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1. SCOPE

SAE J1939-81 (“Network Management”) defines the processes and messages associated with managing the addresses of
applications communicating on an SAE J1939 network. Network management is concerned with the management of
addresses and the association of those addresses with an actual function and with the detection and reporting of network
related errors. Due to the nature of management of addresses, network management also specifies address selection and
address claiming processes, requirements for reaction to brief power outages, and minimum requirements for ECUs on the
network.

2. REFERENCES

General information regarding this series of recommended practices is found in SAE J1939.

2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. UnleSs ‘6therwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publ|cations

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 150960001, Tel: 877-6067323 (inside USA
and Canada) or +{l 724-776-4970 (outside USA), www.sae.org.

SAE J1939 Serial Control and Communications Heavy-Duty Vehicle Network - Top-Level Documen
SAE J1939-21 Dgta Link Layer

SAE J1939-22 CAN FD Data Link Layer

SAE J1939-31 Npgtwork Layer

SAE J1939-71 Ehicle Application Layer

Vi
SAE J1939-73 Application Layer - Diagnostics
SAE J1939DA J1939 Digital Annex
21.2 1SO Publigations

Copies of these dpcuments areavailable online at https://webstore.ansi.org/.

ISO 11783-6:2018§ Tractors and machinery for agriculture and forestry - Serial control and conpmunications data
network - Part 6: Virtual terminal

1ISO 11783-7:2022 Tractors and mqr‘hinpry for qgrimllhlrp and fnrpctry - Serial contral and communications data
network - Part 7: Implement messages application layer

2.1.3 AUTOSAR Publications

Copies of these documents are available online at https://www.autosar.org/.

Document ID 013 Specification of CAN Network Management (Release 4.4.0)
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3. DEFINITIONS AND ABBREVIATIONS

Refer to SAE J1939 for definition of terms not defined in this document.

3.1 Definitions

3.1.1

ADDRESS ARBITRATION

The logical operation of an address claim for resolving priority to an SAE J1939 address when multiple controller applications
attempt to claim the same address.

3.1.2 ADDRESS CLAIMED MESSAGE

Alias for an instan

3.1.3 ADDRES

The SAE J1939 ¢
segment and for (
consists of messa

3.1.4 CANNOT

Alias for a form of]
cannot claim a so

3.1.5 CONTEN

A received Addre
claiming.

3.1.6 CONTRO

For the purposes
Unit (ECU) that
Application” (CA).
3.1.7 CURREN
The NAME of a
Management cap
adopted.

3.1.8 GLOBAL

ce of the Address Claimed PG (PGN 60928).

5 CLAIM PROTOCOL

rotocol for Controller Applications (CAs) to acquire an SAE J1939 address on an SA
CAs to identify the function of the CA associated with each claimed SAE J1939 addre
ping communications and logical operations.

CLAIM ADDRESS MESSAGE

the Address Claimed PG (PGN 60928) that indicates the CA associated with the NAI
irce address.

DING ADDRESS CLAIM

5s Claimed message with a source address. matching the address the receiving CA

| LER APPLICATION (CA)

of this document, a controllerds*made up of the software and the hardware within an

berforms a particular control” function. The software within a particular controller

An ECU may serve as one or more controllers and hence can contain one or more CA
T NAME

A that is transmitted in its Address Claimed message. This term is used in associati

hbility to distinguish the NAME a CA is presently using from the new or pending N

PREFERRED ADDRESS

AE J1939 network
ss. Address claim

ME in the PG data

has claimed or is

Electronic Control
is the “Controller
S.

bn with the NAME
AME about to be

A few SAE J1939 addresses are universally assigned to specific system functions, known as global preferred addresses,

but most SAE J19

3.1.9

39 addresses are neither static nor universally assigned.

GLOBAL REQUEST FOR ADDRESS CLAIMED (GRAC)

Alias for an instance of the Request for Address Claimed that is addressed to the global address (255).

3.1.10 NAME

An 8-byte value which shall uniquely identify the primary function of a CA and its instance on a given vehicle network.
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3.1.11 PENDING NAME

The NAME that a particular CA has temporarily stored as a result of NAME Management messages received from a qualified
source. This NAME can be requested and provided as part of the NAME management process. It does not become the
current NAME of the CA until the CA receives a properly formatted and qualified “adopt” command as discussed in

5.11.2.10.8.

3.1.12 REQUEST FOR ADDRESS CLAIMED

Alias for an instance of the Request PG (PGN 59904) for the Address Claimed PG (PGN 60928). See 5.9.13.

3.1.13 TASKCO

NTROLLER

Electronic control
process data. Ref

3.1.14 VIRTUAL
A Virtual Terminal
to display inform
3.1.15 WORKIN
Group of NAMEs

address of the wo
The working-set

ISO 11783-7:2023.

3.1.16 WORKIN
The one and only
3.1.17 WORKIN

One of several CA

unit on the mobile implement control system that is responsible for the sending, receiv
br to 1SO 11783-6:2018.

TERMINAL

(VT) is an electronic control unit consisting of a graphical display and input controls prov

5 SET

for one or more CAs that collectively provide a controffunction or group of control fun
rking-set master is used to identify the working set\and, for others, to communicate wi
master is identified by a specific control funection within a specific electronic con
5 SET MASTER

working set member that is the coordinator of the communications of a working set.

5 SET MEMBER

s that collectively form the working set.

3.2 Abbreviatiofis

bntroller Application
stination Address

ecetronic Control Unit

ng, and logging of

ding the capability

htion to and retrieve data from an operator for a connected rimplement or working set. Refer to
ISO 11783-6:2018§.

ttions. The source
h the working set.
rol unit. Refer to

CA C
DA D
ECU E
GRAC G
PDU

SA

lobal Request for Address Claimed

Protocol Data Unit

Source Address
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4. OPERATING PRINCIPLES/OVERVIEW

This document defines data objects, SAE J1939 PGs and procedures for address acquisition and management, partial
networking, and network related errors.

4.1 Address Acquisition and Management

SAE J1939 NAME (NAME) is an 8-byte numeric value that describes a CA, such as its system function, system function
instance, and manufacturer. Each CA that communicates SAE J1939 messages is required to have a NAME describing its

system function, system function instance, manufacturer, and other properties. The NAME for a CA can be fully hardcoded
in its software or partially hardcoded and fully resolved at run time or through service configuration.

Every SAE J1939
J1939 messages

contain a destinatipn address (DA) that identifies the CA that is the intended recipient of the message. SAH
are acquired by CAs (system functions) at network run time.

The SAE J1939 afldress claim protocol and NAME are the SAE J1939 network management solutions f
an SAE J1939 address, configure the system functions for permissible originators and intended recipie
messages, and r
sends an Address Claimed message containing its NAME with the source address it intends to use
successfully claimed an address, it may begin transmitting other messages on'the network using that
special form of thg Address Claimed message, referred to as a Cannot Claim Address message, is sent
successfully claim an address after attempting to claim all its allowable addresses.

J1939 addresses

br a CA to acquire
nts for SAE J1939

olve the source addresses to use for SAE J1939 messages. Through-the address claim protocol, a CA

. Once a CA has
source address. A
py a CA if it fails to

Due to the dynamijc nature of addresses, a CA should be programmed-using a system function-based
source address-based model for its SAE J1939 communications.dn\a system function-based model, th
the system functigns (i.e., by NAME or subset of NAME) that are permissible originators for each mes
and coded with the system functions (i.e., by NAME or subset{of NAME) that are recipients for each me

odel instead of a
CA is coded with
ge it can receive
sage it transmits.

At run time, the CA can catalog the NAME and address relationships by monitoring the Address Claimed messages. When
receiving an SAE {1939 message, the CA can use the cataloged data to identify the system function that sent the message,
i.e., getthe NAME|associated with the SAE J1939 message source address. When needing to send an SAE J1939 message
to a particular system function, the CA can use the eataloged data to get the address claimed with thg matching system
function and used|that address as the destinationcaddress for the SAE J1939 message. Conversely, in pn address-based

model, a CA is cpded with its own address;-coded with the source addresses that are permissible o
message it can reg¢eive, and coded with the destination addresses that are recipients for each message it t
of the potentially dynamic nature of the addresses, the general CA should not be hardcoded with its ow
should not be hafdcoded with the souree addresses for the system functions that are permissible o
message it can receive, and should jnot be hardcoded with the destination addresses for the system
recipients for each) message it transmits because those addresses are not known at software design tim

Address.message is used to set or alter the address claimed by a CA. Commanded A
ervice tqol or an on-board CA to resolve situations where an address cannot be claim
5 tovasspecific configuration of addresses for system functions. The Commanded

The Commanded
can be sent by a 4§
addresses of CA

iginators for each
ansmits. Because
n source address,
iginators for each
functions that are

D

e.

ddress messages
ed or manage the
A\ddress message

contains the NAME‘ofithe intended CA recipient and the address that CA should claim using the address

claim protocol.

The NAME Management message is used to alter the value for some or all of the NAME properties for a CA. A common
use of NAME Management is to change the values for the NAME instance properties for a CA, i.e., function instance, ECU
instance or vehicle system instance, when there are multiple instances of the CA in a system and the CA cannot identify its
system instance, e.g., no harness strapping.

4.2 Wake-Up and Sleep

The Wake-Up and Sleep message provides an SAE J1939 standard message and configuration parameters to implement
the AUTOSAR network management service for wake-up, sleep, and partial networking.
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4.3 Working Sets

Working sets are an address management service where multiple CAs, each with a distinct NAME, are acting as distributed
processes for a single system function, as far as communication is concerned. Working set services support identifying the
source addresses of CAs that form the working set and identifying the source address of the working set master, i.e., the
CA that is the coordinator of the communications of a working set. Refer to ISO 11783-7:2022.

4.4  Network Error Management
Network error management are operational behaviors for detecting, resolving, and reporting related errors, such as a CA

cannot claim a source address, duplicate use of a source address, duplicate NAMEs, and ECU power disturbances on
claimed address.

5. TECHNICAL REQUIREMENTS

5.1 General

The Network Man
the assignment of]
of SAE J1939 add
regard to network
CAs to collectivel
Some of these net

ngement layer provides the definitions and procedures to uniquely identify. CAs on the
addresses, and manage network errors. Network management defines-the allocation
resses, a data object for identifying the system function performed-by)a’CA, and classi
management capabilities. Network management procedures definethe logical actions

work management procedures are required to be supportedby all CAs, while support 0

network, manage
and permitted use
fications of CAs in
aken by individual

manage the network such as claiming an address and asseciating an address to @ system function.

f other procedures

is optional. See Appendix B for a summary of requirements applicability.

5.2 Required Network Management Functionality

A CA that can communicate on an SAE J1939 network shall support the required behaviors and functigns of the network

management fungtionality.

1. A CA shall follow the address claim protocol (see 5.9)and network error management (see 5.13).

2. A CA shall support transmitting and receiving thie-Address Claimed message (see 5.9.2).

3. A CA shall regpond to a Request for Address Claimed (see 5.9.13).

4. A CA shall sugcessfully claim an address by following the address claim protocol prior to sending and receiving
SAE J1939 messages on the network using that address (see 5.9). An exception is the Wake-up mgssage (see
5.15.2).

5. Prior to claimipg an address; a CA shall not transmit any SAE J1939 messages except for those spdcified in 5.9.3.

6. If a CA cannof claimian address, a CA shall not transmit any SAE J1939 messages except for those|specified in
5.9.3.

7. A network interconnection device can forward SAE J1939 messages transmitted by other CAs before claiming its own
address. (For further requirements for network interconnection devices, refer to SAE J1939-31.)

8. A CA shall be capable of providing its unique 64-bit NAME. The rules for creating this NAME, associating it with an
address, and the ability or non-ability for the CA to change that address are presented in 5.5.

9. The inability to successfully claim an address according to the procedure shall be handled and reported to the network
as specified in 5.9.11.

10. A CA shall support the minimum set of network management requirements, including required responses to power

interruptions, are specified in 5.14.

11. A CA shall follow the address claim protocol after its NAME is modified, as specified in 5.5.6.
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5.3 Optional Network Management Functionality

A CA that can communicate on an SAE J1939 network may support some or all of the following network management

functions:
1.

2. NAME Manag

Commanded Address (see 5.10)

ement (see 5.11)

3. Working Set (see 5.12)

A CA shall follow the address claim protocol if it's changing its source address in response to a Commanded Address

message, as sped

A CA that comma
NAME is modified

Multiple ECUs angl/or CAs can work together as working sets to perform functions but shall follow the rul

5.4 Network M3

Network manager
exception of the u

The Request for
SAE J1939-22. A
address. See 5.9.

The Address Clair

message sent with the NULL source address is known as aCannot Claim Address message. See 5.9.4.

The set of networ]
network, claim an

address or chang¢ parts of a CA’'s NAME. Table~1summarizes the network management messages.

imied in 9.10.

as specified in 5.5.6.

nagement Messages

hent messages have the same characteristics and requirements ‘as other SAE J1939 1
se of the NULL address.

