_App_Mode

EV_ETS_Valid_Rovd_Message

e

EV_FTS_App_Mode EV_ETS_Launched_Message

EV_ETS_Valid_Revwd_Message

FIGURE 26 - ILLUSTRATION OF LAUNCH EV ETS APPLICATION MESSAGES DFD
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6.3.3.2.2.1 Prog

1. C-spec—EV H
a. Input/Outp
1. Flow N
EV_ET
2. Proceg
b. Initializatio
All process
c. Operation
1. Every
2. The p
EVSE]
param

6.3.3.2.3

2. The launch process for each message shall be functionally equivalent to 6.8 with the following substitutions:

For each message identified in the previous paragraph, use the following procedure to generate the requirements
for the process to launch each message.

a. For the message this processes controls, using Table 56 substitute the dataflows identified in the "Dataflows
Contained" column into the context flow Tx_Value.

b. Substitute EV_ETS_App_Mode for the context flow Mode.

c. Substitute EV_ETS Valid Rcvd Message for the context flow Valid Rcvd Message.

d. Leave

e. Substi
f.  For thg
launchi

the context flow Trigger_Launch unconnected.
ute EV_ETS_ Launched_Message for Launched_Message.

b message this process controls, using Table 55 and Table 44 substitute the values
strategy into the configuration stores in the launch parameter process template.

ess Control Requirements

TS Launch Message PAT

Ut Flows

ame Type

[S_App_Mode INPUT

ses Controlled—All launch processes.gontained in 6.1.3.2.2

h—The following shall be performied once upon activation of this process:

es controlled by the C-spec shall be disabled.

—The following shall beperformed continually while to process which contains this C
brocess in 6.1.3.2.2 shall be controlled via this Process Activation Table.

rocess whieh- corresponds to a message parameter shall be enabled for op

bter and\the message is permitted for the value of EV_ETS_Transfer_Type as define

Maintgin“Application Parameters

for this message's

Lspec is active:

eration when the

| App_Mode’ is equal to one of the states in Table 55 column labeled Enabled State(s) for that

d in Table 54A.

This is the group of processes which maintain a parameter's value based on the information received via network.

a.

Input/Output Flows

Flow Name Type
EV_ETS_App_Mode INPUT
EV_ETS_Valid_Rcvd_Message INPUT
EV_ETS_ Detected Tx_Fault INPUT
EV_ETS_Transfer_Type INPUT
EV_ETS Used_Message OUTPUT
EV_ETS_Rx_Value OUTPUT

EV_ETS_ Launched_Message OUTPUT
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b. Operation—This process is composed of a C-spec and one process for each message received by the EVSE.

Figure 27 provides an illustration of the general form of this process.

EV_ETS_Transtar Type

EV ETS_App_Mode

EV_ETS Used_Message
e
EV_ETS_Detectad_Tx_Fault

Maintain

EV_ETS_App_Mode Paramater 1
2

EV_ETS_Valid_Rcvd_Message
EV_ETS_Launched_Messaga

EV_ETS_Used_Message
EV_ETS_Detected_Tx_Fault
EV_ETS_Ax_Value 2 ‘-b

Maintain
Parameter 2

£V_ETS_App_Mode

EV_ETS_Valid_Revd_Message
EV_ETS_Launched_Message

EV_ETS_Used_Message
EV_ETS5_Deatected_TxaFault
EV_ETS_Rx_Value_3 —b

Maintain
Parameter 3
4

EV_ETS_ApppMode

EV_ETS_valki_Ravd_Message
EV ETS Launched Message

"

EV_ETS_Used_Mes;

EV. ETS Detected Tx_Fault

sage

EV_ETS_Rx_Value_n
Maintain
Parameter n
n

EV_ETS_App_Moda

EV_ETS Valid_Rovd_Message
EV_ETS_Launchad_Message

FIGURE 27 - ILLUSTRATION OF MAINTAIN APPLICATION PARAMETERS DFD

EV_ETS_fix_Value_1 “*
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1. There shall be one process per message received by the EV portion of the ETS. The messages in a particular
system are determined by using Tables 54A, 54B, and 54C.

Use the following procedure to determine which messages require processes.

a. Select the columns in Tables 54A, 54B, and 54C which are under the ETS architectures supported.

b. Every message which is marked with an 'R' under the EV Rx column requires a launch process.

c. Every message which is marked with an 'O’ under the EV Rx column may optionally have a launch process
created for them at the manufacturer's discretion.

2. The proce
For each n
for the pro
a. Forth

Contai
b. Substi
c. Substi
d. Substi
e. Substi
f.  Substi
g. For thg

receipt

6.3.3.23.1 C-s

a.

s for each message shall be functionally equivalent to 6.9 with the following substitu

hessage identified in the previous paragraph, use the following procedure to.generat
Cess to maintain the parameters in each message.

b message this process controls, using Table 56, substitute the dataflows identifie
hed” column into the context flow Rx_Value.

ute EV_ETS_App_Mode for the context flow Mode.

ute EV_ETS_Valid_Rcvd_Message for the context flow Valid_Rcvd_Message.
ute EV_ETS_Used_Message for Used_Message:

ute EV_ETS Detected Tx_Fault for Transmitter_Fault.

ute EV_ETS_Launched_Message for.[kaunched_Message.

P message this process controls, using Table 55 and Table 48, substitute the values
strategy into the configuration-stores in the maintain parameter process template.

ec—Maintain EV ETS Application Parameters PAT

Input/Output Flows
1. Flow Name¢ Type
EV_ETS_App_Mode INPUT

2. Processes

Controlled—all launch processes contained in 6.1.3.2.3

Initialization—7

ions:

e the requirements

d in the Dataflows

for this message's

'he following shall be performed once upon activation of this process:

All processes controlled by this P-spec shall be disabled.

Operation—The following shall be performed continually while the process which contains this C-spec is active:

a. Every proc

ess in 6.1.3.2.3 shall be controlled via this Process Activation Table.

b. The process which corresponds to a message parameter shall be enabled for operation when the
EV_ETS_App_Mode is equal to one of the states in column labeled Enabled State(s) for that parameter and the
message is permitted for the value of Transfer_Type as defined in Tables 54A, 54B, and 54C.
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6.3.3.2.4  Detect Application Transmitter Fault in EV

These processes learn the transmitter which are in use by the ETS system and detect faults when any of those
transmitters stop transmitting. These processes reset the learning any time there is an application mode change. There
are seven detectors to accommodate the following transmitters:

1. Three transmitters from the EV ETS application

2. One LMS transmitter

3. One off-board external interface transmitter

4. One EV external interface transmitter
5. One learned transmitter for future expansion

a. Input/OutputFlpws

Flow Name Type
EV_ETS_Valid Rcvd_Message INPUT
EV_ETS Used_ Message INPUT
EV_ETS_App_[Mode INPUT
EV_ETS_Deterted_Tx_Fault OUTPUT

b. Operation—This process shall perform functionally identical to 537 Detect Application Transmitter Rault Template with
the substitutions and exceptions which follow.

1. The context flows for 6.7 shall be substituted as defined in Table 22.

TABLE 22 - DETECT ARPPLICATION FAULT TEMPLATE
CONTEX{HLOW SUBSTITUTIONS

ContextFlow Local Substitution Flow
Used\Message EV_ETS Used_Message
Detected_Tx_Fault EV_ETS Detected_Tx_Fault

Mode EV_ETS_App_Mode

Valid_Rcvd_Message EV_ETS Valid_Rcvd_Message

6.3.3.3 Manage|EV ET'S*Communications

a. Input/Output Flows

Flow Name Type
EV_ETS_App_Service_Request INPUT
EV_ETS_App_Tx_Enabled OUTPUT
EV_ETS_App_Rx_Enabled OUTPUT
EV_ETS_ Launched_Message INPUT
EV_ETS_Tx_Data INPUT
EV_Bus_State INPUT
EV_ETS_Valid_Rcvd_Message OUTPUT
Coupling_Type INPUT

EV_ETS_Transmission_State OUTPUT
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b. Operation—This process shall perform functionally identical to 6.6 with the substitutions and exceptions which follow.

1. The context flows for 6.6 shall be substituted as defined in Table 23.

TABLE 23 - MANAGE EV ETS COMMUNICATIONS CONTEXT FLOW SUBSTITUTIONS

Context Flow Local Substitution Flow
App_Rx_Enabled EV_ETS App_Rx_Enabled
App_Service_Request EV_ETS_App_Service_Request
App—Fx—Enrabted EvV—ETFS—App—Tx—Enmabted

Bus_State EV_Bus_State
Cpupling_Type Coupling_Type
Laupched_Message EV_ETS_ Launched_Message
Location ONBOARD
Transmission EV_ETS_Transmission
Tx_Data EV_ETS Tx_Data
Valld_Primary_IDs hexadecimal 70, hexadecimal 71, hexadecimal FE, hexadecimgl FF
Valid] Rcvd_Message EV_ETS Valid R¢vd_Message

6.3.4 Transceivd EV External ETS Information

This group of procgsses define the requirements to:

a.

b.

g.
h.

Receive messages from the SAE J1850 bus

Detect which messages are directed to the external portion of the ETS in the EVSE system

Decode those messages to obtain informatign/for ETS dataflows
Determine whgn to update information in other parts of the ETS System
Encode ETS information to send-messages to the rest of the ETS system
Send messaggs to the restofithe ETS system via the J1850 Bus

Provide basic protocols-for fault recovery

Provide vehiclg control of application communication

This process shall perform functionally identical to 6.1.4 with the exception that the value of location in Table 10 shall be
ONBOARD.

6.4

Store—Coupling_Type

This store contains the connector configuration for the ETS system.

6.5

Manage Application Slave Nodey Communication Template

6.5.1 Context for Manage Application Slave Node Communication Template

This template is applied throughout this document by first substituting flows from the local DFD in place of context flows
shown in Figure 28.
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High Level
Communication
Processes
App_Service_Request +
Launched_Message
- 9 App_Tx_Enabled +  valid_Primary_IDs
App_Rx_Enabled +
Message Data RN Valid_Rcvd_Message
Soyrees TAVData L
Manage
Location Application Slave
Node
Node Copfiguration -/ Communicatlons
Coupling_Type Template
Transniigsion
Bus_State
J1850Bus
FIGURE 28 - MANAGE APPLICATION . ShAVE NODE COMMUNICATION CONTEXT DIAGRAM

6.5.2  Functional

Requirements For Manage Application Slave Node Communication Template

The Application Slave Node Template pravides a set of requirements which define how a slave node:

ages from the J1850’bus
messages aredirected to a specific part of an application
messages to obtain information for the application dataflows

en-to update information in other parts of the application

a. Receives mess
b. Detects which
c. Decodes those
d. Determines wh
e.
f.
g.
h.

Send information to other parts of an application using messages on the SAE J1850 Bus
Support basic fault recovery protocols

Determines if it is enabled for communication with a master application node

Figure 29 illustrates the relationship between these processes.

Encodes application information in this node to send to other parts of the application in different nodes
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6.5.2.1 Process

6.5.2.1.1 C-spe

a. Inputs, Outputs

FIGURE 29 - MANAGE APPLICATION SLAVE NODE COMMUNICATION DFD
Control Requirements
—IndicateéApplication is Active in Node PAT.

,/Processes Controlled.

1. Flow Name
App_Tx_Is_Enabled

Type
INPUT

2. Process Controlled—6.5.2.5 P-spec—Indicate Application is Active in Node

Initialization—None.

Operation—The following shall be performed continually while the process which contains this C-spec is active:

The process identified in Table 24 shall be enabled and disabled based on the state of the control flow in this table.
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TABLE 24 - INDICATE APP IS ACTIVE IN NODE PAT

Process
Control Flow 6.5.2.5 P-spec—Indicate Application
App_Tx_Enable is Active in Node
FALSE DISABLED
TRUE ENABLED

6.5.2.1.2 C-spec—Configure Communication PAT.

a. Inputs, Outputs, Processes Controlled.

1. Flow Nam¢ Type
Location INPUT

2. Process Cpntrolled—6.5.2.6 P-spec—Configure Communication

b. Initialization—6.5.2.6 P-spec—Configure Communication shall be disabled,

c. Operation—The following shall be performed continually while the process which contains this C-sp

The process identified in Table 25 shall be enabled and disabled based on the state of the control fl

TABLE 25 - INDICATE APP ISACTIVE IN NODE PAT

Control Flow Process
Location 6.5.2.6¢P-spec—Configure Communication
ONBOARD DISABLED
OFF-BOARD ENABLED

6.5.2.2 Receive|Messages

This group of procgsses performs,thefollowing functions:

ec is active:

ow in this table.

a. Translates the|stream of-symbols on the SAE J1850 bus media in use into a message less any In Frame Response

(IFR)

b. Accepts only rrressages with valid CRC bytes

c. Accepts only messages which are encode for compatibility with SAE J2293 thus allowing compatibility with

unconsolidated headers

d. Decodes the message for its operator and parameter name based on SAE J2178 definitions

e. Determines when an IFR is required

Figure 30 illustrates the relationship between these processes.
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6.5.2.2.1

None.

6.5.2.2.2

~ Bus_State

Decode
Messsages from
Network

\

Raw_Message

Bug_Type
-

Accept
Messages with
Valid CRC Value
3

Transmission

Valid_CRC_Message

Valid CRC Message

Accept
Message with
Valid Byte 1

Value

5 Determine if IFR

is Required
4

Valid_First_Byte_Message

Decode
Parameéter And
Operator From
Message
.6

IFR_Is_Required

Valid_Rcvd_Message

e

Valid_Primary_iDs

FIGURE 30 - RECEIVE MESSAGES DFD

Process Control Requirements

P-spec—Decode Messages from the Network

This process decodes the symbols on the SAE J1850 network and assembles the information into messages.
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a. Input/Output Flows
Flow Name Type
Dual_Wire_Bus_State INPUT
Single_Wire_Bus_State INPUT
Bit_Encoding INPUT
Data_Rate INPUT
Bus_Media INPUT
Raw_Message OUTPUT
b. Initialization—The following shall be performed once upon activation of this process:
None.
c. Operation—The following shall be performed continually while this process is active:
1. If Bus_Media is DUAL_WIRE then perform the following:
Decode the state of the Dual_Wire_Bus_State versus time to determine the séquence of symbpls on the network.
The symbpls shall be decoded based on Bit_Encoding and Data_Rate.cThe symbol timing|is defined in SAE
J1850. In the event that the bus is operating in a SAE J1850 defined fault'mode, the symbols shall be decoded
properly.
Assemble [the sequence of symbols into a message less any In Frame Response. Message and In Frame
Response [are defined in SAE J1850. The value of this message<shall be assigned to Raw_Megsage.
Issue Raw| Message.
2. If Bus_Med(lia is SINGLE_WIRE, then perform the following:
Decode the state of the Single Wire Bus_State versus time to determine the sequence ¢f symbols on the
network. The symbols shall be decoded based on Bit “Encoding and Data_Rate. The symbol timing is defined in
SAE J1850.
Assemble [the sequence of symbols into a message less any In Frame Response. Message and In Frame
Response jare defined in SAE J1850. The value of this message shall be assigned to Raw_Megsage.
Issue Raw| Message.
6.5.2.2.3 P-spe¢—Accept Message with Valid CRC Value
This process decddes the last byte of~a message and determines if the CRC is valid as defined in|SAE J1850. If the
message has an invalid CRC it is rejected and not used for further processing.
a. Input/Output Flows
Flow Name Type
Raw_Message INPUT
Valid_CRC_Mgssage OUTPUT
b. Initialization—The following shall be performed once upon activation of this process:
None.
c. Operation—While this process is active, the following shall be performed upon receipt of Raw_Message:

If the last byte of Raw_Message has a value which indicates a valid CRC as defined in SAE J1850, then:

Issue Valid_CRC_Message with the value of Raw_Message.
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6.5.2.2.4

P-spec—Determine if IFR Required

This process determines if an In Frame Response (IFR) is required to be generated. An IFR is only generated if a
message has a valid CRC, has a primary ID used in the ETS system, and was not generated in this node.

a. Input/Output Flows
Flow Name Type
Transmission INPUT
Valid_CRC_Message INPUT
Valid_Primary_IDs INPUT
Type_1_IFR_Required OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

None.

c. Operation—While this process is active, the following shall be performed upon receipt0f Valid_CR(
If the K Bit, ag defined in SAE J1850 in byte 1 of Valid_CRC_Message has a value of 0 and thg
message is ore of the Primary_IDs in Valid_Primary_IDs and the message is not equal to the m
Transmission then:

Issue Type_1 [IFR_Required with the value of TRUE.
6.5.2.25 P-spe¢—Accept Message with Valid Byte 1 Value

SAE J1850 and S
parameters may b
problems for off-bg
off-board systems
messages which d
this process, only

AE J2178 allow for unconsolidated header messages and consolidated header m
b encoded using these two techniques@hich result in identical messages. This is a
ard systems which will connect to vehicle implementing both encoding techniques. T]

allows compatibility with bothxencoding techniques. By forcing the off-board
0 not have a specific first byte\walue, unconsolidated header messages are rejecte
alid three byte header messages are available for subsequent processing in the off-

L Message:

Primary ID of the
bssage encoded in

essages. Different
potential source of
his requirement for
systems to reject
d. After filtering by
poard system.

a. Input/Output Flows
Flow Name Type
Valid_CRC_Megssage INPUT
Valid_First_Byle Messagée OUTPUT
b. Initialization—The following shall be performed once upon activation of this process:
None.
c. Operation—While this process is active, the following shall be performed upon receipt of Valid_CRC_Message:
If the value of Byte 1 of Valid_CRC_Message is equal to hexadecimal 20, 21, 28 or 29 then:
Issue Valid_First_Byte Message with the value of Valid_CRC_Message.
6.5.2.2.6  P-spec—Decode Parameter and Operator from Message

All ETS messages are encoded using three byte consolidated headers. This process decodes the first four bytes of a
message to determine the parameter name and parameter operator encoded in the message header. A convention of
attaching the parameter name and parameter operator to the message as it is passed among processes is used to
simplify the description of processing requirements on specific messages.


https://saenorm.com/api/?name=e1abfdbcc679ef10d39af546ffe8d40d

SAE INTERNATIONAL J2293-2 Stabilized FEB2014 Page 77 of 197

a. Input/Output Flows

Flow Name Type
Valid_First_Byte Message INPUT
Valid_Rcvd_Message OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:
None.

c. Operation—While this process is active, the following shall be performed upon receipt of Valid_First Byte Message:

1. Valid_First] Byte Message shall be decoded as required in SAE J2178 and SAE J1850 to.dedode the parameter
name encgded in the message.