Address Claimed message is a standard Request/PG message as described in S
Request for Address Claimed message may be sent using the NULL address as the
13.

hed message may be sent using the NULL address as the message source address. Ar

Kk management messages may be-used to request addresses and NAMEs in use by
address for an ECU, announce the inability to claim an address, command another CA

nds NAME changes in a target CA shall assure the target CA follows the address_claiim protocol after its

es in 5.12.

nessages with the

AE J1939-21 and
message source

Address Claimed
D.

other CAs on the
to assume a new



https://saenorm.com/api/?name=592f1895775f24a26d07bbfc71f42064

SAE INTERNATIONAL J1939™-81 APR2025

Page 10 of 70

Table 1 - Network management messages

PG Data
Source  Destination Length
Message Name PGN Address Address (Bytes) PG Data
Request for Address Claimed 59904 SAM DA 3 60928
(refer to (PGN of Address
SAE J1939-21 Claimed PG)
and
SAE J1939-22)
Global Request for Address Claimed 59904 SAM 255 3 60928
(refer to (PGN of Address
SAEJ4939-24 Glaimed PG)
and
SAE J1939-22)
Address Claimed 60928 SA 255 8 NAME
Cannot Claim|Address 60928 254 255 8 NAME
Commanded Address 65240 SA N/A 92 NANE, new SA
NAME Management 37632 SA DA 8 NAME fields,
qualifiers and mode

() Source addrg
@ Sent using th

ss can be set to 254 (NULL address) if CA has not yet claimed an address.
Transport Protocol BAM when sent on SAE J1939-21 network (refer to SAE J4939-21).

5.5 SAE J1939NAME (NAME)

The SAE J1939
identifies the primary function performed by that CA on the network XNAME allows CAs to identify the fu

AME (NAME) identifies the primary system function<of & controller application (CA). The NAME for a CA

hctional role of the

ating the instance
Function Instance,
exist on the same
5 of networks shall

39 uses a 1-byte
tination CA, of the
vith its NAME and
PG, where NAME
A\'s NAME with its
claimed SA on the

aims for the same
iyl the particular CA,
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5.5.1 NAME (SPN 2848)

NAME is composed of ten fields. Figure 1 specifies the structure and fields of the NAME. Table 2 summarizes the position
of each field within the 8-byte numerical value. The definitions for each of the ten fields are provided in 5.5.1.1 through
5.5.1.10. The byte containing the Arbitrary Address Capable field is the most significant byte of the NAME value, and the
byte containing the least significant 8 bits of the Identity Number field is the least significant byte of the NAME value.

Data Length: 8 Bytes

Resolution: See individual field definitions (see 5.5.1.1 through 5.5.1.10)
Data Range: 0 to 18446744073709551615

Type: Measured

Suspect Parameter Number: 2848

Reference: 5.9 4and 510

The numeric valug of NAME is used for comparing NAMEs to determine higher priority for a claim to'the Jame address (see
5.9.6). Numeric NAME values are calculated from the structure shown in Figure 1. Figure 2 presents an example of the
NAME with field values. The numeric value for the NAME illustrated in Figure 2 is the integer value B20§801903A2990Eh.

When NAME is placed into the PG data of an SAE J1939 PG, the 8 bytes are arranged in [&ast significant|byte first ordering,
in accordance with the SAE J1939-71 rules for data byte order for multiple-byte numerical values.

—Arbitfary Address Capable — Function
—Industry Group — Function Instance
Vehicle System Instance — ECU Instance
— Vehicle System — Manufacturer Code
—Reserved — Identity [Number
9 i 64°bit NAME !

1 1

8 1|5 1 11 21 1
8|7|6|5|4|3|2|1 8|7|6|5|4 3|2|1 8|7|6|5|4|3|2|1 8|7|6 5|4|3|2|1 8|7|6|5|4|3|2|1 8|7|6|5|4|3|2|1

Byte 8 Byte 7 Byte 6 Byte 5 Byte 4 Byte 3 Byte 2 Byte 1

7 1
8 7|6|5 4|3|2|1 8|7|6|5|4|3|2

—

Figure 1 - Structure and fields of NAME

Table 2 - NAME fields information

Start Length Ability to be set to

Position (bit) Parameter Name SPN “Not Available” Reference
1-3.1 21 Identity Number 2837 No 5.5.1.10
3.6-4 " Manufacturer Code 2838 No 55.1.9
5.1 3 ECU Instance 2840 No 5.5.1.8
54 5 Function Instance 2839 No 5.5.1.7
6 8 Function 2841 Yes 5.5.1.6
71 1 Reserved N/A N/A 5.5.1.5
7.2 7 Vehicle System 2842 Yes 5.5.14
8.1 4 Vehicle System Instance 2843 No 5.5.1.3
8.5 3 Industry Group 2846 No 5.5.1.2
8.8 1 Arbitrary Address Capable 2844 No 5.5.1.1
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Field numerical value EXAMPLE (decimal)
Field numerical value EXAMPLE (binary)

Arbitrary Vehicle . X
§ Industry Vehicle . Function ECU Manufacturer .
NAME fields | Address System Reserved | Function Identity Number
Group System Instance | Instance Code
Capable Instance
# of bits 1 3 4 7 1 8 5 3 11 21
. Construction . Blade second | Xxxx Motors, unique number,
Field value EXAMPLE yes X third one | Crawler | reserved 4th one X
Equipment Control one Inc possibly the S/N
1 3 2 4 0 128 3 1 29 170254
1 011 0010 , { 0000100 0 , 410000000, ,00011 001, [00000011401 00010100110010001110 ,
combined into data bytes 64-bit NAME msb | 10110010 | 00001000 | 10000000 | 00011001 | 00000011 {10100010| 10011001 00001110 [Isb
hexadecimal values B2 08 80 19 03 A2 99 OE
data byte #| byte 8 byte 7 byte 6 byte 5 byte 4 byte 3 byte 2 byte 1

Note: NAME bytes are shown in the byte order representing the 64-bit NAME numeric value.
The NAME bytes, when placed into PG data, are in opposite order per SAE J1939-71 rules for data byte order for multiple byte numerical values.

Figure 2 - Example of NAME with field values

The values for th¢ five NAME fields, listed below, are populated with a value assignment fram the lis

SAE J1939 values

1. Industry Grou
2. Vehicle Syste
3. Reserved

4. Function

5. Manufacturer

The values for th

published in SAE J1939DA.

o

Code

e remaining five NAME fields, listed below, are either derived from characteristics o

vehicle architectuie or under direct control of the manufaeturer. Those fields are:

1. Arbitrary Address Capable

2. Vehicle System Instance

3. Function Instgnce

4. ECU Instance

5. Identity Number

5.5.1.1 Arbitrary Addfess Capable (SPN 2844)

This 1-bit field ind

s of standardized

f the network and

cates whether the CA can use an arbitrary source address to resolve an address clai

M conflict. This bit

is set to “1” when the CA can recursively select and claim any appropriate source address, including those in the range 128
to 247 inclusive, should it lose an address arbitration to another CA (see 5.7.1). This bit is set to “0” when the CA is single
address capable (see 5.7.2). A self-configurable CA (see 5.7.2.4) is considered to be not arbitrary address capable. See
5.9 of this document for details of the Address Claim Protocol.

0 = This CA is not

arbitrary address capable.

1 = CAis arbitrary address capabile, i.e., capable of selecting alternate source addresses, by itself, if needed during address

arbitration.
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Data Length:
Resolution:
Data Range:
Type:

Suspect Parameter Number:

Supporting Infor|

55.1.2

1 bit

2 states/1 bit, 0 offset
Oto1

Status

2844

mation: PGN 60928, 65240

Industry Group (SPN 2846)

The industry group is a 3-bit field used to identify the industry associated with the NAME Function, for example: On-Highway
Equipment, or Agricultural Equipment. The industry group value shall only be one of the industry group values assigned

and defined by SAE J1939. This list of defined industry group values is available on the

in SAE J1939DA.
value can affect th

The selection of the industry group value is dictated by either the function value selection or the\vehicle

as described belo

1. If the function

worksheet in §

a. Any defin
b. Ifusinga
industry g

If the function
Function [B1

i
specified for {

Data Length:
Resolution:
Data Range:
Type:

Suspect Param

Supporting Infofmation:

5.5.1.3 Vehicle
Vehicle system ing
function. The vehi
vehicle system. N
instance field shal

“Industry Group

e interpretation of the vehicle system field and the function field (see 5.5.2).

V.

value is selected from the All Industry Groups NAME Functions (“GlobalPNAME Functi
BAE J1939DA), then the industry group field shall be set to either:

pd industry group value from “Industry Groups (B1)” worksheetin SAE J1939DA.

Vehicle system description from “IG Specific NAME Function (B12)” worksheet in SAE |
roup value shall be set to one of the industry group values specified for that vehicle sy

value is selected from the Industry Group SpecificyNAME Functions (i.e., from “IG Sp¢g
” worksheet in SAE J1939DA), then the industry ‘group field shall be set to the industry
at function.

3 bits

1 Industry Group/bit, no offset
Oto7

Status

2846

PGN 60928;-65240

pter Number:

System Instance (SPN 2843)

tance is a 4-hitfield used to identify the occurrence of a particular vehicle system asso|
Cle system.instance is a zero-based number where a value of 0 (zero) represents the fi
pte that in\the case of a single instance of a vehicle system or the first instance of the v

s (B1)” worksheet
he industry group

system selection,

bns [B11]”

1939DA, then the

stem.

cific NAME
group value

ciated with the CA
st instance of that
ehicle system, the
order. Users shall

select the instanc

system. Individuallmanufacturers and integrators are advised that some agreement in the interpretation

be sét'to zero. Subsequent instances are assigned numbers in increasing numerical
number that properly identifies the vehicle system by location, sequence, or arrange

bn

ent in the overall
d use of vehicle

system instances may be necessary. For example, it can be important that the first instance refers to the forward most

vehicle system or

Data Length:
Resolution:
Data Range:
Type:

Suspect Parameter Number:
Supporting Information:

the leftmost vehicle system.

4 bits

1 Instance/bit, 1 offset
0to 15

Status

2843

PGN 60928, 65240
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5.5.1.4 Vehicle System (SPN 2842)

Vehicle system is a 7-bit field used to identify the vehicle system or system group associated with the CA function. The
meaning of each of the vehicle system values is unique within and depends upon the industry group. The vehicle system
value used in the NAME shall be one of the vehicle system values assigned and defined by SAE J1939. The list of defined
vehicle system values for each of the industry groups is available on the “IG Specific NAME Function (B12)” worksheet in
SAE J1939DA. The vehicle system provides a common name for a group of functions within a network. The interpretation
of the vehicle system value depends on the industry group value (see 5.5.2).

Examples of vehicle systems for currently defined industry groups are “Trailer” in the On-Highway industry group, and
“Planters/Seeders” in the Agricultural and Forestry Equipment industry group. Users shall select the vehicle system number
that corresponds to the intended system on the “IG Specific NAME Function (B12)” worksheet in SAE J1939DA.

The vehicle syster value 0 is defined as “Non-specific System” and applies to all industry groups. The“Noh-specific System”
value is appropriate to use if the interpretation of the CA function is not dependent upon the vehicle sylstem. The vehicle
system value 127|is defined as “Not Available” and applies to all industry groups. The “Not Available” value is appropriate
to use if the vehicle system is not known by the CA or the vehicle system is not defined in the'SAE J193p assignments.

The interpretation|of the vehicle system value is a matter of locating the combination of the vehicle sysiem value and the
industry group valfie on the “IG Specific NAME Function (B12)” worksheet in SAE J1939DA.

The selection of the vehicle system value shall be influenced by the function value'selection, as describg below:

1. If the function|value is selected from the All Industry NAME Functions {*Global NAME Functions [B1{]” worksheet in
SAE J1939DA), then the vehicle system field shall be set to either;

a. The “Nonispecific System” (value 0)
b. The “Not fvailable” (value 127)
c. A vehicle pystem description value from “IG Speg¢ific NAME Function (B12)” worksheet in SAE J1939DA.

2. If the function|value is selected from the Industry>Group Specific NAME Functions (“IG Specific NAME Function [B12]”
worksheet in $AE J1939DA), then the vehicle'system field shall be set to the vehicle system value specified for that

function.
Data Length: 7 bits
Resolution: 127 states/7 bits, 0 offset
Data Range: 0to126
Type: Status
Suspect Paramgter Numbery —2842
Supporting Infofmation: PGN 60928, 65240

5515 Reserde Field

Reserved for future definition by SAE. The reserved bit shall be set to zero.

NOTE: This is different from the SAE J1939 convention of setting unused or reserved bits to 1.


https://saenorm.com/api/?name=592f1895775f24a26d07bbfc71f42064

SAE INTERNATIONAL J1939™-81 APR2025 Page 15 of 70

5.5.1.6  Function (SPN 2841)

Function is an 8-bit field that identifies the function performed by the CA. A function is generally considered a basic functional
component that controls part or all of a vehicle or vehicle system, such as an engine, transmission, or brakes. The function
does not imply any specific capabilities.