Assign thid name to Parameter_Name.
2. Valid_First Byte_Message shall be decoded as required in Table 26.
Assign thiq operator to Operator.

3. If the Parameter Name is a valid SAE J2178 parameter name and{the operator is one of the operators defined in
Table 26, then:

Issue Valid_Rcvd_Message with the value of Valid_First_Byte."Message + Operator + Parameter_ Name.

TABLE 26 - FUNCTION B{NDECODING TABLE

Input  Input Input Input Input Input Input Output
KBit YBit Z1Bit Z0Bit W Bit Q Bit C Bit Operator
1 0 0 Q 0 Don’t Care 0 LD
0 0 0 0 0 Don’t Care 0 LD
1 0 0 1 1 0 0 RQCV
0 0 0 0 1 0 1 RQCV
1 0 0 0 1 Don’t Care 0 RPT
0 0 0 0 1 Don’t Care 0 RPT
1 0 0 1 1 0 0 REQ
0 0 0 1 1 1 1 REQ

6.5.2.3 Transmi{ Messages

This group of processes provides the functions of:

a. Assigning Primary ID's, Secondary ID's, and function bits to a message

b. Managing the network to allow nodes sufficient time to wakeup prior to communication traffic

c. Queue messages

d. Setthe order that queued messages are submitted for transmission

e. Manage retransmission to prevent low priority messages from clogging the transmission queue

f. Encode data with a message
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g. Translate the message into a stream of symbols on the SAE J1850 bus media in use

Confirm transmission

h.

Provide In Frame Responses (IFR)

Figure 31 illustrates the relationship between these processes.
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6.5.2.3.1

None.

6.5.2.3.2

Process Control Requirements

P-spec—Assign Primary And Secondary ID’s to Message

This process assigns a value to the primary and secondary ID bits in the message based on the message parameter
name.

a.

6.5.2.3.3
This process assig

a.

Input/Output Fl

Flow Name
Launched Mes
Launched_IDeg
Initialization—7
None.

Operation—W

1. Based on
Launched |

2. Based on
Launched |

3. Issue Laur

P-sped

Input/Output F

Flow Name
Launched_IDe|
IFR_Enabled
Launched FBsg

Initialization—7

ows
Type

sage INPUT

d_Message OUTPUT

[he following shall be performed once upon activation of this process:

hile this process is active, the following shall be performed on receipt of Launched_ N

the value of Parameter Name in Launched_Message assign the Primary ID
| Message using the definitions in SAE J2178 for that parameter.

the value of Parameter Name in Launched (Message assign the Secondary ID
| Message using the definitions in SAE J2178 fer that parameter.

ched_IDed_Message with the value of Launched_Message.
—Assign Function Bits to Message

hs a value to the function bits in‘the message based on the operator in this message

ows
Type

d_Message INPUT
INPUT

d_Messageé OUTPUT

he fallowing shall be performed once upon activation of this process:

lessage:

bits in Byte 2 of

bits in Byte 4 of

None.

Operation—While this process is active, the following shall be performed on receipt of Launched_|Ded_Message:

1. Based on the value of Operator in Launched_IDed_Message and the value of IFR_Enabled, use to encode the
value of the function bits. These function bits shall be assigned to Launched_IDed_Message data bytes as
defined in SAE J2178 and SAE J1850.
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TABLE 27 - FUNCTION BIT ENCODING

Input Input Output Output Output Output Output Output Output
Operator IFR_Enabled KBit YBit Z1Bit Z0Bit W Bit Q Bit C Bit
LD FALSE 1 0 0 0 0 n/a 0
LD TRUE 0 0 0 0 0 n/a 0
RQCV FALSE 1 0 0 1 1 0 0
RQCV TRUE 0 0 0 0 1 0 1
RPT FALSE 1 0 0 0 1 n/a 0
RPT TRUE 0 0 0 0 1 n/a 0
REQ FALSE 1 0 0 1 0 0 0
REQ TRUE 0 0 0 1 1 1 1
2. The upper|nibble in byte 1 of Launched_IDed_Message shall be assigned the valués of 0010 respectively. These
function bits shall be assigned to the bits in the byte 1 as defined in SAE J2178and SAE J1850.
3. Issue Laurjched_FBed_Message with the value of Launched_IDed_Message.
6.5.2.3.4 P-spe¢—Manage Message Queue

This process holdg
are able to transmi

This process main
or RPT is received

This process main
name, operator, ar

"App Comm St

"App Comm State", LD, App Type=SAE, App_ID=Security, App State=Unassigned

are unique messa
messages would b,

To describe the int
Tx_Buffer is used
message for tran
attempting to trans

messages which have been launched until the network is initialized and the trans|
I on the bus.

ains the queue so that any message requests (REQ or RQCV) are dequeued if the
prior to launch of the request.

ains the queue so that duplicate messages are not allowed. Messages are identicg
d any assigned data are identicalFor example, the messages

ate", LD, App Type=SAE, App_ID=2293 ETS, App_State=Unassigned

jes due to the valUes assigned to App_ID and App_State. When submitted to the
e maintained for transmission.

braction between this process and the processes which transmit a message on the S
hs a flag.\When this store is empty, it indicates that the transmission processes are
Emission: While this store contains a message, it indicates that the transmiss
it that message and are not ready to accept another message.

mission processes

corresponding LD

| if their parameter

gueue, these two

AE J1850 bus, the
ready to accept a
on processes are

This convention has been chosen to avoid the problem of describing the requirements to interact with any specific

manufacturer's pro
a. Input/Output Fl

Flow Name

Valid_Rcvd_Message

Requeue_Mes

Launched FBed_ Message

Network_Is_Ini
Message_Que
Tx_Buffer

tocol hardware.

ows
Type
INPUT
sage INPUT
INPUT
tialized INPUT
ue INPUT/OUTPUT
INPUT/OUTPUT
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None.

Operation

Initialization—The following shall be performed once upon activation of this process:

1. While this process is active, the following shall be performed on receipt of Launched FBed_ Message or
Requeue_Message:

If there are not any messages in Queue which have the same Parameter Name, Operator and data as

Launched |

FBed_Message then store this message in Queue.

2. While this

If Valid_R(
Parameter,
Message_

If Valid_Rd
Parameter,
Message_

The follow

If Tx_Buffe

of TRUE, then remove a message from Message Queue and place in Tx_Buffer. If possible,

message,

6.5.2.3.5 P-speg
This process assig
messages have dg
which are not assi
State" to be placed
the process which
this process. This

unassigned, this process will assign(data to this field.

brocess is active, the following shall be performed on Receipt of Valid_Rcvd_MeSsag

vd_Message has an operator of LD and there is a message in Message-Queue W
Name as Valid_Rcvd_Message and an Operator of RQCV then remove’ the RQ
PRueue.

vd_Message has an operator of RPT and there is a message in"Message_Queue W
Name as Valid_Rcvd_Message and an Operator of REQ. then remove the RE
Dueue.

ng shall be performed continually while this process istactive:
r is Empty and Message_Queue has one or more.message stored and Network_Inif
bs defined in SAE J1850 should be moved to~Fx_Buffer.

—Assign Data Values to Message

ns data to a message immediately.prior to any attempt to transmit the message on
ta which is assigned prior to this-process. For messages such as these, only data fig
jned a value are updated,-This is done to allow multiple instances of messages sy
in the queue. For this message, the two data fields App ID and App Type may havq

aunched the message: The data field App State may be unassigned by the time the
process will leavesApp ID and App Type the value they were when launched. §

e:

hich has the same
CV message from

hich has the same
FQ message from

ialized has a value
the highest priority

he network. Some
Ids in the message
ch as "App Comm
been assigned by
message reaches
bince App State is

a. Input/Output Flows

Flow Name Type

Tx_Buffer INPUT

Tx_Data INPUT

Tx_Message W_Data OUTPUT
b. Initialization—The following shall be performed once upon activation of this process—None.
c. Operation—The following shall be performed continually while this process is active:

If Tx_Buffer has an Operator of RPT or LD then based on the parameter encoding defined in SAE J2178 for this
message. If no data has been previously assigned to any portion of the data field in Tx_Buffer, encode the

appropriate val
Assign this res

ue in Tx_Data to the appropriate bytes in the message.
ult to Tx_Message_w_Data.
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6.5.2.3.6

P-spec: Assign Source Address to Message

This process assigns the transmitter source address to the third byte in the message prior to any attempt to transmit on
the network.

a. Input/Output Flows
Flow Name Type
Source_Address INPUT
Tx_Message_w_Data INPUT
Tx_Message w_Addr OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:
None.

c. Operation—The following shall be performed continually while this process is active:
Assign Tx_Mesgsage w_Addr the value of Tx_Message w_Data and assign byte 3 in Tx_Message|
of Source_Address.

6.5.2.3.7 P-spe¢—Assign CRC to Message

This process assig

a.

6.5.2.3.8

Input/Output F
Flow Name
Tx_Message
Tx_Message
Initialization—T
None.
Operation—Th
1. Assign Tx|

2. Assign the
J1850.

hs the CRC value to the message immediately prior t0 any attempt to transmit.

owWsS
Type

v_Addr INPUT

v_CRC OUTPUT

he following shall be performed:once upon activation of this process:

e following shall be/performed continually while this process is active:
|[Message w «CRC the value of Tx_Message w_Addr

byte following the last data byte in Tx_Message_ W_CRC an 8 bit CRC calculated

| w_ Addr the value

hs required in SAE

P-speq

—Transmit Message on Bus

This process performs the function of transmitting a message on the network media in use, per the requirements in SAE
J1850 for arbitration, bit encoding, data rate, etc.

This process also determines when a message is blocked sufficiently by other bus traffic to require message requeueing.
In the event a message can not win arbitration within a sufficient period of time, that message is removed from the
transmit buffer and resubmitted to the queue.

This process also transmits an In Frame Response on Dual Wire SAE J1850 implementations. In Frame Response is not
supported for Single Wire implementations.
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a. Input/Output Flows

Flow Name Type
Bit_Encoding INPUT
Bus_Media INPUT
Data_Rate INPUT
Type_1 IFR_Required INPUT
Tx_Message_w_CRC INPUT
Dual_Wire_Bus_State INPUT
Single_Wire_Bus_State INPUT
Requeue_Message OUTPUT
Tx_Buffer INPUT/OUTPUT
Dual_Wire_Trgnsmission OUTPUT
Single_Wire_T[ransmission OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:
None.
c. Operation
1. While this process is active, the following shall be performed upon «eceipt of Type_1 IFR_Required:
If Bus_Me]ﬁa is DUAL_WIRE then,
i

Issue a stifing of symbols to Dual_Wire_Transmission, to provide the In Frame Response willlh a value equal to
Source_Address as defined in SAE J1850 until either the-address is transmitted or the EOF of the message.

2.  While this process is active, the following shall be;performed when the stream of values on Dual_Wire_Bus_State
forms a méssage, less any IFR:

NOTE: Some hardware implementations of dual'wire J1850 provide for two (2) automatic retransmissipns of messages if
an IFR is ot received in response to atrahsmission attempt

If Bus_Meflia is DUAL_WIRE

and Tx_Message_w_CRC ishot NULL
and the $ymbols received on Dual_Wire_Media are equal to the attempted transmission, ther
Clear Tx_Buffer.

If Bus_Media is DUAL_WIRE
and T4 _MesSsage_w_CRC is not NULL
and the &ymbols received on Dual_Wire_Media are not equal to the attempted transmission
and TX_Message_w_CRCas beemn the same vafue contimuousty for the preceding 20 msec (+20 msec,
-0 msec) then,
Issue Requeue_Message with the value of EVSE_Tx_Buffer.
Clear Tx_Buffer.

3. While this process is active, the following shall be performed while the stream of values on Dual_Wire_Bus_State
indicates that the bus is idle:

If Bus_Media is DUAL_WIRE

and Tx_Message_w_CRC does not have a value of NULL then,
per SAE J1850, generate a stream of symbols which encode the message in Tx_Buffer using Data_Rate and
Bit_Encoding and issue them to Dual Wire_Transmission until the either arbitration is lost or the message is
transmitted.
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4. While

this process

is active, the following shall be performed when

Single_Wire_Bus_State forms a message, less any IFR:

If Bus_Media is SINGLE_WIRE
and Tx_Message_w_CRC is not NULL
and the symbols received on Single_Wire_Media are equal to the attempted transmission, then
Clear Tx_Buffer.

the stream of values on

(The following requirement should be implemented, however this is not required for SAE J2293 compatibility)

If Bus_Media is SINGLE_WIRE

and Tx_Message_w_CRC i1s not NULL
and the $ymbols received on Single_Wire_Media are not equal to the attempted transmission

c (+20 msec,

ng Data_Rate and
or the message is

and TY_Message_w_CRC has been the same value continuously for the preceding 20°mse
-0 mkec) then,
Issue Reqlieue_Message with the value of Tx_Buffer.
Clear Tx_Buffer.
5. While thi$ process is active, the following shall be performed~while the streamn of values on
Single_Wite_Bus_State indicates that the bus is idle:
If Bus_Medlia is SINGLE_WIRE
and Tx_IMessage_w_CRC does not have a value of NULL then;]
per SAE J1850, generate a stream of symbols which encodé/the message in Tx_Buffer usi
Bit_Encoding and issue them to Single_Wire_Transmission:until the either arbitration is lost
transmitted.
6.5.2.3.9 P-spe¢—Detect Network Wakeup Required

This process moni
the network requir
appropriate period
of any message be

Figure 32 provides

ors network activity on the network media which is currently in use in the EVSE an
bs a wakeup message prior to dafa message transmissions. This process also de
of time has passed for networkiinitialization to complete. While the network is initia
sides the wakeup messages:is‘prevented.

a simplified illustratiomof the function performed by this process.

i determines when
fermines when the
izing, transmission
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TRUE
/
Wakeup_ls_Required = TRUE
Network_ls_lInitialized = TRUE

l

Network Requires Wakeup

Bus Activity is detected
/
Wakeup_ls_Required = FALSE

NoBus Activity for 10 secgnds
Comm is Delayed for Wakeup

Bus Activity occured more than 150 msec previously
/
Network_Is_initialized = FALSE

/
Wakeup_Is_Required = TRUE
Network_Is_Initialized = TRUE

Normal.Cemm is Enabled

FIGURE 32 -’ ILLUSTRATION OF NETWORK WAKEUP STD

a. Input/Output Flows

Flow Name Type
Single_Wire_Bus_State INPUT
Dual_Wire_Bup_State INPUT
Bus_Media INPUT
Wakeup_Is_Required OUTPUT
Network_Is_Initialized OUTRPUT

b. Initialization—The following shall be performed once upon activation of this process:
1. Wakeup_Is_Required shall be assigned the value of TRUE.