The interpretation of the function value can depend on the industry group value and vehicle system value (see 5.5.2). The
function values are divided into functions that apply across all industry groups and functions that are specific to an industry
group and vehicle system. The function values of 0 to 127 are global functions that apply to all industries and the function
definition is independent of any other NAME fields. The function values of 128 to 254 are industry group specific functions,

and the function definition depends upon the industry group and the vehicle system values.

The function valug
function values is
group specific fun

If the CA uses a fU
[B12]” worksheet i

dll Of Oon values d gned anda ae AT 9
available on “Global NAME Functions (B11)” worksheet in SAE J1939DA. The list'q
ction values is available on the “IG Specific NAME Function (B12)” worksheet in, SAE J

h the SAE J1939DA), then the CA shall use the appropriate combination.ofindustry grod

and function withif the NAME.

The function valug 255 is defined as “Not Available” and applies to all combinatiohs of industry group a

values. The “Not 4
function is not def

Data Length:
Resolution:
Data Range:
Type:

Suspect Param

Supporting Infofmation:

5.5.1.7 Functio
The function insta
is associated with
represents the firs
of the function, th
number that prope

Individual manufa
can be necessary
important that eng
connected to trang

\vailable” value is appropriate to use if the function is not known'by the CA (such as a
ned in the SAE J1939 assignments.

8 bits

254 states/8 bits, 0 offset
0 to 254

Status

2841

PGN 60928, 65240

bter Number:

n Instance (SPN 2839)

hce is a 5-bit field that identifies:the particular occurrence of a function on the same v
the CA. The function instance'is a zero-based number where a vehicle system instanc
instance of that vehicle system. Note that in the case of single instance of the function ¢
b instance field shall be.set to zero indicating the first instance. Users shall select the
rly identifies the function by location, sequence, or arrangement in the overall system.

cturers and integrators are advised that some agreement in the interpretation and use of

As an exafple, consider an implementation consisting of two engines and two transr
ine instance 0 is physically connected to transmission instance 0 and that engine insta
mission.instance 1.

t of defined global
f defined industry
1939DA.

nction that is defined within the industry group specific function value range ({IG Specific NAME Function

p, vehicle system,

nd vehicle system
blank ECU) or the

chicle system that
e value of 0 (zero)
r the first instance
function instance

function instances
hissions. It can be
hce 1 is physically

Data Length: 5 bits

Resolution: 1 Instance/bit, 1 offset
Data Range: 0 to 31

Type: Status

Suspect Parameter Number: 2839

Supporting Information:

PGN 60928, 65240
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5.5.1.8 ECU Instance (SPN 2840)

The ECU instance is a 3-bit field that indicates which one of a group of electronic control modules associated with a given
function is being referenced. For example, in the case where a single engine is managed by two separate control units,
each of which is attached to the same SAE J1939 network, the ECU instance field shall be set to 0 for the first ECU and 1
for the second ECU. The ECU instance is a zero-based number where an ECU instance value of O (zero) represents the
first instance of an ECU with that function on a vehicle system. Note that in the case of a single or first ECU for a particular
CA, the instance field shall be set to zero indicating the first instance. Users shall select the ECU instance number that
properly identifies the ECU by location, sequence, or arrangement in the overall system.

Data Length: 3 bits

Resolution: 1 Instance/bit, 1 offset
Data Range: 0to7

Type: Status

Suspect Paramgter Number: 2840

Supporting Infofmation: PGN 60928, 65240

5.5.1.9 Manufagturer Code (SPN 2838)

The manufacturer|code is an 11-bit field that indicates the company associated with gr-fesponsible for the¢ production of the
CA or electronic dontrol module for which this NAME is being referenced. The manufacturer code valug shall only be one
of the manufacturer code values assigned in SAE J1939DA. The list of defined-manufacturer code valyes is available on
the “Manufacturer|IDs (B10)” worksheet in SAE J1939DA. The manufacturer code field is not dependenfon any other field
in the NAME. Uséers shall select the manufacturer code that corresponds to their company name (or pogsibly the OEM for
which the ECU is |ntended).

The manufacturer| code typically shall identify the company that is.responsible for the final product, i.e.,[the company that
someone would cpntact if they were having problems with the product in the field. This is usually the company that owns
the application software running in the ECU. However, the manufacturer code value can reflect the company that owns the
physical ECU desjgn, it can reflect the company for which the specific ECU is branded, or it can reflect|the company that
actually manufactyired/assembled the ECU.

Data Length: 11 bits

Resolution: 1 Manufacturer Code/bit, 0 offset
Data Range: 0 to 2047

Type: Status

Suspect Paramégter Number: 2838

Supporting Infofmation: PGN60928, 65240

5.5.1.10 Identity[Number (SPN.2837)

The identity numbeer is a 24%bit field in the NAME assigned by the ECU manufacturer. The identity number is necessary in
circumstances whgre it is possible that the NAME would not otherwise be unique among multiple instancegs of the ECU (i.e.,
could be identical). This-field shall be unique and non-varying with removal of power. The manufacturer shall provide this
uniqueness among‘products. It is the manufacturer’s choice to encode any other information into the identity number, for
example, time/date of manufacture, serial number of the module, the vehicle the module is placed into, etc. Interpretation
of the identity number is generally not relevant to the network management operations.

Data Length: 21 bits

Resolution: 1 number/bit, 0 offset
Data Range: 0 to 2097151

Type: Status

Suspect Parameter Number: 2837
Supporting Information: PGN 60928, 65240
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5.5.2 Dependencies in the NAME Fields

Figure 3 shows the dependencies of the upper 128 functions on vehicle system and industry group. In addition, the
dependency of identity number on manufacturer code is shown. The reserved field is independent of other fields. Functions
0 through 127 are independent of industry group or vehicle system. Functions 128 to 254 are dependent on both vehicle
system and industry group.
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Figure3-"Dependencies in the NAME fields
5.5.3 NAME Aspociation to CA and ECVY
NAME is an attribpite of a CA executing within an ECU. Each ECU on the network shall contain at least pne CA, and each
CA that can transinit SAE J1939:messages on the network shall have its own NAME. NAME is associatg¢d to each CA and
not with the physgical ECU~J0"some cases, the ECU software performs only one primary control function, such as

transmission control, so thereis only one NAME for the only CA in the ECU; in this case, the NAME is sometimes informally
stated as being the NANME of the ECU. In other instances, ECU software performs multiple controller applications, such as
engine control and engine retarder control, where each CA needs to have its NAME and identity on the SAE J1939 network;
in this case there gre.multiple NAMEs associated with the ECU.

The NAME reported from an ECU software can change when different CA software is loaded onto the ECU or the CA
software configuration is changed. It is common for a blank ECU, i.e., an ECU running only basic operating system
application, to have a NAME so the operating system CA can claim a network address and application software can be
installed at the factory or in the field. The NAME used by a blank ECU, i.e., the basic operating system CA, can be different
than the NAME used when the application software is loaded and executing on that same ECU.
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554 NAME Usage

NAME, or a subset of NAME, can be used to hardcode the system function identity of permissible originators for each

message a CA receives, and the intended recipients of each message a CA transmits. Using NAME

in this manner is

necessary due to the dynamic nature of source addresses. When a CA is programmed in this manner, at run time, the CA
can monitor the address claim protocol to determine the source address claimed with a corresponding NAME. When a CA
is programmed in this manner, usually only a subset of the NAME is hardcoded according to the specificity needed by the

application. A combination of function, function instance, vehicle system, vehicle system instance, E

industry group field values can be specified to identify the system function of an originator or recipient. |

CU instance, and
f the CA needs to

limit certain communications to an originator or recipient by a specific manufacturer, the value for the manufacturer code
field can be specified. In general, the values for arbitrary address capable, identity number, and reserved fields of NAME

will generally not be specified as these fields are primarily intended for address arbitration and NAME un

iqueness.

For example, conkider an engine CA that needs to send SAE J1939 messages to the transmission’Q
actuator CA. Thelengine CA can be hardcoded to identify the transmission CA, and its source.addres
claimed with a NAME that has a function value of 3; industry group and vehicle system do not needto be
this NAME functipn value is global and not depended on industry group and vehicle system. The €
hardcoded to identify the fuel actuator CA, and its source address, as the address claimed Wwith-a NAME
value of 146, an industry group value of 0, and a vehicle system value of 0; the combination of function, in

A and to the fuel
s, as the address
specified because
ngine CA can be
hat has a function
dustry group, and

vehicle system ar

55,5 NAME Pr
The NAME for a

values for some N
to support SAE J1
NAME fields, suc
network, vehicle 3
allows for the proy
in the field, or mu
is recommended,
inappropriate to a

There are two op

needed because the function assigned is dependent industry group’and vehicle systgm.
bgrammability

CA is commonly configured or established during software design. Depending on th¢ CA function, the

IAME fields can be configured at installation or run timé. Controller application designs
939 communications to alter some of the NAME fields during factory installation or fie
h as the instance fields, can identify CA characteristics that can depend on the chg
rchitecture, or the ECU’s installation location., Supporting field programmability of cg

tiple instances of an CA function (and ECU) exist on a vehicle. Field programmability
but some NAME fields, such as functiagn, can be tightly coupled to the CA software fu
low being changed.

ions for field programming NAME fields. A controller application with programmable

support either or I
installation, such

oth of these options. These Qptions do not prevent use of other solutions for configuri
s harness pin codes.

One option is the NAME Management Message PG (see 5.11) for programming NAME fields. The NAME
provides services for staging the NAME field changes and later adopting the updated NAME. These serv
useful when the NAME for multiple CAs need to be altered and then adopted (implemented) at the
controlled sequente.

Another option is o usethe Memory Access Protocol with Directed Spatial Addressing (refer to SAE J19
new NAME field alues.*The pointer extension shall be set to 0 indicating SPN space and the pointer S

SPN (SPN 2848) pr-the SPN for the NAME field to be programmed.

are recommended
d servicing. Some
racteristics of the
rtain NAME fields

er configuration of the system function of the'\ECU (and its CAs), such as when a spare ECU is installed

of all NAME fields
nction and can be

NAME fields can
ng NAME fields at

Management PG
ces are especially
same time or in a

39-73) to write the
hall be the NAME

55.6 NAME Ch

anges at Run Time

If a CA’s NAME is changed during run time through any of the methods mentioned in this document, the CA shall follow the
address claim protocol to claim either the same source address or a different address. This allows other CAs to update their
cataloged address to NAME associations with the new system function.

If the changed parts of a CA’s NAME do not trigger the CA to perform an address claim with its revised NAME, the tool or
CA responsible for making the change shall issue a Request for Address Claimed to assure the CA sends an Address

Claimed message

with its revised NAME.
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5.6 SAE J1939 Address

An SAE J1939 address is a one-byte value used with SAE J1939 messages to identify the originating CA and the intended
recipient CA (for destination specific messages). The SAE J1939 address used by a CA is often known as the “Source”
Address (SA) of the CA.

The address claim protocol (see 5.9) is used by a CA to announce, arbitrate, and claim an SAE J1939 address on the
network. After a CA successfully claims an SAE J1939 address, the CA uses that address as the source address for each
SAE J1939 message it transmits, and uses that address when determining if a destination specific SAE J1939 message is
addressed to the CA.

A controller appllcat|on (CA) shall have successfully clalmed an SAE J1939 source address before the CA transmits an

SAE J1939 messfig

have a unique SA
SAE J1939 netwo

The address clain} protocol is used by a CA to announce, arbitrate, and claim an SAE J1939 address of

address claim prg
Address Claimed

on the network. T
CA with a specifiq

intended to transnpit on a particular network are unique.

To facilitate the g
addresses assign
multiple devices a

5.6.1

SAE J1939 sourc
arbitrary addressg
can only be claim
from 128 to 247 a
are special SAE J
5.6.1.1 Global

The list of global
Addresses (B2)" W

A global source a
instance, when s

addresses, SAE J19397only assigns these addresses to system functions that are considered com
industries (such a$ engine, transmission, service tool, or display) and usually only for the first instance o

5.6.1.2 Dynami

Source Adldress Ranges

E J1939 source address; the same source address cannot be used by two or more
Fk.

tocol also allows a CA to identify the source address and function of othef CAs on
essage, which contain both a source address and a NAME, associates @ NAME with a
e association of an address with a unigue NAME (see 5.5) enables-a CA to associate
function. Manufacturers of ECUs and integrators of networks §hall ensure that the

rocess of configuring the addresses to be claimed by..CAs, commonly used devic
pd by SAE J1939 (see 5.6.2). Configuring a CA to use.a preferred address can minimiz
ftempting to claim the same address.

b addresses are divided into two classes:\Global preferred addresses (or fixed functig
s (or dynamic function addresses). Global preferred addresses range from 0 to 127 a
bd by a CA performing the function assigned to that address by SAE J1939. Arbitrary
hd can be claimed by any CA performing any function. Source addresses 254 (NULL
1939 addresses with restricted-usage.

bource Addresses (0 to 127-and 248 to 253)

source address aSsjgnments, also known as global preferred addresses, is on th
orksheet in SAE\J1939DA.

dress shall'only be claimed and used by a CA that performs the described system fur
cified, that'is assigned to that address by SAE J1939. Since there is a small finite set

ork is required to
CAs on the same

the network. The
the network. The
particular address
an address with a
NAMEs of all CAs

bs have preferred
e the frequency of

n addresses) and
nd 248 to 253 and
addresses range
and 255 (Global)

e “Global Source

ction and function
bf global preferred
mon across most
such a function.