2. Network _Initialized shall be assigned the value of FALSE.
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c. Operation—The following shall be performed continually while this process is active:

1. If Bus_Media is SINGLE_WIRE and Single_Wire_Bus_State has continuously had a value of PASSIVE for the
previous 10 seconds (+ second) then

Assign Wakeup_Is_Required the value of TRUE,
otherwise,

If Bus_Media is DUAL_WIRE and Dual_Wire_Bus_State has continuously had a value of PASSIVE for the
previous 10 seconds (x 1 second) then

Assign Wakeup_Is_Required the value of TRUE,
otherwise,

Assign Wdkeup_Ts_Required the value of FALSE.

2. If Wakeup]Is_Required has been TRUE at any time during the last 150 msec (x10 mseg) 'then
Assign Netfwork_Initialized the value of FALSE,
otherwise,
Assign Network_Initialized the value of TRUE.
6.5.2.3.10 P-spe¢—Wakeup Network

a. Input/Output Flows

Flow Name Type
Launched_Message INPUT
Wakeup_Is_Required INPUT
Tx_Buffer OUTPUT

b. Initialization—The following shall be performed once yupon activation of this process:
None.
c. Operation—While this process is active, theXollowing shall be performed on receipt of Launched_Message:

If Launched_Message does not haveta Parameter Name of “Network Wakeup” and Wakeup_Is_Required has a value
of TRUE then perform the followingin sequence:

Create a messpge with the Operator of “RPT”.

Assign to that inessagethe’RParameter Name of “Network Wakeup”.

Assign the Primary and Secondary ID of the message per the requirements of 6.5.2.3.2.
Assign the fungtion bits-of the message per the requirements in 6.5.2.3.3.

Write this message f0/EVSE_Tx_Buffer.

6.5.2.3.11 Store—MeES5age_Queue

This store is used to maintain the messages which are waiting for transmission. This store shall be large enough to
accommodate all messages which may be pending launch at any time in this node.

6.5.2.3.12 Store—Tx_Buffer
This store holds one message which is pending for transmission. It is used to trigger an attempt to transmit. When this

store is cleared or has a value of EMPTY, it indicates that the 6.5.2.3.8 process is ready to attempt to transmit information
on the network.
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6.5.2.3.13 Store—Source_Address

This store holds the SAE J1850 Source Address of the functional node. This source address is unique to the ETS
Network and to each physical node on the network. It is not duplicated by any other nodes on the ETS Network.

a. If the node is in the EVSE, the Source_Address store shall be assigned a value from using the EVSEs supported
architectures as the selection criteria. See Table 28.

TABLE 28 - EVSE SOURCE ADDRESS SELECTION

Input
Architecture(s) Output
Supported Valid Source ID’s
AC Hexadecimal C8
Inductive Hexadecimal C8, or Hexadecimal-C9
DC Hexadecimal C8, Hexadecimal C9, or HMexadecimal CA
AC & Inductive Hexadecimal G8
AC & Inductive & DC HexadecimalhC8
AC &D Hexadécimal C8
Inductive & DC Hexadecimah€8, or Hexadecimal C9

b. If the node is ip the EV, the Source_Address store shall be assigned a value from Table 29 using [the EVs supported
architectures as the selection criteria.

TABLE 29 - EVSE SGURCE ADDRESS SELECTION

Input
Architecture(s) Output
Supported Valid Source ID’s
AC Hexadecimal C9, Hexadecimal CA, or Hexadecimal CB
Inductive Hexadecimal CA, or Hexadecimal CB
DC Hexadecimal CB
AG:& Inductive Hexadecimal C9, Hexadecimal CA, or Hexadecimal CB

AC’& Inductive & DC Hexadecimal C9, Hexadecimal CA, or Hexadecimal CB

AC & DC Hexadecimal C9, Hexadecimal CA, or Hexadecimal CB

Inductive & DC Hexadecimal CA, or Hexadecimal CB

c. This store shall remain constant while the Network_Asleep is FALSE.

d. This store shall have a value which is unique among all other nodes in the ETS network.

6.5.2.4  Control Slave Application Communication

This group of processes provides a means for the master portion of the application to control the slaved portion of the
application. This convention for controlling distributed applications is applicable to system which has components which

are designed independently and may be added outside of the control of the OEM. These processes allow the following
aspects of the slaved portion of an application to be controlled by the master application node:
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a. When the slave portion of the application is allowed to monitor the network

b. When the slave portion of the application is allowed to transmit on the network

c. When the slave portion of the application can inform the master node of its need to be serviced

Controlling when the slave portion of an application monitors the network is important if the network has normal or
diagnostic modes which may potentially confuse the application or use messages which are used by the application.

Allowing the master node to enable and disable off-board message monitoring prevents potential problems while retaining
maximum flexibility for the vehicle network designer.

Controlling when g slave portion of an application may transmit on the network allows the master-ngde to only enable
those applications|which the network was designed to accommodate. As other applications aré\dgsigned to use the
network, this provigles a means for networks not designed to use an applications to maintain interoperability.

Controlling when p slave portion of an application can inform the master node of jts néed to he serviced allows
applications to wakeup the vehicle and request service from other parts of the application-to performp a function. Since
networks will be dgsigned which may not accommodate particular applications, there'isya‘means to digable these service
requests. This allovs conservation of network bandwidth and prevents potential problems with unnecgssarily waking the
network.

Figure 33 provides|an illustration of the relationship between these processes.
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%
Natwork_Aslesp

Valid_Rovd_Mesg
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\\
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S
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App_Rx_Enabled . S
7y App_Tx_Enabled
f
Y 4

App_Control_MesSaga,

APp_Control_Messags

—Revd_App_Coniiol_Massaga

This_App_ID

App_Contral_Message

This_App_Type

urched_Messaga

KIGURE 33 - CONTROL APPLICATION SLAVE COMMUNICATION DFD

6.5.24.1
6.5.24.1.1
a. Input/Output Flows

Flow Name
Network_Asleep

App_Service_Request_Enable

Process<ControtRequirements

C-spec—Reset App_Service_Request_Enable STD

Type
INPUT
OUTPUT

Operation—The following shall be performed continually while the process which contains this C-spec is active:

This process shall behave functionally equivalent to the State Transition Diagram shown in Figure 34.
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6.5.2.4.1.2 C-sgec—Reset-App_Comm_State STD

a.

Issue App_Service_Request_Enable=TRUE

TRUE
/

App Service Request Controlled by EV

Network_Asleep=TRUE

/

Issue App_%$ervice_Request_Enable=TRUE

Network_Aslgep=FALSE

!

App Service Request Reset

Input/Output Flows

Flow Name

FIGURE-84 - RESET APP_SERVICE_REQUEST_ENABLE STD

Tvpe
PA

Network_Asleep
App_Rx_Enabled
App_Tx_Enabled

INPUT
OUTPUT
OUTPUT

Operation—The following shall be performed continually while the process which contains this C-spec is active:

This process shall behave functionally equivalent to the State Transition Diagram shown in Figure 35.
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TRUE
/
Issue App_Tx_Enabled=FALSE
Issue App_Rx_Enabled=FALSE

Network is Not Asleep

Network| Asleep=TRUE

/

lssue App_Tx_Enabled=FALSE
Issue App_Rx_Enabled=FALSE

Network_Aslegp=FALSE

1]
Issue App_Tx_Enabled=FALSE
Issue App_Rx_Enabled=FALSE

Network is Asleep

FIGURE 35 - RESET ETS_APP_COMM_STATE STD

6.5.2.4.1.3 C-sgec—Enable App Service Requests PAT

a. Input/Output Flows

1. Flow NameType
App_Service_Request_Enable INPUT

2. Process Controlled—6.5.2.4.4
b. Initialization—The following shall be performed once upon activation of this process:
All processes controlled by this C-spec shall be disabled.
c. Operation—The following shall be performed continually while the process which contains this C-spec is active:

The process 6.5.2.4.4 shall be enabled and disabled based on the state of the control flow App_Service_Request as
shown in Table 30.
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6.5.2.4.2

TABLE 30 - LAUNCH APP SERVICE REQUEST PAT

Process:
6.5.2.4.4 P-spec: Launch App Service Request

Control Flow
App_Service_Request_Enable

FALSE
TRUE

DISABLED
ENABLED

P-spec—Accept this App's Control Messages

If the message in Valid_Rcvd_Message is the "App_ Comm_State" or "App_Service Request_Enable" message, this

process decodes

ha "Ann al_and AN Ih" fiald o P~ ctad or

message is directe
If the message in

set to "ALL" applic
passed to other pr|

If the message in

the message is

App_Service_Reqliest_Enable is rejected to prevent inadvertent enabling-ef.all potential applications or

a. Input/Output F
Flow Name
Valid_Rcvd_M
This_App_Typ
This_App_ID
Rcvd_App_Co

None.

c. Operation—Th

1. If the para

the operat

If the App |
Issue Rcva

Initialization—T

motha it o 1o da th
LLASZ A" | III uaTre IIIUJQMU\; v \.’\4\4 LLELLY IJ Jireoicu LUVVMI\.‘J ot

LA~ I_\r.lr.l
d towards this application, then it is accepted and passed to other processes for furth

|yr.l\. TTo— 7Y\

alid_Rcvd_Message is the "App_Comm_State" message, and the "App Type' and
htions and the fields Tx_Enabled and Rx_Enabled are set to FALSE then the'messal

enabling of all potential applications on the network.

accepted and passed to other processes for further decoding. The

ows
Type

bssage INPUT

g INPUT
INPUT

htrol_Message OUTRUT

he following shall be performé&d*once upon activation of this process:

e following shall be\pérformed continually while this process is active:

meter name~of+Valid_Rcvd_Message is "App_Comm_State" or "App_Service_Req
br is "LD" then

Type'=,This_App_Type and App_ID = This_App_ID then
| App_Control_Message with the value of Valid_Rcvd_Message.

5 application. If the
er decoding.

"App ID" fields are
je is accepted and

pcesses for further decoding. The other cases of Tx_Enabled and Rx\Enabled vallies are rejected to
prevent inadvertent

Valid_Rcvd_Message is the "App_Service_Request_Enable" message, and the "App Type" and "App
ID" fields in the mg¢ssage are set to "ALL" applications and the field App_Service, Request_Enable is

set to FALSE then
other case of
the network.

uest_ Enable" and

If the parameter name of Valid_Rcvd_Message is "App Comm State" and operator is "LD" then

If the App_Type=ALL and App_ID=ALL and Tx_Enabled=FALSE and Rx_Enabled=FALSE then
Issue Rcvd_App_Control_Message with the value of Valid_Rcvd_Message.

If the App_

Type=ALL and App_ID=ALL and App_Service_Request_Enable=FALSE then

Issue Revd_App_Control_Message with the value of Valid_Rcvd_Message.

If the parameter name of Valid_Rcvd_Message is "App_Service_Request_Enable" and operator is "LD" then
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6.5.2.4.3 P-spec—Maintain App State

This process receives messages for App_Rx_Enabled and App_Tx_ Enabled and maintains their value based on the
messages received and the history of events on the network. This message is expected to be sent using an on change
strategy. The 6.9 is configured to default the message based on expected errors in an on change strategy or in the
absence of messages.

a. Input/Output Flows

Flow Name Type
Rcvd_App_Control_Message INPUT
App_Rx_Enabled OUTPUT
App_Tx_Enab’\Led OUTPUT
App_Control_Nlessage OUTPUT

b. Operation—Th

1. The conte

2. The config
Strategy.

3. Parameter
4. Default_V3

6.5.2.44  P-speq

t flows for 6.9 shall be substituted as defined in Table 31.

TABLE 31 - MAINTAIN ETS APP STATE CONTEXT SWUBSTITUTIONS

Context Flow Local Substitution Flow

Mode —
Used_Message —
Transmitter_Fault —

Rx_Value AppARXx_Enabled + App_Tx_Enabled
Launched_Message App_Control_Message
Valid_Rcvd_Message Rcvd_App_Control_Message

Uration stores in 6.9 shall be.substituted with the values defined in Table 48 for the R

| Name shall be substituted with "App Comm State".
llue shall be asSigned App_Tx_Is_Enabled = FALSE, App_Rx_Is_Enabled = FALSE

—Launch App Service Request

is process shall perform functionally identical to 6.9 with the substitutions and exceptions which follow.

eceive On Change

1. Input/Output Flows
Flow Name Type
App_Control_Message INPUT
App_Service_Request OUTPUT
Rcvd_App_Control_Message OUTPUT

b. Operation—This process shall perform functionally identical to 6.8 with the substitutions and exceptions which follow.

1. The context flows for 6.8 shall be substituted as defined in Table 32.
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6.5.2.45 P-spegq

a.

TABLE 32 - LAUNCH APP SERVICE REQUEST CONTEXT SUBSTITUTIONS

Context Flow Local Substitution Flow
Mode —
Trigger_Launch —
Tx_Value TRUE
Launched_Message App_Control_Message

Valid_Rcvd_Message Rcvd_App_Control_Message

2. The config
assigned t

3. Parameter

Input/Output F
Flow Name

Rcvd_App_Co
App_Service_ |
App_Control_N
Operation—Th

1. The conte

TA

uration stores in 6.8 shall be have the values specified in Table 44 for Launch or|1 Change Strategy
D them.

| Name shall be assigned "App_Service_Request".

—Maintain App Service Request Enable

ows

Type
ntrol_Message INPUT
Request_Enable OUTPUT
lessage OUTPUT

is process shall perform functionally identicakio’ 6.9 with the substitutions and exceptions which follow.

t flows for 6.9 shall be substituted as defined in Table 33.

BLE 33 - MAINTAIN APP SERVICE) REQUEST ENABLE CONTEXT SUBSTITUTIONS
Context Flew Local Substitution Flow
Mode —

Used Message —
Transmitter_Fault —
Rx_Value App_Service_Request_Enable
Launched_Message App_Control_Message
Valid_Rcvd_Message Rcvd_App_Control_Message

2. The config
Strategy.

HatoR-storesn-6-9-shall be-substitutedwith-thevalues-defined-inTable 484grthe Receive On Change

Vet

3. Parameter_Name shall be substituted with "App_Service_Request_Enable".

4. Default_Value shall be assigned TRUE.
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6.5.2.4.6  P-spec—Assign this App ID's Data to Message
a. Input/Output Flows
Flow Name Type
App_Control_Message INPUT
This_App_ID INPUT
This_App_Type INPUT
Launched Message OUTPUT

This_App_ID gnd This_App_Type per the encoding defined in SAE J2178.

b.
None.
c. Operation—W
Issue Launchd
6.5.2.4.7 Storag

The parent proces
while the parent pr

a. App_Tx _Enab
b. App_Rx_Enab
C.

App_Service_§

d. This_App_ID

e. This_App_Typ
6.5.2.5 P-spec—
a. Input/Output F

Flow Name
EVSE_Launch

b. Operation—Th

Initialization—The following shall be performed once upon activation of this process.

nile this process is active, the following shall be performed upon receipt of App_Cont

bd_Message with the App ID Data Field and the App Type datalfields assig

e Requirements

5 contain storage for the following dataflows. These storage value shall maintain the
Dcess is continuously enabled.

ed
ed

Request_Enabled

11

Hindicate Application is'Active in Node

OWS

Type

ed_Message OUTPUT

1. The context flows for 6.8 shall be substituted as defined in Table 34.

ol_Message:

ned the value of

ast value received

is_process shall perform functionally identical to 6.8 with the substitutions and excepTons which follow.

TABLE 34 - INDICATE APPLICATION IS ACTIVE CONTEXT FLOW SUBSTITUTIONS

Context Flow Local Substitution Flow

Mode
Trigger_Launch

Tx_Value

Launched_Message Launched_Message

Valid_Rcvd_Message
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2. The configuration stores in 6.8 shall be have the values specified in Table 44 for the Launch Periodic Strategy
assigned to them.

3. Parameter_Name shall be assigned "App_Service_Request".
4. Launch_Period shall be assigned the value to 2 seconds.
6.5.2.6  P-spec—Configure Communication

a. Input/Output Flows

Flow Name Type
Coupling_Typs INPUT
Bus_State INPUT
Network_Aslegp INPUT
Bit_Encoding OUTPUT
Data_Rate OUTPUT
IFR_Enabled OUTPUT
Bus_Media OUTPUT

b. Initialization—The following shall be performed upon activation of this process.
Bit_Encoding, |[Data_Rate, Bus_Media and IFR_Enabled shall bg_jassigned the value which|the manufacturer
designates as the most likely configuration of the Bus during operation.
The combinatipns of Bit_Encoding, Data_Rate, Bus_Media and {FR_Enabled shall only be assignefd value which form
valid implementations as defined in SAE J1850.

c. Operation
The following ghall be performed once following the-transition of Network_Asleep from TRUE to FALSE:
Using Bus_State and Coupling_Type, determine the value of
Bit_Encoding,
Data_Rate,
Bus_Media, arjd
IFR_Enabled
by the end of the first valid message.

6.5.2.7 P-spec—Detect Network Asleep

This process detedts whern the network is asleep as defined in SAE J2178/5.

a. Input/Output Flows

Flow Name Type
Dual_Wire_Bus_State INPUT
Single_Wire_Bus_State INPUT
Bus_Media INPUT
Network_Asleep OUTPUT

b. Initialization—The following shall be performed upon activation of this process.

Network_Asleep=TRUE.
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e following shall be performed continually while this process is active:

10 seconds + 1 second then

assign Network_Asleep to TRUE

assign Network_Asleep to FALSE.

10 seconds + 1 second then

If Bus_Media is DUAL_WIRE and the value of Dual Wire_Media is continuously PASSIVE for the preceding

If Bus_Media is SINGLE_WIRE the value of Single_Wire_Media is continuously PASSIVE for the preceding

c. Operation—Th
1.
else
2.
assign Net
else
assign Net
6.5.2.8  Store—I

For nodes which ai

work_Asleep to TRUE
Wwork_Asleep to FALSE.
~R_Enabled

e located on the vehicle, this store is assigned a value by the OEM.

For nodes wlhich reside off-board, this store contains the value of the last vehicle configuration the node

communicated
6.5.2.9 Store—H

For nodes which ai

with.
us_Type

e located on the vehicle, this store is assigned a value by the OEM.

For nodes which reside off-board, this store contains the.value of the last vehicle configuration the node

communicated

6.5.3 Data Dictid
Table 35 contains
Backus-Naur form
a NULL value in th

with.

nary for Manage Application Slave Node"Communication

(BNF). Any element in the Datal-Dictionary which has an unassigned value will be re
e document.

the definitions for the Launch Message Template data and control flows. All flows dre described using

ferred to as having
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TABLE 35 - MANAGE APPLICATION SLAVE NODE COMMUNICATION TEMPLATE DATA DICTIONARY

NAME Contained in / Consists of Units Range Resolution Description

App_Control_Message = (Parameter_Name) + (Operator) — — —
+( 0 {Byte_Data } 12)

App_Rx_Enabled Context Flow — — —
=[TRUE | FALSE ]

App_Service_Request Context Flow — — —
=[TRUE | FALSE ]

App_Tx_Enabled Context Flow — — —
= [ TRUE | FALSE ]

Bit_Encoding In: Bus_Type — — —
=[VPW | PWM]

Bus_State Context_Flow — — —

= Dual_Wire_Bus_State +
Single_Wire_Bus_State

Bus_Type = Bit_Encoding + — =3 _
Data_Rate +
Media

Byte Data In: none- 0to255 1

Launched_Fbed_Message
Launched_IDed_Message
Launched_Message,
Message_Queue
Raw_Message,
Tx_Message_w_Addr
Tx_Message_w_CRE
Tx_Message_w_DPata
Valid_CRC_Message,
Valid_First_Byte " Message,
Valid_Rcyd\VMessage,
Tx_Buffer,
Requeue_Message,

Reyd App_Control_Message,
App_Control_Message,

Coupling_Type Context Flow
=[J1773 31772 ]

Data_Rate In: Bus_Type — — —
=[10.4K | 41.6K ]

Dual_Wire_Bus_State In: Bus_State — — —

= [ ACTIVE | PASSIVE ]
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TABLE 35 - MANAGE APPLICATION SLAVE NODE COMMUNICATION TEMPLATE DATA DICTIONARY (CONTINUED)

NAME

Contained in / Consists of

Units

Range

Resolution

Description

Dual_Wire_Transmission

IFR_Enabled
Type_1_IFR_Required

Launched_FBed_Message

Launched_IDed_Message

Launched_Message

Location
Bus_Media

Network_Asleep
Network_Initialized

Operator

In: Transmission
=[ ACTIVE | PASSIVE ]

= [ TRUE | FALSE |
= [ TRUE | FALSE ]

= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

Context Flow
= (Parameter_Name) + (Operator)
+( 0 {Byte_Data } 12)

Context Flow
=[ ONBOARD | OFF-BOARD ]

In: Bus_Type
= [ DUAL_WIRE | SINGLE_WIRE ]

= [TRUE | FALSE ]
= [ TRUE | FALSE ]

In:

Valid_Rcvd_Message,
Launched_Message,
Launched_IDed_Message,
Launched_Fbed_Message,
Message_Queue,
Tx_Message_w_Daia,
Tx_Message_W»Addr,
Tx_Message) W CRC,
Tx_Buffer,
Requeue,Message,
AppiLontrol_Message,
Rcvd- App_Control_Message,
=]PLD | RPT | RQCV | REQ]
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TABLE 35 - MANAGE APPLICATION SLAVE NODE COMMUNICATION TEMPLATE DATA DICTIONARY (CONTINUED)

NAME Contained in / Consists of Units Range Resolution Description

Parameter_Name In: — — —
Valid_Rcvd_Message,
Launched_Message,
Launched_IDed_Message,
Launched_Fbed_Message,
Message_Queue,
Tx_Message_w_Data,
Tx_Message_w_Addr,
Tx_Message_w_CRC,
Tx_Buffer,

Requeue_Message,
Rcvd_App_Control_Message,
App_Control_Message,

= [ Name of any valid SAE J2178

Message ]
Primary_ID In: Valid_Primary_IDs none 0tg254 2
Queue =0{ — — —

(Parameter_Name) + (Operator) +
(0{Byte_Data} 12)

}

Raw_Message =(0{Byte_Data} 12) — — —

Rcvd_App_Control_Message = (Parameter Name) + (Operator) — — —
+( 0 { byte data } 12)

Requeue_Message = (Parameter_Name) +Y(Operator) — — —
+( 0 { Byte_Data } 12)

Single_Wire_Bus_State In: Bus_State — — —
= [ ACTIVE | PASSIVE ]

Single_Wire_Transmission In: Transmission — — —
= [ ACTIVE/| PASSIVE ]

Source_Address none 0to255 1

This_App_ID = Jany of the values defined for — — —
App—D-in-SAE-J1278]

This_App_Type =[ any of the values defined for — — —
App_Type defined in SAE J2178]

Transmission Context Flow — — —

= Dual_Wire_Transmission
Single_Wire_Transmission
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TABLE 35 - MANAGE APPLICATION SLAVE NODE COMMUNICATION TEMPLATE DATA DICTIONARY (CONTINUED)

NAME

Contained in / Consists of

Units

Range

Resolution

Description

Tx_Buffer

Tx_Data

Tx_Message_w_Addr
Tx_Message_w_CRC
Tx_Message_w_Data

Valid_CRC_Message
Valid_First_Byte Message
Valid_Primary_IDs

Valid_Rcvd_Message

Wakeup_Required

= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

Context_Flow
= [ the bundle of data which is
communicated by the messages]

= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

= (0{Byte_Data } 12)
= (0 {Byte_Data } 12)

Context Flow
=(0{Primary_ID})

Context Flow
= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

= [ TRUE | FALSE ]

Tx_Data is an‘abstract glescription of the data flow

which are communicate]
Since formost messagsd
to the,message immedi
datayis’required at this |

d by the Application Slave Node.
s, data is required to be bound
ately prior to transmission, this
bvel in the system.
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6.6 Manage Application Master Node Communication Template
6.6.1 Context for Manage Application Master Node Communication Template

This template is applied throughout this document by first substituting flows from the local DFD in place of context flows
shown in Figure 36.

High Level
Communication \
Processes
I
/ Valid/Pimary_IDs

App_Tx_Enabled +
App_Rx_Enabled +
App_Service_request_Enabled +
Launched_Message

App_Service_Request +
Valid_Rcvd_Message

Manage
Application
Master Node
Communications
Template

Messgge Data ~——Tx Data
Solirces B

Transmission
Bus: State

AN

J1850 Bus

FIGURE 36 - MANAGE APPLICATION MASTER NODE COMMUNICATION CONTEXT DIAGRAM
6.6.2 Functional|Requirements For Manage Application Master Node Communication Template

The Application M3ster.Node Communication Template provides a set of requirements which define hoy a slave node

a. Receives messages fronTthe 31850 bus

b. Detects which messages are directed to a specific part of an application

c. Decodes those messages to obtain information for the application dataflows
d. Determines when to update information in other parts of the application

e. Encodes application information in this node to send to other parts of the application in different nodes
f.  Send information to other parts of an application using messages on the SAE J1850 Bus

g. Support basic fault recovery protocols

h. Provide controls application slave communication
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Figure 37 illustrates the relationship between these processes.

App_Tx_Enabled

4 [

\
|

App_Service_Requested h
v I

y !

I}
H

App_Rx_Enabled LN

ct

.~ Manage
Controi Of
Slave
Application
ommunication

Indicate
Application
is Active
5

Valid_Rcovd_Message Launched_Message

Type_1_IFR_Required
Launched_Message
Valid_Primary_|Ds

Valid_Rcvd. Message

Tx_Data
~

Receive Transmil

Messages

Messages
2 3

Transrnission

Bus_State Transmission

— Bus_State

Bus_Type IFR_Enabled

EIGYRE 37 - MANAGE APPLICATION MASTER NODE COMMUNICATION DFD

6.6.2.1 Process Control Requirements
6.6.2.1.1  C-spec—Indicate Application is Active in Node PAT.
a. Inputs, Outputs, Processes Controlled

1. Flow Name Type
App_Tx_Is_Enabled INPUT

2. Process Controlled—Indicate Application is Active in Node

b. Initialization—None.


https://saenorm.com/api/?name=e1abfdbcc679ef10d39af546ffe8d40d

SAE INTERNATIONAL J2293-2 Stabilized FEB2014 Page 104 of 197

c. Operation—The following shall be performed continually while the process which contains this C-spec is active:
The process identified in Table 24 shall be enabled and disabled based on the state of the control flow in Table 36.

TABLE 36 - INDICATE APP IS ACTIVE IN NODE PAT

Control Flow
App_Tx_Enable

Process

6.5.2.5 P-spec—Indicate Application is Active in Node

FALSE DISABLED
TRUE ENABLED
6.6.2.2 Receive|Messages
a. Input/Output Flows
Flow Name Type
Bus_State INPUT
Bus_Type INPUT
Transmission INPUT
Valid_Primary |IDs INPUT
Type_1 IFR_Required OUTPUT
Valid_Rcvd_Mgssage OUTPUT

b. Operation—Th

is process shall perform functionally equivalent to 6.5.2.2

6.6.2.3 Transmif Messages

a. Input/Output Flows
Flow Name Type
Bus_State INPUT
Bus_Type INPUT
Type_1 IFR_Required INPUT
Launched_Message INPUT
Tx_Data INPUT
Valid_Rcvd_MEgssage INPUT
Transmission OUTPUT

b. Operation—Th

6.6.2.4

Manage

is process shall perform functionally equivalent to 6.5.2.2.

Control of Slave Application Communication

Figure 33 provides an illustration of the relationship between these processes. See Figure 38.
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App_Canirol_Messags

— Revd_App_Control_Message ‘App_Conliol_Messags Launched_Message

This_App_ID

App_Control_Message

Rovd_App_Cantrol_Message

FIGURE 38 - MANAGBE\CONTROL OF APPLICATION SLAVE COMMUNICATION DHD
6.6.2.4.1  Procegs Control Reguirements
6.6.2.4.2  P-speg: Accept App Control Messages
If the message in Valid..Rcvd_Message is the "App_Service  Request" message, this process decodes the "App Type"

and "App ID" field [in-the message to see if it is directed towards this application. If the message is difected towards this
application, then it ISTaccepied and pasSed T0 Other processes for further decoding.

a. Input/Output Flows

Flow Name Type
Valid_Rcvd_Message INPUT
This_App_Type INPUT
This_App_ID INPUT
Rcvd_App_Control_Message OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

None.
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c. Operation—The following shall be performed continually while this process is active:
1. If the parameter name of Valid_Rcvd_Message is "App_Service_Request" and the operator is "LD" then
If the App_Type = This_App_Type and App_ID = This_App_ID then
Issue Rcvd_App_Control_Message with the value of Valid_Rcvd _Message.
6.6.2.4.3  P-spec—Launch App Service Request Enable
a. Input/Output Flows
Flow Name Type
Rcvd_App_Control_Message INPUT
App_Service_Request_Enable OUTPUT
App_Control_Nlessage OUTPUT
b. Operation—Thjs process shall perform functionally identical to 6.8 with the substitutions and exceptions which follow.

1. The conte

2. The config
Strategy. H

6.6.2.4.4  P-speq

a.

t flows for 6.8 shall be substituted as defined in Table 37.

TABLE 37 - LAUNCH APP STATE CONTEXT SURSTITUTIONS

Context Flow Local Substitution Flow

Mode —
Trigger_Launch —
Tx_Value App_Service_Requeue_Enable
Launched_Message App_Control_Message

Valid_Rcvd_Message  Rcvd_App_Control_Message

uration stores in 6.8 shall be substituted with the values specified in Table 44 for a L
arameter Name shalkbe substituted with "App_Service_Request Enable".

—Maintain App_ Service Request

Input/Output Flows

Flow Name Type
App_Control_Message INPUT
App_Service_F?nnll mQt_I:nnhIn QUTPUT
Rcvd_App_Control_Message OUTPUT

aunch On Change

b. Operation—This process shall perform functionally identical to 6.9 with the substitutions and exceptions which follow.