¢ Addresses (128 to 247)

Dynamic addresses can be claimed and used by any CA performing any system function. The supplier of a CA may use
any strategy for selecting the initial address to claim within the range of 128 to 247.

5.6.1.3

Global Address (255)

The SAE J1939 address 255 is the global address, also known as the global destination address. The global address
indicates the SAE J1939 message is directed to all CAs on the network. The global address shall only be used as the
destination address in an SAE J1939 message.
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5.6.1.4 NULL Address (254)

The SAE J1939 address 254 is the NULL address. The NULL address shall only be used as the source (transmitter) address
within an SAE J1939 message. There are only two permitted uses of the NULL address. The NULL address can be used
with an Address Claimed PG when a CA is reporting it is unable to claim an SAE J1939 Address. The NULL address also
can be used with a global Request for the Address Claimed when the Request PG is transmitted by a CA before it has
claimed a source address.

5.6.2 Preferred Address

A preferred address is an SAE J1939 source address recommended to be the initial source address claimed by a CA that
performs a particular system functron The obJectrve of preferred address assrgnments is to minimize address arbitration
during address cl4irr ' ' ] nd industry group
specific preferred

5.6.2.1 Global P

referred Addresses

rce address in the
the address shall
and shall declare

Global preferred dddresses specify the system function required to be performed by a CA to.claim a sou
global source addfess range, i.e., 0 to 127 and 248 to 253 (see 5.6.1.1). The CA that successfully claims
have the system function and function instance identified by the address’s system function assignment
the matching function in its NAME.

5.6.2.2  Industry Group Specific Preferred Addresses

Industry group spécific preferred addresses specify the system function,recommended to be performed

claim a source address in the dynamic address range, i.e., 128 to 247 (see 5.6.1.2). An industry group
address assignmgnt is not a fixed or absolute assignment of a system function to that address. Since

specific preferred pddress assignments are in the dynamic address'range, the CA that successfully claim
have a system furlction that is different from the recommended. system function assignment.

Historically, SAE J1939 had made industry group specific'preferred address assignments in the dynam
The industry group specific preferred addresses are intended as a means to minimize address arbitration

by a CA to initially
specific preferred
he industry group
s the address can

ic address range.
on the SAE J1939

bwever, it became
roups. In addition,
ments, often hard
historical industry
Bource Addresses

network by suggesting an initial (first) SAE J1939 address to claim for certain functions and instances. H
obvious it was not sustainable to uniquely issue-preferred address assignments within most industry g
too many comporjents and systems had ingortectly treated these as fixed or absolute address assign
coding these addresses as the required address for certain system functions on the network. The lists of
group specific prdferred address assignments are on the “IG1 Source Addresses (B3)” through “IG5 §
(B7)” worksheets [n SAE J1939DA.

5.6.3 Unique Adldresses
A source address| shall nof\be used by more than one CA on an SAE J1939 network or SAE J1939 hetwork segment.
Source addresseq shall’be unique on an SAE J1939 network or SAE J1939 network segment. The sanje source address
may be used on (différent SAE J1939 network segments on the same system or vehicle if those SAE J1939 network
segments are sepgarated by a router or gateway. A particular source address can be associated with af different CA after

each power up of the vehicle and can also vary from vehicle to vehicle.

5.6.4 Using an Address Not Claimed by a CA

A CA shall not send an SAE J1939 message with a source address that the CA has not claimed. A CA shall only send
SAE J1939 messages using the source address that the CA has claimed. An exception is the NULL address, which a CA
may use as the source address for the Address Claimed message and for a Global Request for Address Claimed prior to
successfully claiming an address (see 5.6.1.4).

In some service modes, it can be necessary for a service tool or software programming tool to send SAE J1939 messages
on behalf of a CA that is being serviced. For example, during ECU software reprogramming, an ECU can temporarily disable
communication services. During such situations, a software programming tool can send Address Claimed messages using
the CA’s address to defend the CA’s address while its communication services are disabled. This can be necessary so that
the software programming can continue with the same CA address.
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5.6.5 Address Imposters

An address imposter is a CA that sends SAE J1939 messages during normal system operation using a source address that
was claimed by another CA on the same network. Devices acting as imposters can result in unexpected or damaging vehicle
operation. Once a CA has successfully claimed and is using a given source address in normal operation, it is unacceptable
for another CA on the same network segment to broadcast commands or data from that same given source address.
Designers of a CA can take precautions to detect such imposters and take actions appropriate to the system under control.

For example, a CA that claimed an address can monitor the SAE J1939 network for messages sent using its own address
but not sent by the CA. Appropriate actions can include setting a fault code as described in 5.13, or entering a default mode,
etc.

5.7  Address Arpitration Capabiiity
f it loses address
y address capable
arbitrary address

Address arbitrati
arbitration. For th
and single addre
capabile field of it

capability describes the capability of a CA to select an alternate source address
purposes of the address claim protocol, there are two capability configurations™arbitran
capable. The address arbitration capability for a CA is indicated by the value in the
NAME.
5.7.1 Arbitrary Address Capable CA
An arbitrary addregs capable CA is a CA that is able to select and claim a source-address from the dynan
i.e., 128 to 247, and any applicable global preferred source address. If there isyan applicable global sour
CA function, this fype of CA shall attempt to claim that address first before’ attempting to claim address
address range.

nic address range,
ce address for the
es in the dynamic

arbitration for an

An arbitrary addr
address. An arbitn
until it has tried ar

The Arbitrary Add
This Arbitrary Add
a non-Arbitrary Ad

Arbitrary address

ss capable CA shall select and claim a differentysource address if it loses addresg
ary address capable CA shall do this repeatedly, if necessary, until it successfully cla
d failed to claim every one of those source.addresses.

ress Capable field in the NAME (see 5(511.1) shall be “1” (arbitrary address capable) fi
ress Capable field value ensures thatan Arbitrary Address Capable CA will lose addres
dress Capable CA is attempting to-claim the same source address.

capability is encouraged for-allnew CAs and devices. While arbitrary address capabilit

jms an address or

pr this type of CA.
s arbitration when

is recommended

for any CA, there are some types of CAs where this capability should be supported:

1. A CA where multiple instances can)exist in a single vehicle or system, such as an engines, sensors,|actuators,

joysticks, winqow or door controllers, or network interconnect units.

2. A CA where it]is can be nermal for the CA to be moved from one vehicle or system to another, such fas implements,
data loggers, pr calibration ECUs.

3. A CA where itp fuRietion is not assigned to a global source address (see 5.6.1.1).

5.7.2 Single Address Capable CA

A single address capable CA is a CA that has only one source address that it will attempt to claim. This type of CA cannot
select another source address if it loses address arbitration for an address.

The Arbitrary Address Capable field in the NAME (see 5.5.1.1) shall be 0 (zero) for this type of CA. This value ensures that
a non-arbitrary address capable CA will win address arbitration when an arbitrary address capable CA is attempting to claim
the same source address.

New CAs are recommended to be designed as arbitrary address capable. Single address capability has typically been used
by a CA where the CA function has a global source address assignment (see 5.6.1.1). Use of single address capability for
new CAs is discouraged due to the limited number of global source addresses.
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There are four sub-classifications of single address capable CAs based upon the method for configuring the source address
that the CA will claim. A single address capable CA is not limited to only one of these classifications. For example, a single
address capable CA could be both a service configurable address CA and a command configurable address CA.

5.7.2.1 Non-Configurable Address CA

A non-configurable address CA is a single address capable CA that has one fixed source address value hardcoded in its
software by its manufacturer. The source address value is not alterable by any means, including service procedures, other

than replacing the

5.7.2.2 Service

software executing in the ECU with a CA that can claim a different source address.

Configurable Address CA

A service configu
field as part of a
message while in
service tool.

57.23 Comma3g
A command config
vehicle power up
address value to
Command configy
address and its sq
5.7.24 Self-Co

A self-configurabl
predefined, limiteg

Able address CA Is a single address capable CA Whose source address 1o claim can
service procedure. The source address value to claim can be altered using the (Con
a “service” mode of operation. The service procedure is likely performed by a service

nd Configurable Address CA

urable address CA is a single address capable CA whose source address to claim can

claim can be altered using the Commanded Address message sent from another (
rable address CA software should include functionality torecognize and authenticat
urce.

hfigurable Address CA

e address CA is a single address capable €A that can select one source addres
set of source addresses, where each source address is associated to a specific confi

in a vehicle system. Like a non-configurable address CA, the set of source address values is not altera

including service
source address. T
vehicle system ins

An example of this
limited set of sour
determines itis Tr
and it cannot sele]
position, the CA s
that is appropriate
finally selects and
connector plug to
the CA determine

brocedures, other than replacing the software executing in the ECU with a CA that ca
he CA should alter its NAME to coordinate with its specific configuration, such as its
tance, or ECU instance.

type of CA is a trailer bridge.that could be in any position. In this example, the CAis p
e addresses where each source address is specific to each possible position. When th
hiler 2 in a vehicle, the.CA selects and claims the only source address designated for the
ct and claim any other source address while in this position. If that trailer is later moy
tlects and claims'the only source address designated for the Trailer 1 position. There is
for use at each\position; the CA first learns its position, updates its NAME for its positig
claims the appropriate address. Another example of this type of CA is a CA that uses
determine.whether it is controlling a function on the left or right side of the vehicle. Th
5 its position or system configuration is application specific.

5.7.3

Reprogrammable Preferred (Initial) Address

e changed in the
manded Address
technician using a

be changed during

without the use of a service tool or without being in a special ‘service mode of opefation. The source

A on the vehicle.
b the commanded

5 to claim from a
guration of the CA
ble by any means,
h claim a different
function instance,

rogrammed with a
e trailer bridge CA
Trailer 2 position,
ed to the Trailer 1
only one address
n information, and
nformation from a
& means by which

A CA’s initial address, the address the CA attempts to claim on first power-up, should be set by the manufacturer to match
a preferred address wherever possible (see 5.6.2). A CA’s initial address is strongly recommended to be reprogrammable
to permit an OEM to properly configure a vehicle. Although not always necessary for standard CAs (see 5.8.1), it provides
flexibility for applications where multiple instances of a given CA (i.e., when there are two engines, etc.) can exist. This
programmability feature is especially important for temporarily connected or aftermarket ECUs.

5.8 Types of CAs

For the purposes of network management, there are three types of CAs. Each type of CA has different behaviors and,

therefore, different network management requirements. These differences are described in the following sections and the
requirements are summarized in Table B1 in Appendix B.
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5.8.1 Standard

CA

A standard CA is a CA whose primary function is not that of network interconnection or of programming, diagnosing, or
otherwise functioning as tools or network interconnection CAs. Standard CAs include those used for engines, transmissions,
brakes, virtual terminals, instrument clusters, and vehicle navigation. Data loggers and recorders are also examples of
standard CAs, but if these CAs assume diagnostic tool functions, then they shall meet requirements of diagnostic tool CAs
(see 5.8.2). A standard CA does not have the ability to modify the source addresses of any other CAs except as a result of
address arbitration as part of the address claim protocol.

A Standard CA ca

n support any type of address arbitration capability (see 5.7).

Network management capabilities for a standard CA:

Address Claim Protocol.
Address Claim Protocol and claim a source address before using the source @ddress.

either an Address Claimed message or a Cannot Claim message upon-receipt of any

Address Claimed message.

1. Shall support
2. Shall perform
3. Shall transmit
4. Shall retain itg

address or fin
5. Shall use the

message afte
5.8.2 Diagnosti

A diagnostic or de
the purpose of ang
Although these to
a particular vehicl
the capabilities of
no other external
braking on a vehig

A diagnostic/deve
manufacturer. It ¢
into specific manu

ling any available address.

power up.
t/Development Tool CA

velopment tool CA is a CA which is connected to a particular SAE J1939 network or ng
lyzing, debugging, developing, or monitaring any CA on the network or the operation of
bls are not expected to be permanently'attached to a subnetwork, such a tool can be a
p or system. In either case, the capabilities of a diagnostic/development tool CA are m
a standard CA. This type of CA is\primarily designed to interact with other CAs on the
functionality (a diagnostic toal,;for example, is not expected to provide torque, plant
le).

lopment tool CA can\be a general-purpose tool intended to interact with ECUs
AN be a proprietary(tool intended to interact with a specific manufacturer’'s CAs and B
facturer’s ECUs. Qplit can be intended to work primarily on the network itself, providing

services for systeln integrators and OEM vehicle manufacturers.