1. The context flows for 6.9 shall be substituted as defined in Table 38.


https://saenorm.com/api/?name=e1abfdbcc679ef10d39af546ffe8d40d

SAE INTERNATIONAL J2293-2 Stabilized FEB2014 Page 107 of 197

TABLE 38 - MAINTAIN APP SERVICE REQUEST CONTEXT SUBSTITUTIONS

Context Flow Local Substitution Flow

Mode —
Used_Message —
Transmitter_Fault —

Rx_Value App_Service_Request
Launched_Message App_Control_Message
Nalid D a N4 I} 2l A o +. L_MA
\4 allu_l \\.’VU_IVICOQQUC T \\.’VU_I'\}JP_\/UI L4 UI_IVICOOauU
2. The confiquration stores in 6.9 shall be substituted as defined in Table 38 for a Launch: On| Change Strategy.
Parameter] Name shall be substituted with "App_Service_Request".
6.6.2.45 P-spe¢—Launch App State
a. Input/Output Flows
Flow Name Type
Rcvd_App_Coptrol_Message INPUT
App_Rx_Enabled INPUT
App_Tx_Enabled INPUT
App_Control_lessage OUTPUT
b. Operation—This process shall perform functionally identicaito’ 6.8 with the substitutions and exceptions which follow.
1. The context flows for 6.8 shall be substituted as.defined in Table 39.
TABLE 39 - LAUNCH ARP STATE CONTEXT SUBSTITUTIONS
Context Flow Local Substitution Flow
Mode —
Triggér)Launch —
Tx_Value App_Rx_Enabled + App_Tx_Enabled
launched Message App_Control_Message
Valid_Rcvd_Message Rcvd_App_Control_Message
2. The configuration stores in 6.8 shall be substituted with the values specified in Table 44 for a Launch On Change
Strategy. Rarameter Name shall be substituted with "App Comm_ State"
6.6.2.4.6 P-spec—Create App ID Data in Message
a. Input/Output Flows
Flow Name Type
App_Control_Message INPUT
This_App_ID INPUT
This_App_Type INPUT
Launched Message OUTPUT
b. Operation—This process shall perform functionally identical to 6.5.2.4.6
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6.6.2.4.7  Storage Requirements

The parent process contain storage for the following dataflows. These storage values are read only storage. The value for
each of these stores are assigned when this templates use is specified.

a. This_App_ID
b. This_App_ Type

6.6.2.5 P-spec: Indicate Application is Active in Node

a. Input/Output Flows

Flow Name Type
EVSE_Launched_Message OUTPUT

b. Operation—This process shall perform functionally identical to 6.5.2.5
6.6.2.6  Storage Requirements

The parent proces$ contain storage for the following dataflows. These storagevalues are read only stofage. The value for
each of these storgs are assigned when this templates use is specified.

a. IFR_Enabled
b. Bus_Type

6.6.2.7 Data Digtionary for Manage Application Master Nede Communication
Table 40 contains the definitions for the data and controt*flows in this template. All flows are described psing Backus-Naur

form (BNF). Any element in the Data Dictionary which-has an unassigned value will be referred to as hgving a NULL value
in the document.
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TABLE 40 - MANAGE APPLICATION MASTER NODE COMMUNICATION TEMPLATE DATA DICTIONARY

NAME Contained in / Consists of Units Range Resolution Description
App_Control_Message = (Parameter_Name) + (Operator) — — —
+( p { Byte_Data } 12)
App_Rx_Enabled Context Flow — — —
=[|TRUE | FALSE ]
App_Service_Request Context Flow — — —

= [[TRUE | FALSE ]

App_Service_Request_Enabled Context Flow — — —
= [[TRUE | FALSE ]

App_Tx_Enabled Context Flow — — —
=[|ITRUE | FALSE ]

Bit_Encoding In:|Bus_Type — — —
=[[VPW | PWM ]

Bus_Media In:|Bus_Type — — —
= [|IDUAL_WIRE | SINGLE_WIRE ]

Bus_State Context_Flow - — —

= [ual_Wire_Bus_State +
Single_Wire_Bus_State

Bus_Type = Bit_Encoding + — — —
[pata Rate +
Bus Media
Byte Data In: none 0Oto 255 1
Laynched_Message,
Valid_Rcvd_Message,
Rcpd_App_Control_Message,
App_Control_Message;,
Data_Rate In:|Bus_Type — — —
=[[10.4K | 41.6K]
Dual_Wire_Bus_State In:|Bus_State — — —
= [|ACTIVEY PASSIVE ]
Dual_Wire_Transmission In:[Trangmission — — —
= [|ACTIVE | PASSIVE ]
IFR_Enabled =[ TRUE | FALSE ] — — —
Launched_Message Context Flow — — —

= (Parameter_Name) + (Operator)
+( 0 {Byte Data}12)
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TABLE 40 - MANAGE APPLICATION MASTER NODE COMMUNICATION TEMPLATE DATA DICTIONARY (CONTINUED)

NAME

Contained in / Consists of

Units

Range

Resolution

Description

Operator

Parameter_Name

Primary_ID
Rcvd_App_Control_Message

Single_Wire_Bus_State
Single_Wire_Transmission
This_App_ID
This_App_Type

Transmission

Tx_Data

Type_1_IFR_Required
Valid_Primary_IDs

Valid_Rcvd_Message

In:
Valid_Rcvd_Message,
Lapinched_Message,
App_Control_Message,
Rcpd_App_Control_Message,
=[|LD | RPT | RQCV | REQ]

Valid_Rcvd_Message,

Lapinched_Message,
Rcld_App_Control_Message,
App_Control_Message,

= [|[Name of any valid SAE J2178 Message ]

In:|Valid_Primary_IDs

= (Parameter Name) + (Operator)
+(p { byte data } 12)
In:|Bus_State

= [|JACTIVE | PASSIVE ]

In:[Transmission
= [|ACTIVE | PASSIVE ]

= [lany of the values defined for ApplD in SAE
J1278]

= [lany of the values defined for*App_Type
defined in SAE J2178]

Context Flow
= Dual_Wire_Transmission
Single_Wire_Transmission

Context_Flow
= [|the bundlg of data which is communicated by
thg messages]

none

O'to 254

Tx_Data is @an abstract description of the data
flow which gre communicated by the Application
Slave Node| Since for most messages, data is
required to be bound to the message
immediately| prior to transmission, this data is
required at this level in the system.

=[ TRUE | FALSE ]
Context Flow
=(0{Primary_ID})

Context Flow
= (Parameter_Name) + (Operator)
+( 0 { Byte Data} 12)
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6.7 Detect Application Transmitter Fault Template

6.7.1

Context for Detect Application Transmitter Fault Template

This template is applied throughout this document by first substituting flows from the local DFD in place of context flows

shown in Figure 39.

Message Reception

FIGURE 39 - DETEC{APPLICATION TRANSMITTER FAULT TEMPLATE CONTEXT DIA

6.7.2

This template de- [scribes/the processes which interact to detect faults with transmitters used by an
processes learn the trahsmitters which are in use by the application and detect faults when any of tho|

Processes

Detected_Tx_Fault

Used_Message +
Valid_Rcvd_Message

Detect
Application
Transmitter Fault
Template

Mode

App Mcde Control

Functional|Requirements for Detect Application Transmitter Fault Template

a roncnt thna |~

GRAM

application. These

naoc—Tha
gC— 11T

se transmitter stop
specific number of

transmitting. Thesé—precesses

Armine Ay tinn tharn 1o A Aannbinatiny A~ Ao
reot T Carrmg Ty trrrc—thCreToarapPpcator— T oac—crat

processes which are required to be monitored by this template are specified when it is applied.

Figure 40 illustrates the relationship between the process which perform these functions.
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* Mode

Reset Tx_1_Faul_Timer

Time Tx 1
Messages
Y

Mornitored Transrmitter 1
Valid_Rcvd_Message

Used_Msssage

Detect Tx
1 Fault
2

Tx_1_Fauli_Timer_Expired

Monitorad Transmitter 2

Uomonitorad Message 1

Mesg

-

Tx 3

hges

hY
Mode

Deatect T
2 Fault
3

Reset_Ta_2_Faut_Timer

Tx_2_Fault_Timer_Expired

Unmonitored Massage 2

Valid_Pevd_Message Monitored Transmitter 3 Belected_Tx_Fault
Made

Reset Tx_3_Fault_Timer

Tx_3_Fault_Timer_Expired
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FIGURE 40 - DETECT APPLICATION TRANSMITTER FAULT DFD
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6.7.2.1  Process Control Requirements
None.
6.7.2.2 P-spec—Detect Tx_1 Fault

This process learns a single transmitter's source address and detects faults in that transmitter. It only learns transmitter
addresses for transmitters which source messages which are used by the application. After learning the transmitter's
address, this process monitors the system message traffic and detects when that transmitter is no longer actively
transmitting. Should this occur, the transmitter's address is added to a list of faulted transmitters. This is used to
communicate with the processes which receive messages to trigger their defaulting and message recovery strategies.

Figure 41 provides|an overview of the operation of this process.

TRUE
/

|

No transmitter being monitored

Used_Message received
!
Assign the message source
address to Monitored_Tx_1,
Reset Transmitter Fault Timer

Mode changes
H
Clear Monitsred_Tx_1

Used_Messagp or v Mode_Chahnges
Valid_Rcvd_Messape with a /
source address gqual to ) i i remove Monitored_Tx_1 qource address from
Monitored_Tx_1 received Transmitter is Active Detected_Tx| Fault,
Clear Monitorgd_Tx_1

Reset Transmitter Hault Timer

[

"Node Alive" message is received from
node which has same source address as stored
in Menitored_Tx_1

Fault Timer Expires /
/ remove Monitored_Tx_1 source address from
assign Monitared_Tx 1 in Detected Tx Fault

Detected_Tx_Fauit

Transmitter has taulted

FIGURE 41 - ILLUSTRATION OF DETECT TX FAULT STD
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a.

Input/Output Flows

Flow Name Type
Valid_Rcvd_Message INPUT
Used_Message INPUT

Mode INPUT
Monitored_Transmitter_1 INPUT/OQUTPUT
Tx_1 Fault Timer_Expired INPUT
Reset_Tx_ 1 Fault_Timer OUTPUT
Unmonitored_Message 1 OUTPUT
Detected_Tx_Fault OUTPUT
Initialization—The following shall be performed once upon activation of this process.

Monitored_Tra
Operation
1. While this
If Monitore
assign th

Issue R9g

If Monitore]

If the soyirce address in Used_Message is equal to the address in Monitored_Transmitter_1 t

Issue R9g
else
Assign U
Issue Un

2. While this

If Monitore
Valid_Rcv@_Message is equal tothe address in Monitored_Transmitter_1 then
Issue R9

3. While this

Clear Mon

4. While this

hsmitter_1 shall be cleared.

brocess is active, the following shall be performed on receipt of Used_Message:
d_Transmitter_1 does not have a message source address,stored in it, then

e address from Used_Message to Monitored_Transmitter 1,
set_Transmitter_1 Fault_Timer.

d_Transmitter_1 has a message source address stored in it then

set_Transmitter_1_Fault_Timer.

nmonitored_Message 1 the value of Used Message.
monitored_Message_1.

brocess is active, the following'shall be performed on receipt of Valid_Rcvd_Messag
d_Transmitter_1 has a message source address stored in it and the source address
set_Transmitter_1 ault_Timer.

brocess is active, the following shall be performed on any change in Mode:
tored_Transmitter_1.

brocess’is active, the following shall be performed on receipt of Tx_1_Fault_Timer_E

hen

4

in

Xpired=TRUE:

If Monitore

I Transmitter_t comains a vatid TMesSage SOUTCE adaress then

Assign value of Monitored_Transmitter_1 to Detected_Tx_Fault without affecting any values which are currently in
this list of faults.

5. While this process is active, the following shall be performed on receipt of Valid_Rcvd_Message with a parameter
name of "Node Alive" and a source address equal to Monitored_Transmitter:

If the source address stored in Monitored_Transmitter is in the Detected_Tx_Fault list, then remove it from that

list.
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6.7.2.3 P-spec—Detect Tx_2 Fault

This process is functionally equivalent to 6.7.2.2 with the following changes:
a. Substitute Unmonitored_Message_1 for Used_Message.

b. Substitute Monitored_Transmitter_2 for Monitored_Transmitter_1.

c. Substitute Tx 2 Fault_Timer_Expired for Tx_1_Fault_Timer_Expired.

d. Substitute Reset Tx 2 Fault Timer for Reset Tx 1 Fault Timer.

e. Substitute Unnlvonitored_Message_Z for Unmonitored_Message 1.
6.7.2.4  P-spec—Detect Tx_3 Fault

This process is functionally equivalent to 6.7.2.2 with the following changes:
a. Substitute Unmonitored_Message 2 for Used_Message.

b. Substitute Morfitored_Transmitter_3 for Monitored_Transmitter_1.

c. Substitute Tx_B Fault_Timer_Expired for Tx_1_Fault_Timer_Expire¢h
d. Substitute Respt Tx_3_Fault_Timer for Reset_ Tx_1 Fault_Timer.

e. Substitute Unnponitored_Message_3 for Unmonitored_Message_1.
6.7.2.5 P-spec—Detect Tx_n Fault

This process is funictionally equivalent to 6.7.2.2 with\the following changes:
a. Substitute Unmonitored_Message_n-1 for Used_Message.

b. Substitute Morjitored_Transmitter_n<far Monitored_Transmitter_1.

C. Substitute Tx_p_Fault_Timer Expired for Tx_1_Fault_Timer_Expired.
d. Substitute Respt Tx_n_Fadlt_Timer for Reset_Tx_1_Fault_Timer.

e. Substitute Unnponitored Message_n for Unmonitored_Message_1.

6.7.2.6 P-spec—tTime Tx 1 Messages

a. Input/Output Flows

Flow Name Type
Reset_Tx_1_Fault_Timer INPUT
Tx_1 Fault_Timer_Expired OUTPUT

b. Initialization—The following shall be performed once upon activation of this process.

Assign Tx_1_Fault_Timer_Expired the value of FALSE.
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c. Operation—The following shall be performed continually while this process is active:
ssign Tx_1 Fault_Timer_Expired the value of TRUE if Reset Tx_1 Fault Timer has not been TRUE continuously for
the previous 5 seconds (500 msec), otherwise assign Tx_1 Fault_Timer_Expired the value of FALSE.

6.7.2.7 P-spec—Time Tx_2 Messages

This process is fun

a. Substitute Res

ctionally equivalent to 6.7.2.6 with the following changes:

et Tx_2 Fault Timer for Reset Tx_1 Fault Timer.

b. Substitute Tx
6.7.2.8 P-spec—
This process is fun
a. Substitute Res
b. Substitute Tx
6.7.2.9 P-spec—
This process is fun
a. Substitute Res
b. Substitute Tx_
6.7.2.10 Storage

The parent proces
while the parent pr

P Fault_Timer_Expired for Tx_1_Fault_Timer_Expired.

L Time Tx_3 Messages

ctionally equivalent to 6.7.2.6 with the following changes:
et Tx_3_Fault_Timer for Reset_Tx_1 Fault_Timer.

B Fault_Timer_Expired for Tx_1_Fault_Timer_Expired.

L Time Tx_n Messages

ctionally equivalent to 6.7.2.6 with the following changes:
et Tx_n_Fault_Timer for Reset_Tx_1 Fault_TFimer.
n_Fault Timer_Expired for Tx_1 Fault_Timer_Expired.
Requirements

5 contain storage for the following dataflows. These storage value shall maintain the
bcess is continuously enabled:

hsmitter_1
nsmitter_2

hsmitter_3

a. Monitored Tra

b. Monitored_Tral

c. Monitored_Tra

d.

e. Detected_Tx_Hault

Monitored_TrTsm itter> n

ast value received

Monitored_Transmitter_n is used to indicate that there is storage maintained for each instance of the data flow with the
name "Monitored_Transmitter_" with a numerical suffix.

6.7.3

Data Dictionary for Manage Application Slave Node Communication

Table 41 contains the definitions for the data and control flows in this template. All flows are described using Backus-Naur
form (BNF). Any element in the Data Dictionary which has an unassigned value will be referred to as having a NULL value
in the document.
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6.8 Launch Message Template
6.8.1 Context for Launch Message Template

This template provides a set of requirements for launching a message on the ETS network. These functional requirements
encompass all of the launch strategies documented in SAE J2178/5 plus additional launch requirements required to
support the ETS application. Most messages will only use a subset of these processes to schedule launches.

This template is applied throughout this document by first substituting flows from the local DFD in place of context flows
shown in Figure 42. Second, the read only stores used throughout the template are assigned values to determine which
launch strategies are applied to this message. Finally, a process activation table is used to control when this set of
strategies will be aftive. This allows this template to describe any of the launch strategies supported.
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TABLE 41 - DETECT APPLICATION TRANSMITTER FAULT TEMPLATE DATA DICTIONARY

NAME

Contained in / Consists of Units

Range

Resolution

Description

Byte_Data

Source_Address

Monitored_Transmitter_1
Monitored_Transmitter_2
Monitored_Transmitter_3
Monitored_Transmitter_n
Reset_Tx_1_Timer
Reset Tx_2 Timer
Reset_Tx_3_Timer

Reset Tx_n_Timer
Tx_1_Fault_Timer_Expired
Tx_2_Fault_Timer_Expired
Tx_3_Fault_Timer_Expired
Tx_n_Fault_Timer_Expired
Mode

Detected_Tx_Fault

Used_Message

In: none
Used_Message,

Valid_Rcvd_Message,
Unmonitored_Message 1,
Unmonitored_Message_2,
Unmonitored_Message_3,
Unmonitored_Message_n-1,

In: none
Monitored_Transmitter_1,
Monitored_Transmitter_2,
Monitored_Transmitter_3,
Monitored_Transmitter_n,
Detected_Tx_Fault

= Source_Address —
= Source_Address —
= Source_Address —
= Source_Address —
=[ TRUE | FALSE | \
=[ TRUE | FALSE ] —
=[ TRUE | FALSE | —
=[ TRUE | FALSE ] —
= [ TRUE | FALSE | —
=[ TRUE | FALSE ] —
=[TRUE | FALSE] —
= [ TRUE | FALSE ] —

= [ any.of the modes the application
may operate in]

= (0.{Source_Address })
Context Flow —

0to 255

0 to 255

1

1

= (Parameter_Name) + (Operator)
+(0{Byte Data}12)
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TABLE 41 - DETECT APPLICATION TRANSMITTER FAULT TEMPLATE DATA DICTIONARY (CONTINUED)

NAME Contained in / Consists of Units Range Resolution Description

Operator In: — — —
Used_Message,

Valid_Rcvd_Message,

Unmonitored_Message 1,

Unmonitored_Message_2,

Unmonitored_Message_3,

Unmonitored_Message_n-1,

=[LD|RPT|RQCV | REQ]

Parameter_Name In: — — -
Used_Message,

Valid_Rcvd_Message,

Unmonitored_Message_1,

Unmonitored_Message_2,

Unmonitored_Message_3,

Unmonitored_Message_n-1,

= [ Name of any valid SAE J2178

Message ]

Valid_Rcvd_Message Context Flow — — —
= (Parameter_Name) + (Operator)
+( 0 { Byte_Data } 12)

Unmonitored_Message_1 | = (Parameter_Name) + (Operator) — — —
+( 0 { Byte_Data } 12)

Unmonitored_Message_2 | = (Parameter_Name) + (Operator) — — —
+( 0 { Byte_Data } 12)

Unmonitored_Message_3 | = (Parameter_Name).®(Operator) — — —

+( 0 { Byte_Data }12)

Unmonitored_Message_n-1] = (Parameter_Name) + (Operator) — — —
+( 0 { Byte/Data } 12)
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Message Trigger

—

Trigger_Launch

Source

Parameter Data ______..-TfoaIue
Source Message
Transmission
Processes
Network Mode Source " Mode /
Message -
Launch Launched_Message

Template

M

bssage Reciept
Processes

Valid_Rcvd_Message

In addition to settir
of this is having
acknowledge rece

message until the essage is received or a maximum number of retries is experienced. See Table 42.