Network managern

nent capabilities for a diagnostic/development tool CA:

bl the-hetwork management capabilities of a standard CA, except for claiming last soy

Request for

NAME and last claimed source address across power cycles unléss it is capable of s¢lecting an

ast source address it claimed on its previous power cycle’'when it transmits its first Adgress Claimed

twork segment for
the network itself.
permanent part of
bre extensive than
network and have
beans, or control

provided by any
CUs or integrated
etwork integration

rce address on

Should support Commanded Address and NAME Management messages when needed by the system.

Should send a Request for Address Claimed before attempting to claim an address to identify addresses claimed by

other tools in the system. This behavior facilitates multiple tools in a system without unnecessarily changing
addresses due to address arbitration.

1. Shall support
power up.

2.

3.

4.

5.

Should be able to have its address configured to avoid conflicts with other tools.

Should understand and support working sets if used in the system.
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5.8.3 Network Interconnection CA

A network interconnection CA is a CA whose primary function is interconnecting networks or network segments. The four
standard types of network interconnection devices are repeaters, bridges, routers, and gateways. In one manner or another,
a network interconnection CA transfers frames, messages, and data from one network segment to another. These are
sometimes known as Network Interface Units (NIUs). The network segments connected by a network interconnection CA
can have the same data link layer protocol and address space; they can have the same data link layer protocol but different
address spaces; or they can have different data link layer protocols. When network segments have the same address space,
only one CA can use a source address among all the CAs connected to those network segments. When network segments
have separate address spaces, the same address can be used by a different CAs on each network segment.

This document only applies to network interconnection CA connections to SAE J1939 network segments.

Network management capabilities for a network interconnection CA:

bll the network management capabilities of a standard CA, except for claimingast soyrce address on

1. Shall support
power up.

2. Should send 4
other network
system withou

3. Should suppo
segments andg

4. Should be abl

5. Can forward S
address.

6. Shall claim an

or gateway cag
5.9 Address Clz

The address claini

Request for Address Claimed before attempting to claim an address to-identify addre
interconnect CAs in the system. This behavior facilitates multiple petwork interconnec
t unnecessarily changing of addresses due to address arbitration!

rt Commanded Address and NAME Management messagesy This allows systems with
potentially multiple network interconnection CAs to be configured.

e to have its address configured to avoid conflicts with other network interconnection C

AE J1939 messages between networks before,the network interconnection CA has cl

address for CAs connected on another’network, as required by the CA. Networks sep

im Protocol

protocol establishes a unique source address for each CA on an SAE J1939 network

is used by a CA t
when the same a

b claim an SAE J1939'address, maintain claim to a source address, and arbitrate for
dress is claimed by multiple CAs. The address claim protocol is a set of CA behavio

n have different address spaces (router or gateway network interconnection CAs only).

5ses claimed by
ion CAsin a

multiple network

As.

pimed an

arated by a router

during run time. It

a source address
rs associated with

transmitted and rgceived Address €laimed PG messages. A CA shall be able to transmit the Address Glaimed PG and to

receive the Addregs Claimed PG.

As part of the protpcol, a CA-transmits the Address Claimed PG to announce its claim to an SAE J1939 source address. A
CA successfully cJaims¢a source address when there is no other Address Claimed PG for the same address (contending
Address Claim) wijithinyaspecific time period after sending the Address Claimed PG. If a CA has succgssfully claimed a
source address, the CA retains claim to the source address until there is a contending Address Claim with higher priority to
the address. The initial Address Claim PG transmitted by a CA may be transmitted unsolicited. All other Address Claimed
messages shall transmitted either in response to a Request for Address Claimed, or in response to a contending address
claim. If a CA is unable to claim any address due to contending Address Claim messages, then the CA transmits a special
form of the Address Claimed message, called the Cannot Claim Address message, to announce the CA cannot claim an
SAE J1939 source address.

As part of the protocol, a CA receives Address Claimed messages to monitor for a contending address claim. When a CA
receives a contending address claim, the CA shall evaluate the NAME to determine the priority of the claim. A CA shall
send an Address Claimed message in response to a contending Address Claim. If the CA has a higher priority NAME, the
CA shall send an Address Claimed PG for that address — this reasserts the CA’s claim to the address and will be received
as a contending address claim by the other CA. If a CA has a higher priority claim but doesn’'t send an Address Claimed
message for that address, then the CA is relinquishing its claim to that address. If the CA has a lower priority claim, the CA
shall send either an Address Claimed message for a different address or a Cannot Claim Address message.
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A CA shall follow the protocol, even if the CA can only send the Request message. A CA shall follow the protocol, regardless
of whether the CA is attempting to claim a global preferred address or a dynamic address. A CA shall successfully claim an
address before it transmits messages on an SAE J1939 network. A CA can transmit messages once it successfully claims
an address. Prior to successfully claiming an address, a CA can send a Global Request for Address Claimed (GRAC) using
the NULL source address to identify addresses claimed by other CAs.

A CA also receives Address Claimed messages to determine the address for specific system functions. The NAME (and
system function) associated with an address is the NAME from the last (most recent) Address Claimed message for that
address. A CA can send a GRAC message to solicit the Address Claimed PG from all CAs so the CA can discover each

connected system

5.9.1

function and its address.

Address Claim Requirement

A CA shall succeq
CA shall claim an

(such as in response to the NAME Management PG, or when the CA is required to change itsaddress

Commanded Add

If a CA is unable t

SAE J1939 messgges to those messages permitted for a CA without a claimed address (see 5.9.3).

5.9.2 Address (
Address claim pro

1. ACAshall se

NAME in the |

A CA can sen

send the Addr’f

Address Clai

A CA shall be
the address c

A CA shall ma
is an Address

A CA shall us

Address Claimed message4o\send in response: If a CA wins address Arbitration over a contending

then the CA s
address arbitr|

address after completing its own Power On Self Test (POST), and whenever the)CAl
ess PG).

b claim an address or the CA hasn’t attempted to claim an address, thenthe CA shall |

laim Operation
tocol consists of the following CA behaviors:

nd an Address Claimed PG for the address it is claiming. The Address Claimed PG is s
PG data and with the address being claimed as the 'source address. See 5.9.4.

 its first Address Claimed message unsolicited. After the first Address Claimed messa
ss Claimed message in response to a centending address claimed and in response f
ed.

able to receive the Address Claimed message, including messages with a source add
aimed by the CA. See 5.9.5.

nitor received Address Claimed messages for a contending address claim. A contend
Claimed message with'a source address that matches the address the CA has claime

e the NAME to determine priority (see 5.9.5) versus the contending address claim and

hall send anAddress Claimed message for its address to maintain its claim to the add

A CA succes

different addrlss ora'‘€annot Claim Address message (see 5.9.4.2).

sfully claim an address before it may transmit and receive SAE J1939 messages using that address. A

s NAME changes
n response to the

mit its transmitted

sent with the CA's

ge, a CA shall
b a Request for

ress that matches

ng address claim
d. See 5.9.3.

to compose the
\ddress Claim,
ess. If a CA loses

htion to a'contending address claim, then the CA shall send either an Address Claimed message for a

ully claims an address as specified in 5.9.9. Upon successfully claim of an address, tH

e CA can

transmit and receive SAE J1939 messages using that address.

Once a CA has successfully claimed an address, the CA can continue to transmit and receive SAE J1939 messages

using that address until it loses the address to a contending address claim, or the CA claims a different source

address such

and transport

as in response to a Commanded Address message.

protocol session using that address (see 5.9.5).

If a CA loses an address a contending address claim, then the CA shall terminate all queued SAE J1939 messages
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5.9.3 Permitted Messages without a Claimed Source Address

A CA can only send requests for Address Claimed messages (see 5.9.13) and Cannot Claim Address messages (see
5.9.4.2) when the CA does not have a claimed source address: before the CA sends its first Address Claimed message and
when the CA is unable to claim an address. In these cases, the CA shall use the NULL address as the source address for
these messages.

5.9.4 Address Claimed PG (PGN 60928)
The Address Claimed message is a network management message used by a CA to claim an SAE J1939 address or to

announce that the CA is unable to claim an address. The source address of the Address Claimed message is the source
address being claimed. The data content of the Address Claimed message is the NAME of the CA that transmitted the

message. When {
Claimed message

The Address Clai
the Address Clai
The Address Clai
specific Request
message respons

A CA shall send the Address Claimed message:

1. Toclaimitsin

2. When it receiy

has not yet atfempted to claim an address.

3. When it receiv
the same sou

There is the poss

for the same source address but with different NAMEs. CAN bus errors occur because the NAMEs in

different (the CAN
bus errors until go
in5.9.14. This is g

Configuration of n
claims that travers

a CA has successfully claimed an address.

Transmission R
Data Length:
Data Page
PDU Format:

€ AJdress Claimed message SOUTCe address 15 the NUTC address (2547, that nsta
is called a Cannot Claim Address message (see 5.9.4.2).

ed message shall always be sent to the global address (255). This is necesSary so &
med message shall be sent to the global address (255) even when sent in respons

e behavior specified in SAE J1939-21 and SAE J1939-22.

tial address. This can be sent unsolicited or in responseto a Request for Address Cla

es a Request for Address Claimed. A CA shall notrrespond to a Request for Address

bility of CAN bus errors occurring when multiple CAs simultaneously send Address G

arbitration field is the same for-all of the CAN data frames). To minimize the probability
ng bus off, a CA shall use atransmit delay when transmitting the Address Claimed mes
Iso true for simultaneous Cannot Claim Address messages.

btworks with multiple bridges can create significant delay between transmission and re
e the bridges. The)250 ms delay can be inadequate in these systems to prevent furth

hte: As required
8 bytes

ce of the Address

Il CAs will receive

ed message to monitor for contending address claims and to maintain address to NAME associations.

e to a destination

or Address Claimed. The Address Claimed message is an exceptionto the requirements on Request

med.

Claimed if the CA

es a contending address claim. The Address Claimed message sent by the CA in response can be for
ce address, a different source address, onhit can be a Cannot Claim Address messagg.

laimed messages
the data field are
of CAs generating
sage, as specified

Ception of address
er arbitration after

PDU Specific:
Default Priority:

Parameter Group Number:
Source Address:

60928 (OOEEO001g)
0 to 253 (Address claimed for the Controller Application)
254 (Cannot Claim Address message. See 5.9.4.2.)
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NAME can be viewed as a single 64-bit parameter:

Start Position  Length Parameter Name SPN
1-8 64 bits NAME of Controller Application 2848 (see 5.9.4.1)
NAME can also be viewed as individual field parameters:
Start Position  Length Parameter Name SPN
1-3.1 21 bits Identity Number 2837 (see 5.5.1.10)
3.6-4 11 bits Manufacturer Code 2838 (see 5.5.1.9)
5.1 3 bits ECU Instance 2840 (see 5.5.1.8)
54 5 bits Function Instance 2839 (see 5.5.1.7)
6 8 bits Function 2841 (see 5.5.1.6)
71 1 bit Reserved (see 5.5.1.5)
7.2 7 bits Vehicle System 2842 (see 5.5.1.4)
8.1 4 bits Vehicle System Instance 2843 (see 5.5.1.3)
8.5 3 bits Industry Group 2846 (see 5.5.12)
8.8 1 bit Arbitrary Address Capable 2844 (see 5:5:9.1)
5.9.4.1 NAME of Controller Application

The SAE J1939 N

5.9.4.2 Cannot
The Cannot Claini
254, the NULL ad
attempted to claim
after it loses addr
CA until it has atts

5.9.5 Receiving

AME (see 5.5) of the CA that is claiming the associated address.
Claim Address Message

Address message is a specific instance of the Address,€laimed message where the
ress. The Cannot Claim Address message announégs'that the CA, whose NAME s i
an address but has been unable to claim any address. A CA shall send a Cannot Claim
pss arbitration for its final possible address. Thei\€annot Claim Address message sha
mpted to claim an address.

Address Claimed PG

A CA shall be ablg to receive the Address Claimed,message, including messages sent with the source g

being claimed by
(see 5.9.8) and to

5.9.6 Address A

Address arbitratio
address claim. Ad

Claimed messaged,.

the CA. A received Address Claimed message shall be used to monitor for a contend
associate the source address'io system function (see 5.9.12).

rbitration

h is the operation-a-€A performs to determine its Address Claimed message respons
dress arbitration js' resolved by comparing the CA’s NAME to the NAME from the cd

Capable bit is th
NAMEs, it elimin

mast<significant bit of the most significant byte (see 5.5). Although this requires con
es-ambiguity in the address claiming process. Address arbitration is illustrated in Fig

source address is
the PG data, has
IAddress message
| not be sent by a

ddress claimed or
ing address claim

e to a contending
ntending Address

Arbitrary Address
hparison of 8-byte
ires A2 and A3 in

Priority to a sourci address:is determined by comparing the NAMEs as 8-byte numeric values, where the

Appendix A.