This template is in
acknowledging tha
Template. See Tak

FIGURE 42 - LAUNCH MESSAGE TEMPLATE FUNCRIONAL CONTEXT

g launch strategies, this template also configures part{of a message's error recovery
he transmitter insure that a transmission is received. This is accomplished by
pt of a message transmission. If the transmission is not received the transmit

tended to only specify the functional requirements to launch a message. Therefg
It a message has been received by Jaunching a message is detailed in the M
les 43 and 44.

TABLE 42 - SAE J2293-2 LAUNCH STRATEGIES

strategy. One part
have the receiver
er relaunches the

re, the strategy of
aintain Parameter

Launch

Strategy Name Launch Strategies

Launch Period

Launch On Ch

Launch On Ch

Launch On Ini

cal Launch a message to update parameter periodically

Launch a message to update parameter on parameter value change,
launches until verification that it was received is detected

ange with Verification

Launch a message to update parameter on parameter value change,
launches until verification that it was received is detected

ange w/o Verification

Launch a message once on a mode change or initialization of a chan

repeat

repeat

hel
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TABLE 43 -

LAUNCH MESSAGE TEMPLATE CONFIGURATION STORES

Store Name

Description

Launch_on_Activation
Launch_on_Mode_Change
Launch_on_Parameter_Change

Max_Number_of_Relaunches
Max_Time_Between_Launches

This is a flag which indicates that a message is launched on activation of the launch process.
This is a flag which indicates that a message is launched on an application mode change.

This flag indicate that a message is launched on a parameter change which exceed the limits
set in "Threshold_For_Parameter_Change"

This value is used to set the maximum number of relaunches of a message.
This value set the maximum interval between launches of a message. This value is used to

Message_Ack_Ops

Message_Paramet

configure a message for periodic launches.

rator

br_Name

Message_Request| Operator

Message_Update_

Dperator

Min_Time_Between_Launches

Threshold_For_Pafameter_Change

Time_Between_Re

Time_to_First_Rel3

aunches

unch

message was received. A RPT operator is used in the ETS network to.acKfowledge a LD

This is the operator in a message which is sent by a receiving node to indirte that the

operator. This is the only acknowledgment operator used in the ETS Syste
This is the SAE J2178 parameter name associated with this message.
This is the operator sent in a message to indicate a requestto send a para

meter update. In

the ETS network, a RQCV is used to request a LD update and a REQ is sgnt to request a

RPT update.

This is the operator sent with a message to indicate)that data is attached tg
can be used to update a record of that parameter in'a receiving node. In th
and RPT operators are used to indicate that a Mgssage contains data whig
update a record of the message's parametér:

This value sets the minimum interval whichmust pass between launches o
messages.

This value set the minimum threshold for change in a parameter before the
launched.

This value is used to set the maximum time between subsequent relaunchg
due to lack of receiver response. If this interval has expired since either thg
last previous relaunch without an acknowledgment, the message is relaund

This value is used. to)set the maximum interval between a message launch
response from.a receiver. If this interval expires and no response has been
message is.relaunched.

the message and
b ETS network, LD
h can be used to

f certain types of
message is

bs of a message
first relaunch or
hed.

and an expected
received, than the
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6.8.2

TABLE 44 - TYPICAL VALUES FOR LAUNCH STRATEGIES

Launch On Launch On
Change With Change w/o
Store Name Launch Periodic Verification Verification Launch on Init
Launch_on_Activation TRUE FALSE FALSE TRUE
Launch_on_Mode_Change TRUE TRUE FALSE TRUE
Launch_on_Parameter_Change FALSE TRUE TRUE FALSE
Max_Number_of_Relaunches NOT USED 5 NOT USED NOT USED
Max_Time_Betyveen_Launches Launch_Period"” NOT USED NOT USED NOT USED
Message_Ack_[Operator NOT USED RPT NOT USED NOT USED
Message_Paraeter_Name PARAMETER_ PARAMETER_ PARAMETER L PARAMETER _
NAME® NAME® NAME® NAME®
Message_Reqyest_Operator RQCV RQCV RQCV RQCV
Message_Updgte_Operator LD LD LD LD
Min_Time_Between_Launches NOT USED 200 msec 200 msec NOT USED
(20 msec) (20 msec)

Threshold_For [Parameter_Change NOT USED change of L bit change of 1 bit NOT USED

of resolutien® of resolution®
Time_Between| Relaunches NOT USED 850 msec NOT USED NOT USED

(100 msec)
Time_to_First_Relaunch NOT USED 300 msec NOT USED NOT USED

(100 msec)

1. Value will bg
2. Valueis typ

Functional

The Launch Mess4g

a.

Initiation of the|

Monitoring lau

Launching a

launch of a message

provided when the strategy is used in a progcess with a given parameter.
cally provided when strategy is identified for the given parameter name.

Requirements for Launch(Message Template

ge Template provides-the following functions:

ches and-ensuring the message is received across the network

ssage in response to a query message

Assigning a namefand-an operatorto amessage

Figure 43 provides an illustration of the data flow between the processes which accomplish these functions.
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6.8.2.1  Process Control Requirements
None.
6.8.2.2 Launch Message

The launch message processes determines when to initiate a message launch to support one of the overall strategies for
message launches. This process provides for launches which are initiated under the following circumstances:

a. Launched on process activation

b. Launched on rIode change
c. Launched in parameter value change
d. Launched on g periodic basis

Additionally, this priocess provides for time spacing between message launches if degired.

Figure 44 provides|an illustration of the data flow among the processes which aceomplish these functions.
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Launch_ASAP
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Launch
Periodicaly
4
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FIGURE 44 - LAUNCH MESSAGE DFD

6.8.2.2.1  ProcegsControl Requirements

None.
6.8.2.2.2 P-spec—Launch on Process Activation
a. Input/Output Flows

Flow Name Type

Launch_On_Activation INPUT
Launch_Now OUTPUT
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Initialization—The following shall be performed once upon activation of this process.

If Launch_On_Activation has a value of TRUE then
Issue Launch_Now with a value of TRUE.

Operation—The following shall be performed continually while this process is active:

None.

6.8.2.2.3  P-spec—Launch on Mode Change

a.

Input/Output Flows

Flow Name Type
Launch_On_Mode_Change INPUT
Mode INPUT

Initialization—The following shall be performed once upon activation of this process:

None.

Operation—The following shall be performed continually while this proeess is active:

If Launch_On_|[Mode_Change has a value of TRUE and the value of Mode has changed then

Issue Launch_Now with a value of TRUE.

6.8.2.2.4  P-speg: Launch Message Periodically

a.

Input/Output Flows

Flow Name Type
Trigger_Launch INPUT
Max_Time_Befween_Launches INPUT
Launch_Now OUTPUT

Initialization—The following shall béyperformed once upon activation of this process.
None.

Operation—he|following'shall be performed continually while this process is active:

If Max_Time_Between_Launches contains a number and a period of time greater then

Max_Time_Bepween_Launches (+100 msec) has passed without Trigger_Launch having a value of| TRUE,

Issue Launch_Now with a value of TRUE.

6.8.2.25 P-spec—Launch on Parameter Change

a.

Input/Output Flows

Flow Name Type

Tx_Value INPUT
Threshold_For_Parameter_Change INPUT
Trigger_Launch INPUT

Launch_ASAP OUTPUT
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6.8.2.2.6  P-spe¢—Trigger Message Launch

a.

6.8.2.2.7  P-spe¢—Detect Minimum Launch Interval Has Expired

a.

Initialization—The following shall be performed once upon activation of this process.
None.
Operation—The following shall be performed continually while this process is active:

If Tx_Value has changed

If Threshold_For_Parameter_Change has a value and any changes in Tx Value since either the last time that
Trigger Launch had a value of TRUE or since activation of this process meets the criteria in
Threshold_For_Parameter_Change,

Issue Launch_ASAP with a value of TRUE.

Input/Output Flows

Flow Name Type
Launch_Now INPUT
Launch_ASAP INPUT
Min_Interval_Hxpired INPUT
Trigger_Launch OUTPUT

Operation—The following shall be performed continually while this process is active:

This process shall behave functionally equivalent to the State Transition Diagram shown in Figure 45.

Input/Output Flows

Flow Name Type
Trigger_Launch INPUT
Min_Interval_Hetween_Launches INPUT
Min_Interval_Hxpired OUTPUT

Initialization—The following shall beyperformed once upon activation of this process:

Assign Min_Interval_Expired.the value of TRUE.
Operation—The following shall be performed continually while this process is active:

If Min_Time_Between” Launches contains a number and more than Min_Time_Between_LauncHhes seconds (+100
msecs) has passed without Trigger_Launch having a value of TRUE
Assign Min_Inierval_Expired the value of TRUE,
otherwise,
Assign Min_lInterval_Expired the value of FALSE.
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TRUE

Launch_Now=TRUE
!
Issue Trigger_Launch=TRUE

Y

Waiting for Timeout

Min_Interval_Expired=TRUE

Launcfi_ASAP=TRUE / Launch_Now=TRUE

/ OR
Launch_ASAP=TRUE
/

Issue Trigger_Launch=TRUE

Min_Interval_Expired=TRUE
OR
Launch_Now=TRUE '
/
Issue Trigger_Launch=TRUE

Ready To launch

Delaying.launch

FIGUREN4S5 - DETERMINE LAUNCH STD
6.8.2.3 Relaunch Message

This group of processes provides thejfunction of ensuring that a message is received across the netyork. Typically, the
function provided ljy these processes will only be used with messages which are launched using a Om Change strategy.
One exception is Wwhere a system user may close the loop on confirming a message was succegsfully received. In
messages which agre used.in_this fashion, message relaunching would not be used. Figure 46 provide¢s an illustration of
the processes and|data flows contained in this process.
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FIGURE 46 - RELAUNCH MESSAGE DFD

6.8.2.3.1  ProcegsiControl Requirements

None.
6.8.2.3.2  P-spec—Detect Message Ack

a. Input/Output Flows

Flow Name Type

Valid_Rcvd_Message INPUT
Message_Parameter_Name INPUT
Message_Ack_Operator INPUT

Ack_Occurred OUTPUT
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b. Initialization—The following shall be performed once upon activation of this process:
None.

c. Operation—The following shall be performed continually while this process is active:
If Valid_Rcvd_Message has a parameter name which is equal to the value of Message Parameter_ Name and
Valid_Rcvd_Message has an operator equal to the value of Message_Ack_Operator then

Issue Ack_Occurred with a value of TRUE.

6.8.2.3.3  P-spec—Trigger Message Relaunch

a. Input/Output Flows

Flow Name Type
Trigger_Launch INPUT
Max_Relaunch_Attempts INPUT
Ack_Occurred INPUT
First_Interval_Expired INPUT
Repeat_Interval Expired INPUT
Max_Retry Atlempts INPUT
Trigger_Relaunch OUTPUT

b. Operation—he|following shall be performed continually while this.process is active:
This process shall behave functionally equivalent to the State Transition Diagram shown in Figure 47.
6.8.2.3.4  P-spe¢—Count Number of Message Relaunches

a. Input/Output Flows

Flow Name Type
Max_Number_[Relaunches INPUT
Message Reldunched INPUT
Reset_Count INPUT
Max_Relaunch_Attempts OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

Assign Max_RElaunch .Attempts the value of FALSE.
Assign Relaungh_Count'the value of 0.

c. Operation

1. While this process is active, the following shall be performed on receipt of Reset_Count:

If Reset_Count has a value of TRUE then
Assign Max_Retry_Attempts the value of FALSE.
Assign Relaunch_Count the value of 0.

2. While this process is active, the following shall be performed on receipt of Message Relaunched:

Increment Relaunch_Count by 1.
if Max_Number_Of Relaunches contains a number and Relaunch_Count is greater than or equal to
Max_Number_Of_Relaunches then
Assign Max_Relaunch_Attempts the value of TRUE,
otherwise
Assign Max_Relaunch_Attempts the value of FALSE.
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6.8.2.3.5 P-spec—Time Interval Between Relaunches

a. Input/Output Flows

Flow Name Type
Time_Between_Relaunches INPUT
Reset_Repeat_Interval INPUT
Repeat_Interval_Expired OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

Assign Repeat] Interval_Expired the value of FALSE.

c. Operation—The following shall be performed continually while this process is active:
If Time_Betwgen_ Relaunches contains a number and a period of time which_is\greater than or equal to
Time_Betweer]_Relaunches (100 msec) has passed without Reset_Repeat_Interval having a value of TRUE then

Assign Repeat_Interval_Expired the value of TRUE.

otherwise

Assign Repelat_Interval_Expired the value of FALSE.
6.8.2.3.6 P-spe¢—Time Interval To First Relaunch

a. Input/Output Flows

Flow Name Type
Time_To_First] Relaunch INPUT
Reset_First_Interval INPUT
First_Interval_Expired OUTPUT

b. Initialization—The following shall be performed ance upon activation of this process:
Assign First_Interval_Expired the value of-FALSE.
c. Operation—The following shall be performed continually while this process is active:

If Time_To_ F|rst Relaunch céontains a number and a period of time which is greater than or equal to
Time_To_First| Relaunch (£100 ‘msec) has passed without Reset_First_Interval having a value of TRUE then
Assign First |Interval_Expired the value of TRUE,
otherwise
Assign First |Interval Expired the value of FALSE.

6.8.2.4  P-spec—tllaunch Message In Response

a. Input/Output Flows

Flow Name Type
Valid_Rcvd_Message INPUT
Message_Request_Operator INPUT
Message_Parameter_Name INPUT
Trigger_Launch OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

None.
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_ Name and an

— Name and an

c. Operation—While this process is active, the following shall be performed on receipt of Valid_Rcvd_Message:
If the operator in Valid_Rcvd_Message is equal to the value of Message_Request_Operator and the parameter name
in Valid Rcvd_Message is equal to the value of Message Parameter_Name then

Issue Trigger_Launch with the value of TRUE.

6.8.2.5 P-spec—Create Message

a. Input/Output Flows
Flow Name Type
Trigger_Launch INPUT
Trigger_Relaunch INPUT
Message_Updpte Operator INPUT
Message Pargmeter_Name INPUT
Launched_Message OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

None.
c. Operation
1. While this process is active, the following shall be performed on<receipt of Trigger_Launch:
If Trigger_Launch has a value of TRUE then
Issue Launched_Message with a Parameter Name equal to the value of Message Paramete
Operatoff equal to the value of Message_Update_Qperator.
2. While this process is active, the following shall be performed on receipt of Trigger_Relaunch:
If Trigger_Relaunch has a value of TRUE then
Issue Launched_Message with a Parameter Name equal to the value of Message Paramete
Operatoff equal to the value of Message” Update_Operator.
6.8.3 Data Dictignary for Launch Message’ Template

Table 45 contains
Backus-Naur form
a NULL value in th

(BNF). Any element in the Data Dictionary which has an unassigned value will be re
b document

the definitions fof the Launch Message Template data and control flows. All flows gre described using

ferred to as having
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TABLE 45 - DATA DICTIONARY FOR LAUNCH MESSAGE TEMPLATE

NAME Contained in / Consists of Units Range Resolution Description

Ack_Occurred = [ TRUE | FALSE] — — —
Byte_Data In: none O to 255 1

Launched_Message

Valid_Rcvd_Message
First_Interval_Expired = [ TRUE | FALSE ] — — —
Launch_ASAP = [ TRUE | FALSE ] — — —
Launch_Now = [ TRUE | FALSE ] — — -
Launch_On_Activation = [ TRUE | FALSE] — — —
Launch_On_Mode_Change = [ TRUE | FALSE ] — =< —
Launched_Message Context Flow — L —

= (Parameter_Name) + (Operator)

+( 0 {Byte_Data } 12)
Max_Number_Relaunches = [ number | UNLIMITED | count 0..6 1

NOT USED ]
Max_Relaunch_Attempts = [ TRUE | FALSE ] — — —
Max_Time_Between_Launches = [ number | NOT USED ] sec 0..10 10 msec
Message_Ack_Operator =[RPT | NOT USED ] — — —
Message_Parameter_Name = Parameter_Name — — —
Message_Relaunched =[TRUE | FALSE ] — — —
Message_Request_Operator =[ RQCV | REQ | NOT\USED] — — —
Message_Update_Operator =[LD | RPT] — — —
Min_lInterval_Expired = [ TRUE | FALSE ] — — —
Min_Time_Between_Launches = [ number)|"NOT USED ] msec 0..1000 100 msec

Mode

Operator

Context Flow

= f{rany mode defined in the context flow ]

In:

Launched_Message
Valid_Rcvd_Message
=[LD|RPT|RQCV | REQ]



https://saenorm.com/api/?name=e1abfdbcc679ef10d39af546ffe8d40d

SAE INTERNATIONAL

J2293-2 Stabilized FEB2014

Page 135 of 197

TABLE 45 - DATA DICTIONARY FOR LAUNCH MESSAGE TEMPLATE (CONTINUED)

NAME Contained in / Consists of Units Range Resolution Description
Parameter_Name In: — — —
Launched_Message
Message_Parameter_Name
Valid_Rcvd_Message
=[ Name of any valid SAE J2178 Message |
Relaunch_Count =[ number] count 0..6 1
Repeat_Interval_Expired =[TRUE | FALSE ] — — -
Reset_Count = [ TRUE | FALSE ] — — —
Reset_First_|Interval = [ TRUE | FALSE] — — —
Reset_Repeat_Interval = [ TRUE | FALSE ] — = —
Threshold_For_Parameter_Change| = [any desired description of a change in — — —
Tx_Value ]
Time_Between_Relaunches = [ number | NOT USED ] msec 0..4000 100 msec
Time_To_First_Relaunch = [ number | NOT USED ] msec 0..4000 100 msec

Trigger_Launch

Trigger_Relaunch

Tx_Value

Valid_Rcvd_Message

Context Flow - _
=[TRUE | FALSE ]

= [ TRUE | FALSE ] — —

Context Flow — —
= [ any value defined for Tx..Value as it
appears at the context ]

Context Flow — —
= (Parameter_Name)y+ (Operator)
+( 0 { Byte Datas} 12)
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6.9 Maintain Parameter Template

6.9.1

Context For Maintain Parameter Template

This template provides a set of requirements for maintaining a parameter over the network. These requirements define
how to perform the following:

a. Receiving messages

b. Decoding data carried by the messages

c. How to recove
d. How to update
These functional r

network. Most meg

This template is a
flows shown in Fid
which strategies a

from network errors

and default data which is provided over the network

bquirements integrate the strategies defined in SAE J2178/5 and those needed t
sages will use a subset of these requirements to maintain the value of-a’paramete
from network traffig.

pplied throughout this document. First flows from the local context are substituted
ure 48. Next, the read only data stores used throughout this template are assigne
e used. Finally, a process activation table is configure@ to control when these sets of strategies are

used. This method allows this template to describe any desired strategy or combination of strateg

applied to a mess3g

ge.

b support the ETS
which is obtained

n place of context
l values to specify

es which is to be

( Netw

ork Mode Source

Essage Reciept

/-me

Transmitter Fault
Detéctor

A

Used_Message

Valid_Rﬁvd_Mn::ngn

Maintain
Parameter
Template

Transmitter_Fault

Rx_Value

Parameter Data

Sink

Launched_Message

Message
Transmissio
Processes

i

E

Processes

--._-__/

FIGURE 48 - MAINTAIN PARAMETER TEMPLATE FUNCTIONAL CONTEXT

Since this template is intended to contain all of the requirements related to maintaining a parameter, it also contains
requirements for launching message requests and message acknowledgments. See Tables 46, 47 and 48.
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TABLE 46 - SAE J2293-2 RECEPTION STRATEGIES

Parameter Maintenance Strategy Name

Parameter Maintenance Strategy

Receive On Change with Verification

Receive On Change without Verification

Receive On Initialization

A Message is expected periodically when the value in the transmitter changes. Upon
receipt of a valid value, an acknowledgment is sent out. Recovery from errors in this

strategy is linked to detection of a fault in a specific transmitter.

A Message is expected aperiodically when the value in the transmitter
acknowledgment is sent on receipt of a value. Recovery from errors in
linked to detection of a fault in a specific transmitter.

changes. No
this strategy is

Message is expected to be received during the initialization of a data channel or a

Periodic Receive

change I application modes. If tThe message 15 not received by a Spe
for that message is launched. Recovery from errors is linked to detect
faults.

The message is expected to be received on a periodic basis. If the mg
received within a certain time, default actions occur. Recovery from er
is linked to detection of faults on a specific message.

ific time, a request
on of transmitter

ssage is not
rors in this strategy

TABLE 47 - MAINTAIN PARAMETER TEPLATE CONFIGURATION STORES

Stor

e Name

Description

Acknowledge_Updftes

Default_Value

Default_Value_on |
Default_Value _on_|
Default_Value_on_|
Default_Value_on_|

Default_Value_on_|

Detect_Update_On

Mode_Change
Periodic_Fault
Process_Activation
Process_Deactivation

Transmitter_Fault

Max_Number_Of_Reguests

This flag is set to TRUE to configufé the receiver to launch an acknow|
message has been received and\successfully processed.

This is a description of the value'to issue to the Parameter Data Sink i
certain conditions. It describes the value that this parameter should hal
network can not establish a reliable value for this parameter.

This flag is set to TRUE to indicate that Rx_Value should be issued wi
Default_Value when-the value of the Mode input at the Context chang

This flag is set(to TRUE to indicate that the Rx_Value should be issue
Default_Value ‘when a message is not received on a periodic basis.

This flagis’set to TRUE to indicate that the Rx_Value should be issue
Default/ Value when this process is activated.

This flag is set to TRUE to indicate that the Rx_Value should be issue
Default_Value when this process is Deactivated.

This flag is set to TRUE to indicate that the Rx_Value should be issue
Default_Value when a transmitter fault is detected for the source trans
previous receptions of this message.

This flag is set to TRUE to indicate that the message is only expected

edgment that a

h the context under
ve when the

h the

BS.

il with the
il with the

i with the

1 with the
mitter of any

once. If this value

is set to TRUE, then after the message is received, all recovery strategies are disabled

until the recovery strategy is reset.

This value limits the maximum number requests which will be generatg¢d before the

Maximum_Update_Interval

Message_Ack_Operator

Message_Parameter_Name

Message_Request_Operator

Message_Update_Operator

Request_Interval

Reset_Detection_o

n_Mode_Change

recovery process stops requesting a message.

For messages which are sent on a periodic basis, this value determines the maximum
period of time which can pass before recovery and default strategies are enabled.

see Table 43
see Table 43
see Table 43
see Table 43

Once a message recovery strategy has started to request messages, this value

determines the interval between subsequent requests for transmission of a message.

This flag is to TRUE to indicate that the message error recovery strategy is reset on an
application mode change.
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TABLE 48 - TYPICAL VALUES FOR RECEIVE STRATEGIES

Store Name

Periodic Receive
Nominal Values

Receive on Change

w/ Verification
Nominal Values

Receive on Change

w/o Verification
Nominal Values

Receive on
Initialization
Nominal Values

Acknowledge_Updates

Default_Value

FALSE

Default value as
defined in Data
Dictionary for
parameters in

TRUE

default value as

defined in Data
Dictionary for
parameters in

FALSE

default value as

defined in Data
Dictionary for
parameters in

FALSE

default value as
defined in Data
Dictionary for
parameters in

Default_Value_on_Md
Default_Value_on_Pg
Default_Value_on_Pr

Default_Value_on_Pr

Default_Value_on_Tr@ansmitter_Fault

Detect_Update_Once

Max_Number_Of_Requests

Maximum_Update_In

Message_Ack_Opera
Message_Parameter |
Message_Request_O
Message_Update_Op
Request_Interval

Reset_Detection_on_

Name
perator

erator

Mode_Change

Parameter_Name
NOT USED
LD
NO©T USED
FALSE

Parameter_Name
RQCV
LD
500 msec

TRUE

Parameter_Name
RQCV
LD
500 msec

TRUE

message message message message
de_Change FALSE FALSE FALSE FALSE
riodic_Fault TRUE FALSE FALSE FALSE
pbcess_Activation FALSE FALSE FALSE FALSE
pcess_Deactivation TRUE TRUE TRUE TRUE
FALSE TRUE TRUE TRUE
FALSE FALSE FALSE TRUE
NOT USED 5 5 5
erval 2.5 * PERIOD of NOT\WWSED NOT USED NOT USED
launch strategy
or NOT USED RPT RPT RPT

Parameter_Name
RQCV
LD
500 msec

TRUE

6.9.2 Functional
The Maintain Para

a. Detect when a

Requirements for Maintain Parameter Template
meter Template provides the following functions which:

message which updates the monitored parameter is received

b. Decode a rece

c. Attempt to recovery a value from a transmitter during detected fault conditions

d. Detect when to default a parameter's value

ved message Into data which IS passed on 1o other processes

e. Acknowledge that the receiver has successfully decoded a message

Figure 49 provides an illustration of the data flow among the processes which accomplish these functions.
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Message_update_Oparator

Default_Condiions

L%

Used_Massage

Valid_Rcwd_Mussage

Updata_Msssage Datautt_Value

Massage_Paramater_Name

|\

Transmitiar_Faut

Feriod_Faul

Paramatar_Upoatsd Massags_Fisquest_Cparator

Parameter_Tx_Faul

Message_Ack_Oparator

Launched_Message

Micknowledge_Updates

Launched JMessage

FIGURE 49 - MAINTAIN PARAMETER TEMPLATE DFD
6.9.2.1 Process|Control Requirements

None.
6.9.2.2 P-spec—Accept Update.Message

a. Input/Output Flows

Flow Name Type
Valid_Rcvd_MEpssage INPUT
Message Update_Operator INPUOT
Message_Parameter_Name INPUT
Update_Message OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

None.

c. Operation—While this process is active, the following shall be performed on receipt of Valid_Rcvd Message:

If the operator in Valid_Rcvd_Message is equal to the value of Message Update_Operator and the parameter name

in Valid_Rcvd_Message is equal to the value of Message Parameter_Name then
Issue Update_Message with the value of Valid_Rcvd_Message.
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6.9.2.3

a.

Flow Name

Update_Message

P-spec—Get Update Value from Message

Input/Output Flows

Type
INPUT

Message_Parameter_Name

Used_Message

Rx_Value

Parameter_Update

OUTPUT
OUTPUT
OUTPUT

Initialization—7
None.
Operation—W

If the data field
Message_Pard

he following shall be performed once upon activation of this process:

nile this process is active, the following shall be performed on receipt of Valid_Rcvd_|

s in Update_Message can be decoded and turned into values as defined in SAE J21
meter_Name then

Issue Rx_Vdllue with this decoded value, and

Issue Used_
Issue Param
6.9.2.4 Recover

This group of procg

a. When to launc
b.

c. When a messs
d. When a messs

Figure 50 illustrate

Message with the value of Update_Message, and
eter_Updated with the value of TRUE.

Parameter on Detected Fault
psses determines

N a request message

Which transmifter is associated with this message

ge has a periodic fault
ge has a transmitter fault

5 the relation between these processes.

Message:

78 for the name in

6.9.2.4.1 P-spe¢—Process Centrol Requirements
None.
6.9.2.4.2 P-spe¢—Reecord Message Source Address
a. Input/Output Flows
Flow Name Type
Mode INPUT
Reset_Detection_On_Mode_Change INPUT
Used_Message INPUT
Message_Source_Address OUTPUT
b. Initialization—The following shall be performed once upon activation of this process:

Clear Message_Source Address.
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C.

Operation—While this process is active, the following shall be performed on receipt of Used_Message:

Assign Message_Source_Address the value of Byte 3 in Used_Message.
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Transmitter Fault

Datect Parameter_Tx_Fault

Parameters
Transmitier
Fault
3

S

Used_Message

Racard
Message
Source
Address

Parameter_Tx_Fault

. \

Message Source
\\_ Mode Address \

Reaset Cetectionon
Trigger_Requesi,

Mode Change
.___—_\ N Parameter Updatad /
Determine Periad_Fault
When to
Hequest

Mode_Changed
Default

Value
4
—

N
Mode

Update_lnterval_Expired

Resel_Updata_Time

Detect Update Once

Time
Inlerval

Between
Updates
8

Fequest_Intsp/al_Expired
Reset_Request_Time

Reset_Request] Count

Maximum Update
Interval

Time
Interval
Betwean
Requests.

7

Max_Requests Sourced

Reguest
Interval

Max Number
of Aequasis

Trigger_Reguest

FIGURE 50 - RECOVER PARAMETER ON FAULT DFD
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6.9.2.4.3 P-spec—Detect Parameter's Transmitter Fault

a. Input/Output Flows

Flow Name Type
Transmitter_Fault INPUT
Message_Source_Address INPUT
Parameter_Tx_Fault OUTPUT

b. Initialization—The following shall be performed once upon activation of this process:

Assign Paramgter_Tx_Fault the value of FALSE.
c. Operation—The following shall be performed continually while this process is active:
If the any of th¢ values contained in Transmitter_Fault are equal to the value in Message_Source_Address then
Assign Parameter_Tx_Fault the value of TRUE,
otherwise,
Assign Parameter_Tx_Fault the value of FALSE.

6.9.2.4.4 P-spe¢—Determine when to Request Default Value

a. Input/Output Flows

Flow Name Type
Parameter_Tx| Fault INPUT
Parameter_Updated INPUT
Mode_Changeld INPUT
Detect_Updatg Once INPUT
Reset_Detectipn_On_Mode_Change INPUTF
Update_Interval Expired INRUT
Request_Interyal Expired INPUT
Max_Requestq_Sourced INPUT
Trigger_Requgst OUTPUT
Period_Fault OUTPUT
Reset_Request_Count OUTPUT
Reset_Requedt_Interval OUTPUT
Reset_Update| Interval OUTPUT

b. Operation—The following shall be performed continually while this process is active:

This process shallibehave functionally equivalent to the State Transition Diagram shown in Figure 49. See Figure 51.
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6.9.2.4.5

a.

6.9.2.4.6

a.

6.9.2.4.7

a.

P-spec—Detect Mode Change

Input/Output Flows

Flow Name
Mode
Mode_Change

Type
INPUT

d OUTPUT

Initialization—The following shall be performed once upon activation of this process:

None.

Operation—Th

If the value of
Issue Mode_C

P-speq
Input/Output F
Flow Name

Reset_Update
Maximum_Upa

Update_Interval Expired

Initialization—T
Assign Update
Operation—Th
If Maximum_\
Maximum_Upq

Assign Upda
otherwise,

Assign Upda
P-speq

Input/Output F

e following shall be performed continually while this process is active:

Mlode changes then
hanged with a value of TRUE.

—Time Interval Between Updates

OWS

Type
INPUT
INPUT
OUTPUT

| Interval
ate_Interval
[he following shall be performed once upon:activation of this process:

| Interval_Expired the value of FALSE,

e following shall be performed continually while this process is active:
Update_Interval contains ,asnumber and a period of time which is greater
ate_Interval (100 msec) hds passed without Reset_Update_Interval having a value]
te Interval_Expired théwalue of TRUE,
te Interval Expired the value of FALSE.

—Time Intérval Between Requests

OWS

Flow Name

than or equal to
of TRUE then,

Type

Request_Interval_Expired
Reset_Request_Interval
Request_Interval_Expired

INPUT
INPUT
OUTPUT

Initialization—The following shall be performed once upon activation of this process:

Assign Request_Interval_Expired the value of FALSE.