If the CA’s NAME is numerically lower than the NAME from the contending Address Claimed message, then the CA has
priority to the address, i.e., it wins address arbitration.

If the CA’s NAME is numerically higher than the NAME from the contending Address Claimed message, then the CA does
not have priority to the address, i.e., it loses address arbitration.
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The Address Claimed message sent by the CA depends on the priority evaluation:

1.

If a CA wins address arbitration (has priority) over a contending address claim, then the CA shall send an Address

Claimed message for the address to maintain its claim to the address. This announces the CA’s claim to the address
which will be received by the contending CA as a contending address claim.

If a CA wins address arbitration over a contending address claim, but the CA does not send an Address Claimed

message for that same address, then the CA loses its claim to that address and the CA shall terminate any

specified in 5.9.10.

If a CA loses address arbitration to a contending address claim and the CA has another address it can claim, then the

CA shall send an Address Claimed message for a different source address. The CA shall terminate any messages, as

2.

messages, as
3.

specified in 5.
4.

thenthe CA's

specified in 5.
5.9.6.1  Arbitrati

As a result of thg
exceptions or devi
The manufacturer
device claiming tg
actions, possibly
designs that imple
deviations can im
deviations to be in

5.9.7 Selecting

The initial source

the CA’s initial addiress should be the address the CA’successfully claimed on its previous power cycle.

Prior to claiming gn address, a CA can send-adestination specific Request for Address Claimed messa

address to determ
number of Addres

Prior to claiming an address, a CA_can send a Global Request for Address Claimed (GRAC) messag

addresses claime
an Address Claim

The CA manufacty
If a CA loses addr

If a CA loses address arbitration to a contending address claim and the CA has no other source add

ALIVE

nall send a Cannot Claim Address message (see 5.9.4.2). The CA shall terminaté any
D.10.

on Exceptions

ir own safety and security analyses, system integrators may, reguest that supplierg
ations to address arbitration rules. This is to mitigate the impactof bad actors on the sys
of a critical CA may be asked to retain its claimed source address and not be forced o
be that CA or claiming a higher priority NAME. If the CA recognizes the attempt, it 1
ncluding sending diagnostic messages and safeguarding its functions as specified
ment Address Arbitration process deviations should recognize the possible adverse co
bose on other devices within the system. Exceptions should be implemented in a way
plemented into non-system specific CAs, or any‘extended or external systems.

A Source Address to Claim

pddress claimed by a CA should be the CA’s preferred address. If the CA is a standal

ine if the address is alreadyclaimed by another CA. This is the preferred approach sin
5 Claimed message intesponse. This is illustrated in Figure A5 in Appendix A.

i by other CAs.so the CA can select an address that has not been claimed. A GRAC 1
bd messagédrom each CA on the network. This is illustrated in Figure A6 in Appendix

rer shialhdefine the method used by a CA to select another source address after losing &
ess'‘arbitration for its last possible address, then the CA shall send a Cannot Claim Ad

ress to claim,
messages, as

implement some
tem. For example:
f the network by a
nay take remedial
in 5.6.5. System
hsequences these
that do not force

rd CA (see 5.8.1),

ge to the selected
ce it minimizes the

e to determine all
nessage results in
A.

ddress arbitration.
ress message.

5.9.8

Contending Claim for a Source Address

A CA shall receive Address Claimed messages to monitor for a contending claim to its address. A contending claim for an
address, known as a contending address claim, is a received Address Claimed message with a source address that matches
the address claimed or being claimed by the receiving CA (and the NAME in the received Address Claimed message is not
the same as the receiving CA’'s NAME). If a CA receives all Address Claimed messages, including those it transmits, then
the CA shall be able to identify messages it transmitted so that the CA doesn’t treat them as contending address claims.

A CA shall send an Address Claimed message every time the CA receives a contending address claim. The Address
Claimed message to be sent is determined by the result of address arbitration (see 5.9.6).
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5.9.9

Successful Claim of a Source Address

A CA successfully claims an address when the CA sends an Address Claimed message for an address and there is no
contending Address Claimed message within a specific period of time after the CA’s Address Claimed message. The
specific period of time is different for claims for a global preferred address and claims for a dynamic address.

1.

Address Claimed message, effectively 0 ms after the Address Claimed message sent by the CA.

When a CA is claiming a global preferred address, the claim is considered successful immediately after sending the

When a CA is claiming a dynamic address, the CA successfully claims the address when there has been no

contending Address Claimed message within 250 ms after the Address Claimed message sent by the CA.

5.9.10 Losing a (

Address arbitratio
address, then los
messages using t
1. The CA shall
constraints sp)

If the CA is th
transport prot
TP session sh
and SAE J193

If the CAis th
messages for
session shall

SAE J1939-22.

If the CA is th
BAM TP sess

The above actiong
as in response to

Other CAs shall u
address or is unalj

5.9.11 CannotC

Cannot Claim a S
enters this operat

[Taimed source Address
h can occur even after a CA has successfully claimed an address. If a CA has,succe
ne lost address.

erminate all queued SAE J1939 messages using the lost source address within the tin
ecified in SAE J1939-21 and SAE J1939-22.

b originator of an active transport protocol (TP) session, then the'CA shall terminate an

all detect the TP session interruption through the normal P timeouts, as specified in
9-22.

b recipient of an active RTS/CTS TP session, thenjthe CA shall terminate any queued

that session and the CA shall not send a trangport protocol abort. The originator of thg
jetect the TP session interruption through the*normal TP timeouts, as specified in SAH

b recipient of a BAM TP session, then‘the CA can continue to receive SAE J1939 mes
on.

also apply if the CA claims-a-different source address after successfully claiming a sou
h Commanded Address message or NAME Management message.

se received Address)Claimed messages to determine if a system function (by NAME
le to claim an addréess.

aim a Source Address

ource’ Address refers to an operational state where a CA has no other source addreg
onal’state when the CA loses address arbitration and the CA has no other address

address capable

ssfully claimed an

bs address arbitration to a contending Address Claim, the CA shall terminate,a@ny qyeued SAE J1939

heout and

y queued

pcol SAE J1939 messages and the CA shall not send a transport protocol abort. The re¢cipients of each

BAE J1939-21

TP SAE J1939
RTS/CTS TP
J1939-21 and

sages for the

rce address, such

) has changed its

ss to claim. A CA
to claim. A single

CA(see 5.7.2) enters this operational state when the CA loses address arbitration fg

r its only possible

address. An arbitrary address capable CA (see 5.7.1) will enter this state only after it has attempted to claim all dynamic

source addresses

which it is capable of using.

When a CA enters this operational state:

1.

The CA shall send a Cannot Claim Address message (see 5.9.4.2).

2. The CA shall terminate any queued messages, as specified in 5.9.10.
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When a CA is in this operational state:
1. The CA shall limit its SAE J1939 message transmissions to the permitted messages for a CA without a claimed
source address (see 5.9.3).

2. The CA shall send a Cannot Claim Address message (see 5.9.4.2) in response to a Request for Address Claimed.
5.9.12 Address to NAME Association Management

A CA should use received Address Claim messages to catalog or identify the address to NAME associations for other CAs
in the system. Cataloging the address to NAME associations allows a CA to identify the system function (i.e., NAME) that
sent or will received a message and allows a CA to identify the address to use when sending message to a particular system
function. When cgfaloging aimed megsages, the NAME
associated to an gddress shall be the NAME in the PG data from the last (most recent) Address Claimed message with that

source address. A CA can catalog the source address to NAME association for all claimed sourcevaddr
catalog only thosg source addresses associated to NAMEs (system functions) required for the CA‘Comm

Due to the dynantic nature of SAE J1939 addresses, a CA should be programmed using ‘a.system fun
instead of an addness based model for its SAE J1939 communications. In a system function based mods
with the system functions, i.e., by NAME or subset of NAME (see 5.5.4), that are permissible originators
it can receive and coded with the system functions, i.e., by NAME or subset of NAME (see 5.5.4), that
each message it fransmits. At run time, the CA can catalog the source address.to NAME associations
Address Claimed |messages and use those associations to resolve addresses when sending and rec
messages. When| receiving a message, the CA can use the catalogedidata to get the NAME (and
associated with the source address from the message. When sending-a.mhessage to a particular syster,
can use the cataldged data to get the address associated to the particular system function (by NAME or N
used that address|as the destination address for the message.

A Global Request for Address Claimed (see 5.9.13) is an efféctive method for a CA to build or refresh
address to NAME|associations for all CAs, regardless of if the GRAC was sent by the CA or by another
GRAC is also effgctive for identifying and removing NAME and address associations for addresses tha
CAs no longer comnected to the network.

A destination spg
associations, esp4
specific Request fi

cific Request for Address Claimed can be an effective method for confirming NA
cially for functions with globalpreferred addresses. For example, the transmission CA s
br Address Claimed to address 0 (Engine 1) to confirm a powertrain engine CA has clg
5.9.13 Request fpr Address Claimed

Request for Addre¢ss Claimed is.an alias for the Request PG (PGN 59904) for the Address Claimed P
refers to an instan
Claimed may be sent to any.particular address (0 to 253) or to the global address (255).

A Global Request|for Address Claimed (GRAC) refers to a Request for Address Claimed sent to the glo
A GRAC results in an’Address Claimed message from every CA on the network. A GRAC is useful to id

sses or a CA can
unications.

ttion based model
I, the CA is coded
for each message
are recipients for
by monitoring the
biving SAE J1939
system function)
n function, the CA
NAME subset) and

its catalog of the
CA the network. A
t were claimed by

ME and address
ends a destination
imed address 0.

5 (PGN 60928). It

ce of the Request message with the PGN of the Address Claimed PG as its data. The Rgquest for Address

bal address (255).
entify the address

associated to a one or more system functions (per NAME in the Address Claimed PG) and to comp
address associations for all CAs on the network.

le the NAME and

A destination specific Request for Address Claimed refers to a Request for Address Claimed sent to a particular address.
A destination specific Request for Address Claimed is useful when a CA is preparing to claim a particular address and wants
to determine if another CA has already claimed that address. A destination specific Request for Address Claimed is also
useful when a CA has detected a loss of communication with a particular address and wants to “ping” that address.

The Request for Address Claimed may be sent using the NULL address (254) as the message source address when the
request is sent by CA that has not yet claimed an address. This allows a CA to determine if a specific address has already
been claimed or to discover the addresses that have not been claimed yet.
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5.9.13.1 Response to a Global Request for Address Claimed (GRAC)
A CA shall respond to a GRAC. The CA that sent the GRAC shall respond to its own GRAC.

1. A CA shall respond with an Address Claimed message using its claimed address or the address it is attempting to

claim.

2. A CA shall respond with a Cannot Claim Address message if it has attempted to claim each of its possible addresses
and has been unable to claim an address.

3. Ifa CA has not sent an Address Claimed message for its initial source address, then the CA can respond with the

Address Claimed message for its initial source address; otherwise, the CA shall not respond to the GRAC.

5.9.13.2 Responise to a Destination Specific Request for Address Claimed
A CA shall respon
is attempting to cl
the address itis a
in 5.9.4.

d to a destination specific Request for Address Claimed only if the CA has claimed the
him the address. The CA shall respond with an Address Claimed message using its ¢
tempting to claim. The Address Claimed message shall be sent to the global’address

address or the CA
aimed address or
255), as specified

5.9.14 Address (laim Bus Collision Management

If multiple CAs with different NAMEs are claiming the same address, simultaneous Address Claimed m
more of those CA

bssages by two or
s can result in bus errors. Similarly, if multiple CAs with/different NAMEs are using the NULL address

(Cannot Claim Ad

To minimize the p

transmitting Addrg

1.

The retransmi

The transmit ¢
number, or ot
number gene
message is tr
delay.

The delay shg
producing ad

After transmitt
code indicateg
canceled if po

dress), simultaneous Address Claimed messages bytwa or more of those CAs can re

obability of generating bus errors until going bus-off, the following special processing s
ss Claimed messages:

ing an Address Claimed message, the transmitting CA shall monitor error code inform
ssible.

ssion of the Address Claimedmeéssage shall be re-scheduled after end of frame plus g
elay shall be calculated to produce a pseudo-random value between 0 and 255. The |

tor. The transmit.delay shall be added to the normal idle period before the next Addre
nsmitted. The next’ Address Claimed message shall be scheduled within £0.6 ms of th

%er unique information.within the CA shall be selected by the manufacturer to seed the

Il be calculated by multiplying the 0 to 255 output of the pseudo-random number gene
blay range of 0 to 153 ms. If a second Address Claimed message transmission results

that a bus error has occurred, any automatic retransmission attempts by the CAN cor

sult in bus errors.

hall be used when

ation. If an error
troller should be

transmit delay.