Operation—Th

e following shall be performed continually while this process is active:

If Request_Interval contains a number and a period of time which is greater than or equal to Request_Interval
(x100 msec) has passed without Reset_Request_Interval having a value of TRUE then,

Assign Requ
otherwise,
Assign Requ

est_Interval_Expired the value of TRUE,

est_Interval_Expired the value of FALSE.
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6.9.2.4.8 P-spec—Count Message Requests

a.

Input/Output Flows

Flow Name Type
Reset_Request_Count INPUT
Trigger_Request INPUT
Max_Number_Of Requests INPUT
Max_Requests_Sourced OUTPUT

Initialization—The following shall be performed once upon activation of this process:

Assign Max_Rpquests_Sourced the value of FALSE.

Operation—The following shall be performed continually while this process is active:

If the number ¢f times Trigger_Request has had the value of TRUE since the most recent of either| process activation

or Reset_Request_Count having a value of TRUE is equal to Max_Number_Of Reguests then

Assign Max_|Requests_Sourced the value of TRUE,
otherwise,
Assign Max_|Requests_Sourced the value of FALSE.

6.9.2.4.9 Storage Requirements

The parent proces

each of these storgs are assigned when this templates use is specified.

a.

b.

e.

Detect_Updatg Once
Reset_Detectipn_On_Mode_Change
Maximum_Update_Interval
Request_lInteryal

Max_Number_|Of Requests

6.9.2.5 P-spec—Default Parameter

a.

Input/Output Flows

5 contain storage for the following dataflows. These storage values are read only stofage. The value for

Flow Name Type
Default_Value INPUT
Default_Value_On_Mode_Change INPUT
Default_Value_On_Periodic_Fault INPUT
Default_Value_On_Process_Activation INPUT
Default_ Value_On_Process_Deactivation INPUT
Default_Value_On_Transmitter Fault INPUT
Period Fault INPUT
Parameter_Tx_Fault INPUT
Mode INPUT
Rx_Value OUTPUT

Initialization—The following shall be performed once upon activation of this process:

If Default_On_Process_Activation has a value of TRUE then
Issue Rx_Value with the value of Default Value.
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c

Operation—The following shall be performed continually while this process is active:

When any of the event identified in Table 49 occurs, if the conditions in the Enabling Conditions column evaluate to

TRUE, then

Issue Rx_Value with the value of Default_Value.

TABLE 49 - DEFAULTING EVENTS

Event Enabling Conditions

Period_Fault has a value of TRUE Default_Value_On_Periodic_Fault = TRUE

Parameter_Tx_Fault has a value of TRUE Default_Value_On_Transmitter_Fault = TRUE

the value of Mode changes Default_Value_On_Mode_Change = TRUE

d. Deactivation—The following shall be performed once immediately prior to deactivatiomof this proce

6.9.2.6

a.

b.

C.

If Default_On_Process_Deactivation has a value of TRUE then

Issue Rx_Valu

e with the value of Default_Value.

P-spec—Launch Message Request

Input/Output Flows

Flow Name Type
Trigger_Requgst INPUT
Message_Request_Operator INPUT
Message_Pardameter_Name INPUT
Launched_Message OUTPUT

Initialization—The following shall be performed once upon activation of this process:

None.
Operation—W

If Trigger_Req
Issue Launche
a Parameter
and an Oper

6.9.2.7 P-spec—

a.

b.

Nile this process is active, the following shall be performed on receipt of Trigger_Req

est has a value 6 TRUE then

d_Message with

Name equalkio Message_Parameter_Name,
ator equalto Message Request_Operator.

-Launch Ack

lest:

Input/Output Flows

Flow Name Type
Message Ack_Operator INPUT
Parameter_Updated INPUT
Message_Parameter_Name INPUT
Acknowledge Updates INPUT
Launched_Message OUTPUT

Initialization—The following shall be performed once upon activation of this process:

None.
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c. Operation—While this process is active, the following shall be performed on receipt of Parameter_Updated:

If Parameter_Updated has a value of TRUE then

Issue Launched_Message with
a Parameter Name equal to Message_Parameter_Name,
and an Operator equal to Message_Ack_Operator.

6.9.2.8  Storage Requirements

The parent process contain storage for the following dataflows. These storage values are read only storage. The value for
each of these stores are assigned when this templates use is specified.

a. Message Updpte_Operator
b. Message Parameter_Name
c. Default_Condifions

d. Default Value
e. Message_Request_Operator

f. Message_Ack|Operator

g. Acknowledge Mpdates

6.9.3 Data Dictignary For Maintain Parameter Template
Table 50 contains|the definitions for the Maintain Parameter Template data and control flows. All flows are described

using Backus-Nauf form (BNF). Any element in the Data Dictionary which has an unassigned value will be referred to as
having a NULL valpe in the document.
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TABLE 50 - MAINTAIN PARAMETER TEMPLATE DATA DICTIONARY

NAME

Contained in / Consists of Units Range

Resolution

Description

Parameter_Name

In: — —

Operator

Byte_Data

Reset_Request_Time
Maximum_Update_Interval
Reset_Update_Time
Request_Number
Acknowledge_Updates
Default_Conditions

Default_Value

Default_Value_On_Mode_Change

Default_Value_On_Process_Activatign

Launched_Message

Update_Message

Used_Message

Valid_Rcvd_Message

= [ Name of any valid SAE J2178 Message

]

In: — —
Launched_Message

Update_Message

Used_Message

Valid_Rcvd_Message

=[LD | RPT | RQCV | REQ]

In: none:
Launched_Message

Update_Message

Used_Message

Valid_Rcvd_Message

=[ TRUE | FALSE ] — —
msec 0 to 4000

=[ TRUE | FALSE ] — —
none Oto7

0 to 255

= [ TRUE | FALSE ]

= Default_Value_@n_Mode_Change — —
+ Default_Value-On_Process_Activation

+

Default_Value’ On_Process_Deactivation

+ Default-Value_On_Transmitter_Fault

= [ any'single value which is valid for — —
Rx:\Value at the context ]

£{ TRUE | FALSE ] — —
= [ TRUE | FALSE ]

Default_Value_On_Process_Deactivation
Default_Value_On_Transmitter_Fault
Detect_Update_Once
Launched_Message

= [ TRUE | FALSE ] — —
= [ TRUE | FALSE ] — —
= [ TRUE | FALSE ]

Context Flow — —
= (Parameter Name) + (Operator) + (Data)
+ 4 {bytedata} 11
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TABLE 50 - MAINTAIN PARAMETER TEMPLATE DATA DICTIONARY(CONTINUED)

NAME Contained in / Consists of Units Range  Resolution Description
Max_Number_Of_Requests = [ Request Number | NOT USED ] — Oto7 1
Max_Requests_Sourced = [ TRUE | FALSE ]

Message_Ack_Operator =[RPT | NOT USED]

Message_Parameter_Name = [ any parameter name which has a PRN — — —
used for a secondary ID in SAE J2178 ]

Message_Request_Operator =[REQ | RQCV | NOT USED ] — — —

Message_Source_Address — 0to 255 1

Message_Update_Operator =[LD | RPT | NOT USED ] — — —

Minimum_Update_Interval = [ TRUE | FALSE ]

Mode Context Flow — — —
= [ any one of the value defined for this
flow at the context ]

Mode_Changed =[TRUE | FALSE ]

Parameter_Tx_Fault = [ TRUE | FALSE ]

Parameter_Updated = [ TRUE | FALSE]

Period_Fault = [ TRUE | FALSE ]

Request_Interval msec 0 to 4000 10

Request_Interval_Expired =[TRUE | FALSE ]

Reset_Detection_On_Mode_Change = [ TRUE | FALSE ]

Reset_Request_Count =[TRUE | FALSE ]

Reset_Request_Interval =[ TRUE | FALSE]

Reset_Update_Interval =[TRUE | FALSE ]

Rx_Value Contextklow — — —
= any‘value defined for this flow at the
context

Transmitter_Fault Context Flow — 0..255 1

Trigger_Request

= 0 { Message Source Address }

=[TRUF | FAI SF ]

Update_Interval_Expired
Update_Message

= [ TRUE | FALSE ]

= (Parameter Name) + (Operator) + (Data)

+ 4 {Byte Data} 11
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TABLE 50 - MAINTAIN PARAMETER TEMPLATE DATA DICTIONARY(CONTINUED)

NAME

Contained in / Consists of

Range

Description

Used_Message

Valid_Rcvd_Message

Context Flow

= (Parameter Name) + (Operator) + (Data)
+ 4 { byte data } 11

Context Flow
= (Parameter Name) + (Operator) + (Data)
+ 4 {bytedata} 11
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6.10 ETS Network Message Requirements

The requirements for the messages used by the ETS Network are identified in

a. Table 54,
b. Table 55, and

c. Table 56.

The messages and the calibrations to configure them are generated directly from the data dictionary in SAE J2293-1. The

process used to g€

a. Table 51,
b. Table 52,
c. Table 53,
d. Figure 53,

e. Figure 54, and

f.  Figure 55.

The message later

involve gateways ¢r other sources of delay, three latencies are*identified. Nominal Dataflow latency i

that it takes for dat
amount of Noming
which create and (
potential sources d

message should emcounter when all applicationswhich use the ETS Network are active. See Figures 5

nerate these tables is defined in and uses the following tables and figures:

cy goals and mapping to J2293-1 dataflows are provided by Table 56. Since the trajnsport of data may

A to be output from one process until it issyeceived by another process. Nominal Inter
| Dataflow Latency which is allocated'4o the interface between the ETS Network
se the information. This is included_to*provide guidelines for maximum latency when
f significant delay are introducedi:Nominal communication latency is the maximum

5 the nominal time
face Latency is the
hnd the processes
gateways or other
delay the this ETS
P and 53.
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Start
perform this procedure for each data flow identified
in J2293/1 Data Dictionary

>k

NO
Per the flowchart in
< Figure 52 is a message
required ?
YES 1) Determine if the message is sourced and sunk from the EV, EVSE or 'e'.
2) For the "NO_TRANSFER" column, use table 51 to detemmine the EVSE Tx and Rx column values based on where
the message is sourced and sunk. Use the Tx and Rx column values in this table to detemine the EVSE Rx and Tx
Lot . No values in Table 54.
& or sunk in Fé’ 2 or FG 3 3) Fer the "NO_TRANSFER" celumn, use table 52 to detemnine the EV Tx and Rx column vplues based on where the
" message is sourced and sunk. Use the Tx and Ax column values in this table {o determine fhe EY Rx and Tx values
. in Table 54.
4) For the "NO_TRANSFER" column, use table 53 to detemnine the e’ Tx and Rx column vglues based on where the
message is sourced and sunk. Use the Tx and Rx colump values in this table to/determine fhe 'e' Rx and Tx values in
YES Table 54.

The EVSE and EV columns under
"Transier_Type=NO_TRANSFER" are
assigned the value of "--"

I Y

1) For each architectureltype, Type A, Type B and Type C. determine if the message is sourced and sunk from the
EV, EVSE or'e'.
2) For each architecture] type, use table 51 to determine the EVSE Tx and Rx column values based on wherg the
message is sourced and sunk. Use the Tx and Rx column values in this table to determine the EVSE Rx ang Tx
values in Table &64.
3) Far each architecture] type, use table 52 to determine the EV Tx and Rx column values based on where the
message is sourced and sunk. Use the Tx and Rx column values in this table te determine the EVRx and Tx values
in Table 54.
4) For each architecture| type, use table 53 to determine the ‘e’ Tx and Rx column values based 6n where the
message is sourced and sunk. Use the Tx and Rx column values in this table to determine the\g“Rx and Tx valuesin
Table 54.

>*_

s the message required for ~ YES

<balh the EVSE and EV in one> » Change.the optional messages to optional
grchitecture and optional for pairs by replacing the 'C* with an 'OP".

both in another ?

<

NO |

W

For each architecture and option content, detefmine’the message
launch and receptipn strategies using the flowchart in figure 53.

:

Determing the message enabled modes using
the flowchartin figure 54.

i

FIGURE 52 - FLOWCHART FOR CREATING MESSAGE TABLES
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( stART )

NO

Is Data Flow
<identified as Data

in Part 1

YES

A .

Is

Datp Flow NO Is Data Flow L No Mesdage is
sourced in one .<sourced or sunk in>—b R gd
FG and sunk in 'e' ? equire

angther ?

YES YES

P Message is Required

FIGURE $3)*FLOWCHART FOR SELECTION OF DATA FLOWS FOR MESSAGES
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TABLE 51 - EVSE MESSAGE REQUIREMENT MATRIX

Data Flow Data Flow Data Flow Data Flow Data Flow
Routing for Routing for Routing for Routing for Routing for
Architecture and Architecture and Architecture and Architecture and Architecture and Verification

Mode™ in Use Mode™ in Use Mode™ in Use Mode™ in Use Mode™ inUse  EVSE EVSE used

EVSE to EVSE EVSE to EV EVSE to EV EVSE to EV EVSE to EV Tx Rx Rx
NO NO NO NO NO — — —
NO NO NO NO YES R — NO
NO NO NO YES NO R — YES
NO NO NO YES YES R — YES
NO NO YES NO NO —+ 0] NO
NO NO YES NO YES X X X
NO NO YES YES NO X X X
NO NO YES YES YES X X X
NO YES NO NO NO — R YES
NO YES NO NO YES X X X
NO YES NO YES NO X X X
NO YES NO YES YES X X X
NO YES YES NO NO — R YES
NO YES YES NO YES X X X
NO YES YES YES NO X X X
NO YES YES YES YES X X X
YES NO NO NO NO 0] 0] YES
YES NO NO NO YES R ] NO
YES NO NO YES NO R 0] YES
YES NO NO YES YES R ] YES
YES NO YES NO NO X X X
YES NO YES NO YES X X X
YES NO YES YES NO X X X
YES NO YES YES YES X X X
YES YES NO NO NO X X X
YES YES NO NO YES X X X
YES YES NO YES NO X X X
YES YES NO YES YES X X X
YES YES YES NO NO X X X
YES YES YES NO YES X X X
YES YES YES YES NO X X X
YES YES YES YES YES X X X

Legend: R = Required; O = Optional; — = Not Permitted; X = lllegal Combination

1. Modes are identified and illustrated in Table 4.
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TABLE 52 - EVSE MESSAGE REQUIREMENT MATRIX

Data Flow Data Flow Data Flow Data Flow Data Flow
Routing for Routing for Routing for Routing for Routing for
Architecture and Architecture and Architecture and Architecture and Architecture and Verification
Mode®in Use  Mode® in Use Mode® in Use Mode® in Use Mode® in Use EV EV used
EVto EV EVSE to EV ‘e’ toEV EV to EVSE EVto ‘e’ TX Rx Rx
NO NO NO NO NO — — —
NO NO NO NO YES R — NO
NO NO NO YES NO R — YES
NO NO NQO YES YES R — YES
NO NO YES NO NO — ¢ NO
NO NO YES NO YES X ) X
NO NO YES YES NO X ) X
NO NO YES YES YES X ) X
NO YES NO NO NO — H YES
NO YES NO NO YES X X X
NO YES NO YES NO X ) X
NO YES NO YES YES X ) X
NO YES YES NO NO — H YES
NO YES YES NO YES X X X
NO YES YES YES NO X ) X
NO YES YES YES YES X X X
YES NO NO NO NO (0] ¢ YES
YES NO NO NO YES R Q NO
YES NO NO YES NO R q YES
YES NO NO YES YES R q YES
YES NO YES NO NO X ) X
YES NO YES NO YES X X
YES NO YES YES NO X X
YES NO YES YES YES X ) X
YES YES NO NO NO X X
YES YES NO NO YES X X
YES YES NO YES NO X ) X
YES YES NO YES YES X X
YES YES YES NO NO X X
YES YES YES NO YES X ) X
YES YES YES YES NO X X
YES YES YES YES YES X X X
Legend: R = Required; O = Optional; — = Not Permitted; X = lllegal Combination

1. Modes are identified and illustrated in Table 4. Architecture for the ETS system is identified in SAE J2293-1.
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TABLE 53 - EXTERNAL MESSAGE REQUIREMENTS MATRIX

Data Flow Data Flow
Routing for Routing for
Architecture and Architecture and
Mode™ in Use Mode™ in Use External  External
‘e’ is a source ‘e’ is a sink TX Rx
NO NO
YES NO (0]
NO YES (0]
YES YES X X
Legend: R =Required; O = Optional; — = Not Permitted;

X = lllegal Combination

1. M odes are identified and illustrated in Table 4. Architecture for the ETS system is
identified in SAE J2293-1.
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