NAME, ECU serial
pseudo-random
ss Claimed

e calculated

rator by 0.6 ms
in a bus error,

the process slrall be-repeated with a new pseudo-random number.

The manufacturer of a CA should consider design solutions to minimize simultaneous initial Address Claimed messages
particularly for an arbitrary address capable CA, or self-configurable address CA when multiple instances of the CA can be
connected to a system. Design considerations can be solutions that compute random delays to minimize the probability the
CAs issue initial Address Claimed PGs at the same time or solutions that can minimize the probability the CAs issue initial
Address Claimed messages for the same address. Multiple instances of the same CA have the same initialization operations
resulting in higher probability of simultaneously issuing initial Address Claimed messages for the same address and resulting
in bus errors.

Figure A4 illustrates the process of simultaneous Address Claimed messages by two CAs with the same address.
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5.9.15 Address Claim Protocol Message Sequences

Graphical schematics of the address claim protocol sequences for the different CAs under the various potential conditions
are provided in Figures A1 to A7 in Appendix A. The conditions under which each figure applies are specified in the
paragraphs below. The address and NAME prioritization process used in the figures is presented in 5.9.4. State transition
diagrams describing address claiming processes are presented in Figures D1, D2, and D3 in Appendix D.

5.9.15.1 Message Sequences with Multiple CAs on the Network

Message sequences for the Address Claim Protocol with multiples CAs on the network are shown in Figures A1, A2, A3,

and A4. The conditions included in these figures are:

1. CA with addrdg

2. Two single ad
3. CAwhere NA
4. Two CAs atte
5.9.15.2 Messag

The message seq
address (see 5.9.
Address message
process in 5.9.14

5.10 Commande

The Commanded
specific NAME to
the new address.
message. The ad
commonly sent by
A10 illustrate the

When a CA rece
Commanded Add

SS claim and no contention

dress capable CAs attempt to claim the same address but not simultaneously

ME A is less than NAME B and CA B is self-configurable or arbitrary address.capable

mpting to claim the same address simultaneously

e Sequences for a CA That Cannot Claim an Address

Lence for responding to a Request for Address Claimed by@ CA that is unable to suc
1) is shown in Figure A8. The CA shall respond to a Réquest for Address Claimed wi
after a transmit delay. In the case where there is a collision of the Cannot Claim Addre

shall be used.

H Address (PGN 65240)

essfully obtain an
th a Cannot Claim
SS messages, the

Address message is a network management message used by one CA to instruct another CA with a

claim a specific address. The data content of the Commanded Address message con
The NAME is the NAME of the CA(target CA) that is the intended recipient of the Cor
dress value is the address the target CA is requested to claim. The Commanded Ad

a network interconnection CA’or a diagnostic scan tool to another CA on the networ
Commanded Address message to instruct a target CA with a specific NAME to use a s

ves a Commanded Address message where the CA’'s NAME matches the NAME
ess message, then the CA can either send an Address Claimed message to claim the

or ignore the com

A state transition

and by sending'no response.

iagram describing the process for handling a commanded address is presented in Fi

if the target CA dops not accept the commanded address, an operator or technician must modify the CA’s
through alternate mean$ for the network to operate. If the address or NAME is modified, the CA shall
before originating| transmissions on the network. A CA manufacturer may elect not to accept Con
messages from CAs.other than service tools or network interconnection devices. Further, CA manufacfurers may require

ains a NAME and
hmanded Address
dress message is
k. Figures A9 and
pecific address.

n the data of the
specified address

jure D3. Note that
address or NAME
claim the address
manded Address

some type of security verification process before accepting a Commanded Address message.

The Commanded Address message shall use the Broadcast Announce Mode (BAM) transport protocol when communicated

on an SAE J1939-

Transmission Rate:
Acknowledgement:

Data Length:
Data Page:
PDU Format:
PDU Specific:
Default Priority:

Parameter Group Number:

21 network segment.

As required

See Figures A9 and A10
9 bytes

0

254

216

6

65240 (OOFED8+g)
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NAME of Commanded Address Target

Start Position Length Parameter Name SPN
1-3.1 21 bits Identity Number 2837 (see 5.5.1.10)
3.6-4 11 bits Manufacturer Code 2838 (see 5.5.1.9)
5.1 3 bits ECU Instance 2840 (see 5.5.1.8)
54 5 bits Function Instance 2839 (see 5.5.1.7)
6 8 bits Function 2841 (see 5.5.1.6)
71 1 bit Reserved (see 5.5.1.5)
7.2 7 bits Vehicle System 2842 (see 5.5.1.4)
8.1 4 bits Vehicle System Instance 2843 (see 5.5.1.3)
8.5 3 bits Industry Group 2846 (see 5.5.1.2)
8.8 1 bit Arbitrary Address Capable 2844 (see 5.5.1.1)

Address Assignment

Start Position Length Parameter Name SPN

9.1 8 bits New Source Address 2847 (see 5.10.1.2)

5.10.1.1
Identifies the parti

Data Length:
Resolution:
Data Range:
Type:

Suspect Param
Reference:

5.10.1.2 Address

This 8-bit field co
conveyed in the fi

Data Length:
Resolution:
Data Range:
Type:

Suspect Param
Reference:

5.11 NAME Man

5.11.1 Overview

NAME ¢f Commanded Address Target (SPN 2849)

cular CA to which the commanded address is being directed.

8 Bytes

One NAME per bit

0 to 18446744073709551615
Measured

2849

5.10

bter Number:

Assignment (New Source Address) (SPN,2847)

st 8 bytes of the PG data.

1 Byte

One address-per bit
0 to 253

Measured

2847

5:0

bter Number:

hgement

ntains the address that is being requested to be claimed by the CA whose NAME m

atches the NAME

The NAME Management message can be used to change fields of the NAME of a CA when configuring a network containing
CAs with multiple instances of functions, ECUs, or vehicle systems. Changing the function of a generic ECU is another
possible use of this message. This message is also useful when configuration by harness strapping or other methods of
uniquely identifying CAs are not available. This message can be used in conjunction with manual setup steps and/or with

the Commanded Address method to accomplish the configuration of the network.

One CA (commanding CA) may command another CA (target CA) to use a given NAME by using the NAME Management
message. This message shall be used to instruct a target CA with a specific address to replace some fields of its NAME
with newly specified values.
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Although memory access can be used to modify the NAME fields, the NM method requires only an 8-byte message. This
message requires less overhead to implement than the memory access method which requires transport protocol on
SAE J1939-21 networks. This is advantageous for simple units or functions such as sensors which can be connected in
multiples to a network. All but one of the fields of NAME can be modified with this message. The primary use of this message
is to set the instance fields in the NAME, but all of the NAME fields can be modified by using this message except the
identity number field which is to remain unchanged after initial manufacture.

It is optional for a CA to support the NAME Management message. If the message is supported, then the ECU manufacturer
can limit the use of the message by not accepting it from CAs other than, e.g., service tools or network interconnect units.
ECU manufacturers can also require additional security verification processes before accepting a NAME Management
message. The ECU manufacturer can further limit the use of the message by only accepting changes to a subset of the
fields of the NAME, e.g., the instance fields.

The CA commanding the changes to NAME fields shall correctly identify the addresses of CAs beingchanged prior to using
this command. Cdmmands are directed to addresses.

5.11.2 NAME Mgnagement (NM) PG (PGN 37632)
The NM messagelis used to manage the assignment of fields of the CA’s NAME during a ‘eonfiguration of the network. The
NM message conrins 8 bytes of data and is sent as a destination specific (PDU1) message. Depending pn the NM Control
Mode, the message is either sent to the global address or to the address of the CAvto be modified. The|[NM message can
be sent from the Jommanding CA to a target CA and from the target CA to a commanding CA. An NM message sent from
the target CA to the commanding CA is sent in response to an NM message from‘the commanding CA tp the target CA.
There are two majn users and several uses of the message:
1. A commanding CA (service tool or other ECU) can:

a. Command a target CA to adopt a new pending NAME

b. Request g pending or current NAME from a targét

c. Announcdg to one or more target CAs that they shall adopt their pending NAME

d. Request that a CA with a specified NAME transmit the address claim message with its current NAME
2. Atarget CA can:

a. Respond [o requests for pending or current NAME

b. ACK or NACK a command to change pending NAME

c. Adopt a new NAME and send an Address Claimed message with its new NAME

d. Send its Address Claimed message in response to a request for matching NAME

The Control Mode indicator, always sent in the least significant 4 bits of Byte 3, indicates how the NM message is being
used. The other parameters are used for some modes but not all. When not used for a specific mode, the unused parameters
shall be set to all 1s. Parameters used for each mode are shown in Table 3.
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Transmission Rate: On request

Data Length: 8 bytes

Extended Data Page: 0

Data Page: 0

PDU Format: 147

PDU Specific: DA, Source address of the Controller Application whose NAME is to be modified
Default Priority: 6

Parameter Group Number: 37632 (009300h)

Data: See Table 3

Table 3 - NM PG data parameters

Start Parameter Ref
Position Length Parameter Name SPN | Used in Modes Section

1 8 bits | NAME Checksum/Error Code 5657 Modes-0:4 5.11.2.1
2.1 1 bit Manufacturer Code qualifier flag 5658 5.11.2.2
2.2 1 bit ECU Instance qualifier flag 5659 5.11.2.3
2.3 1 bit Function Instance qualifier flag 5660 5.11.2.4
2.4 1 bit Function qualifier flag 5661 Modes 0.8 5.11.2.5
2.5 1 bit Vehicle System qualifier flag 5662 ’ 5.11.2.6
2.6 1 bit Vehicle System Instance qualifier flag 5663 5.11.2.7
2.7 1 bit Industry Group qualifier flag 5664 5.11.2.8
2.8 1 bit Arbitrary Address Capable qualifier flag 5665 5.11.2.9
3.1 4 bits | NM Control Mode Indicator 5666 ALL Modes 5.11.2.10
3.5 1 bit Reserved

3.6-4 11 bits | Commanded Manufacturer Code(@ 5667 Modes 5.11.2.11
5.1 3 bits | Commanded ECU Instance® 5668 0,1,2,3,8 5.11.2.12
5.4 5 bits | Commanded Function Instance@ 5669 5.11.2.13
6 8 bits | Commanded Function(@) 5670 5.11.2.14
7.1 1 bit Reserved

7.2 7 bits | Commanded Vehicle System() 5671 5.11.2.15
8.1 4 bits | Commanded Vehicle System Instance(® 5672 5.11.2.16

. Modes 0,1,2,3,8
8.5 3 bits | Commanded Industry-Group®@ 5673 5.11.2.17
8.8 1 bit Commanded Arbitrary Address Capable(® 5674 5.11.2.18
@ These parameters shall be populated whentheir corresponding qualifier flag parameter is set to 0. When their qualifier flag
parameter is et to 1, the parameter shall be set to all 1s.
The contents and interpretation of each parameter of the NM message are detailed in the following [sections. Table 4
summarizes how ¢ach parametenriis used in each of the various modes.
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Table 4 - Parameter use by mode

Modes
0 1 2 3 4 5 6 7 8
Set Set
Pending Current Pending Pending Request Request Adopt Request
Set Pending NAME NAME NAME NAME Pending Current Pend Address
NAME Response Response ACK NACK NAME NAME NAME Claim
ChecEQJIYI:IError NAME NA, NA, NA, Error Code b, N, N, b,
Code Checksum Setto FFh Setto FFh Set to FFh Set to FFh Set to FFh Set to FFh Set to FFh
Manufacturer
Code Flag Value NA, Setto1 | NA, Setto 1 NA, Set to 1 Note 2 NA, Set to 1 NA, Setto1 | NA, Setto1 Flag Value
Qualifier Flag
ECU Instance
. [TNA, Sefto T |
Qualifier Flag Flag Yalue NA, Sefto T | ,Setto T | NA, Setio 1 Note Z NA, Setto 1 NA, Sefto T_[ |NA, Setto 1 Flag Value
Function
Instance Flag Yalue NA, Setto1 | NA, Setto 1 NA, Set to 1 Note 2 NA, Set to 1 NA, Sef\t0)T | |INA, Set to 1 Flag Value
Qualifier Flag
Function
Qualifier Flag Flag Yalue NA, Setto 1 | NA, Set to 1 NA, Set to 1 Note 2 NA, Set to 1 NA,Setto 1 | [NA, Setto 1 Flag Value
Vehicle System | .. \laiue | NA, Setto1 | NA, Setto1 | NA, Setto 1 Note 2 NA, Setto 1 NA, Setto1 | [NA, Setto1 | Flag Value
Qualifier Flag
Vehicle System
Instance Flag Yalue NA, Setto1 | NA, Setto 1 NA, Set to 1 Note 2 NA, Setio 1 NA, Setto 1 | [NA, Setto 1 Flag Value
Qualifier Flag
Industry Group | £\ \aiue | NA, Setto1 | NA, Setto1 | NA, Setto 1 Note 2 NA'Setto1 | NA Setto1 | |NA, Setto1 | Flag Value
Qualifier Flag
Arbitrary
Address Capable Flag Yalue NA, Setto1 | NA, Setto 1 NA, Set to 1 Note 2 NA, Set to 1 NA, Setto 1 | [NA, Setto 1 Flag Value
Qualifier Flag
NM Con.trol Mode 0 1 9 3 4 5 6 7 8
Indicator
Reserved 1 1 1 1 1 1 1 1 1
New Vplue if . . . .
Commanded Flagk 0, Field Vallue Field Value | Field Va_Iue of NA, Set to NA, Set to NA, Set to NA, Set to Field Value
Manufacturer Al 1s if of Pending of Current Pending all 1s all 1s all 1s all 1s of Current
Code Flag1= 1 NAME NAME NAME NAME
New Vplue if . . . .
Field Value Field Value | Field Value of Field Value
ECUInstance | AIfoi | OPending | ofCurent | “penang | N ERIe | RS M SEE ) RS of curen
Flag|= 1 NAME NAME NAME NAME
New Vplue if . . . .
Commapded Flagl 0, Field Va]ue Field Value | Field Va.Iue of NA, Set to NA, Set to NA. Set to NA, Set to Field Value
Function Al 1s if of Pending of Current Pending all 1s all 1s all 1s all 1s of Current
Instance Flag|= 1 NAME NAME NAME NAME
New Vplue if . / . .
Commanded Flagko, | FieldValue(])Field Value | Field Value of | iaeis NA, Set to NA, Setto || NA, Setto | FieldValue
Function Alfsif | of Pendig .| of Current Pending all 1s all 1s all 1s all 1s of Current
Flag|= 1 NAME NAME NAME NAME
Reserved 1 i 1 1 1 1 1 1 1
New Vplue if : . . .
Commanded Flagk 0, kield Vallue Field Value | Field Va_Iue of NA, Set to NA, Set to NA, Set to NA, Set to Field Value
Vehicle System All 1s if of Pending | - of Current Pending all 1s all 1s all 1s all 1s of Current
Flag|=4 NAME NAME NAME NAME
New Value 1t - - - .
Commanded _ Field Value Field Value | Field Value of Field Value
Vehicle System F:ﬁgé g of Pending of Current Pending NP;‘“Sf; 2 NP;‘“Sf; 2 N':;f’f; @ NP;‘“Sf; 2 of Current
Instance Flag = 1 NAME NAME NAME NAME
New Value if . . . .
Commanded Flag=0, | FieldVvalue | Field Value | Field Value of | “\p getto |  NA Setto | NA Setto | NA, Setto | FeldValue
Industry Group All1sif | ©f Pending | of Current Pending all 1s all 1s all 1s all 1s of Current
Flag = 1 NAME NAME NAME NAME
New Value if . . . .
Commanded - Field Value Field Value | Field Value of Field Value
Arbitrary Fﬂgé g of Pending of Current Pending NP;”SfSt 2 NP;”SfSt 2 NAe;IIS1est @ NP;”SfSt 2 of Current
Address Capable Flag = 1 NAME NAME NAME NAME

Note 1: NA = Not Applicable
Note 2: When Error Code is set to 1 or 2, this flag is set to 1 if this is the disallowed item; otherwise, this flag is set to 0.
set to 1.

For all other values of Error Code, this flag is
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5.11.2.1  NAME Checksum/Error Code (SPN 5657)

When the NM Control Mode Indicator is set to Mode 0 “Set Pending NAME,” NAME checksum is used as a check to ensure
the NM message has been sent to the correct CA. It is a guard against the possibility that the address of the target CA is
claimed by another CA after the commanding CA started the NAME change process. The NAME checksum byte contains
the arithmetic sum of the 8 bytes of the target CAs original NAME truncated to 8 least significant bits.

When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, it represents an error code sent by
the target CA. Code values are as follows:

0 Security not satisfied. Different address for Adopt Pending than Set Pending

1 Item(s) not allpwed to change. Qualifier flags of disallowed items are set to one.

2 Item conflict. Cannot perform function assigned, cannot perform as arbitrary address capable; etc. Qualifier flags of
disallowed ites are set to one.

3 Checksum dops not match.

4 Pending NAME not set.

5 Other.

6-254 Reserved

255 Not Availgble.
Data Length: 8 bits
Resolution: 256 states/8 bit, 0 offset
Data Range: 0 to 255
Type: Status
Suspect Paramgter Number: 5657
Reference: 511.2

5.11.2.2 Manufafturer Code Qualifier Flag((SPN 5658)

When the NM Control Mode Indicator.is:set to Mode 0 — Set Pending NAME, this qualifier flag is used tp indicate whether

the Commanded
pending NAME of]
to “1,” the manufa

When the NM Co
code 1 and 2.

Manufacturer Code\(SPN 5667) parameter value shall be used to change the manufg
the target CA. When the flag is set to “0,” the manufacturer code shall be changed. W
Cturer code shall not be changed.

trol Made tThdicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is
hen the'flag is set to “0,” the manufacturer code can be changed. When the flag

cturer code in the
hen the flag is set

ised only for error
is set to “1,” the

manufacturer cod¢ eannot be changed. For all other error codes, the flag is not applicable and shall be set to “1.”

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, this qualifier flag is used to indicate
whether the Commanded Manufacturer Code (SPN 5667) parameter value shall be used by the target CA to match the
current NAME. When the flag is set to “0,” the Manufacturer Code field shall be used in the NAME match. When the flag is
set to “1,” the Manufacturer Code field shall not be used in the NAME match. When the indicated fields of the target’s current
NAME are matched to those in the request, the target CA shall send an Address Claimed message (PGN 60928).

For all other NM control modes, this field is not applicable and shall be set to 1.

Data Length: 1 bit
Resolution: 1 bit
Data Range: Oto 1
Type: Status
Suspect Parameter Number: 5658
Reference: 5.11.2
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5.11.2.3 ECU Instance Qualifier Flag (SPN 5659)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, this qualifier flag is used to indicate whether
the ECU Instance (SPN 5668) parameter value shall be used to change the ECU Instance field in the pending NAME of the
target CA. When the flag is set to “0,” the ECU Instance shall be changed. When the flag is set to “1,” the ECU Instance
shall not be changed.

When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is used only for error
code 1 and 2. When the flag is set to “0,” the ECU Instance field can be changed. When the flag is set to “1,” the ECU
Instance field cannot be changed. For all other error codes, the flag is not applicable and shall be set to “1.”

When the NM Control Mode Ind|cator is set to Mode 8- Request NAME Address Clalm th|s qual|f|er flag is used to indicate

whether the ECU
set to “0,” the ECU
not be used in the
the target CA sha

For all other NM Q

Data Length:
Resolution:
Data Range:
Type:

Suspect Param
Reference:

5.11.2.4 Functio

When the NM Control Mode Indicator is set to Mode 0 — Set\Rending NAME, this qualifier flag is used t

the Function Instd
target CA. When
Instance shall not

When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is

code 1 and 2. Whq
Instance field can

When the NM Cor
whether the Func
is setto “0,” the F
field shall not be (
the request, the t4

For all other NM C

!

Instance f|eld shaII be used in the NAME match. When the flag is setto 1 ” the ECU
NAME match. When the indicated fields of the target’s current NAME are matchedto'th
| send an Address Claimed message (PGN 60928).

ontrol Modes, this field is not applicable and shall be set to 1.

1 bit
1 bit
Oto1
Status
5659
5.11.2

bter Number:

N Instance Qualifier Flag (SPN 5660)

nce field (SPN 5669) shall be used to chiange the Function Instance field in the pen
the flag is set to “0,” the Function Instahce shall be changed. When the flag is set tg
be changed.

n the flag is set to “0,” the Funetion Instance field can be changed. When the flag is set f
not be changed. For all other error codes, the flag is not applicable and shall be set to

trol Mode Indicator(is)set to Mode 8 — Request NAME Address Claim, this qualifier flag
on Instance field (SPN 5669) shall be used by the target CA to match the current NA]
nction Instanee field shall be used in the NAME match. When the flag is set to “1,” the
sed in the NAME match. When the indicated fields of the target’s current NAME are
rget CAshall send an Address Claimed message (PGN 60928).

ontrol-Modes, this field is not applicable and shall be set to 1.

. When the flag is
nstance field shall
bse in the request,

b indicate whether
ding NAME of the
“1,” the Function

ised only for error
0 “1,” the Function
1 ."

is used to indicate
MIE. When the flag
Function Instance
atched to those in

Data Length:
Resolution:
Data Range:

Type:

Suspect Parameter Number:

Reference:

1 bit
1 bit
Oto1
Status
5660
5.11.2
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5.11.2.5 Function Qualifier Flag (SPN 5661)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, this qualifier flag is used to indicate whether
the Function field (SPN 5670) shall be used to change the Function field in the pending NAME of the target CA. When the
flag is set to “0,” the Function shall be changed. When the flag is set to “1,” the Function shall not be changed.

When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is used only for error
code 1 and 2. When the flag is set to “0,” the Function field can be changed. When the flag is set to “1,” the Function field
cannot be changed. For all other error codes, the flag is not applicable and shall be set to “1.”

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, this qualifier flag is used to indicate
whether the Function field (SPN 5670) shall be used by the target CA to match the current NAME. When the flag is set to

“0,” the Function fmmmmmmmau not be used in
When the indicated fields of the target’'s current NAME are matched to those in the“fequest, the target

the NAME match.
CA shall send an Address Claimed message (PGN 60928).

For all other NM Qontrol Modes, this field is not applicable and shall be set to 1.

Data Length: 1 bit
Resolution: 1 bit
Data Range: Oto 1
Type: Status
Suspect Paramgter Number: 5661
Reference: 5.11.2

5.11.2.6 Vehicle|System Qualifier Flag (SPN 5662)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, this qualifier flag is used tp indicate whether

the Vehicle Syste
CA. When the flag
not be changed.

m field (SPN 5671) shall be used to change‘the Vehicle System field in the pending N
is set to “0,” the Vehicle System shall be:changed. When the flag is set to “1,” the Ve

When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is

code 1 and 2. Wh
System field cann

When the NM Cor
whether the Vehid
set to “0,” the Veh
shall not be used

request, the targe

For all other NM C

en the flag is set to “0,” the Vehicle System field can be changed. When the flag is set

bt be changed. For all other error codes, the flag is not applicable and shall be set to “].

trol Mode Indicator is.set to Mode 8 — Request NAME Address Claim, this qualifier flag
le System field (SRN)5671) shall be used by the target CA to match the current NAMHE
icle System field'shall be used in the NAME match. When the flag is set to “1,” the Vq
n the NAME match. When the indicated fields of the target’'s current NAME are match
CA shall sénd an Address Claimed message (PGN 60928).

ontrol Modes, this field is not applicable and shall be set to 1.

AME of the target
hicle System shall

ised only for error
to “1,” the Vehicle

is used to indicate
. When the flag is
hicle System field
ed to those in the

Data Length: 1 bit
Resolution: 1 bit
Data Range: Oto1
Type: Status
Suspect Parameter Number: 5662
Reference: 511.2

5.11.2.7 Vehicle

System Instance Qualifier Flag (SPN 5663)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, this qualifier flag is used to indicate whether
the Vehicle System Instance field (SPN 5672) shall be used to change the Vehicle System Instance field in the pending
NAME of the target CA. When the flag is set to “0,” the Vehicle System Instance shall be changed. When the flag is set to
“1,” the Vehicle System Instance shall not be changed.
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When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is used only for error
code 1 and 2. When the flag is set to “0,” the Vehicle System Instance field can be changed. When the flag is set to “1,” the
Vehicle System Instance field cannot be changed. For all other error codes, the flag is not applicable and shall be set to “1.”

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, this qualifier flag is used to indicate
whether the Vehicle System Instance field (SPN 5672) shall be used by the target CA to match the current NAME. When
the flag is set to “0,” the Vehicle System Instance field shall be used in the NAME match. When the flag is set to “1,” the
Vehicle System Instance field shall not be used in the NAME match. When the indicated fields of the target’'s current NAME
are matched to those in the request, the target CA shall send an Address Claimed message (PGN 60928).

For all other NM Control Modes, this field is not applicable and shall be set to 1.

Data Length: it
Resolution: 1 bit
Data Range: Oto1
Type: Status
Suspect Paramgter Number: 5663
Reference: 511.2
5.11.2.8 Industry Group Qualifier Flag (SPN 5664)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, this ‘qualifier flag is used tp indicate whether
the Industry Group field (SPN 5673) shall be used to change the Industry Group field in the pending NAME of the target
CA. When the flag is set to “0,” the Industry Group shall be changed. Whén the flag is set to “1,” the Ingustry Group shall
not be changed.

When the NM Control Mode Indicator is set to Mode 4 — Set Pending*NAME NACK, this qualifier flag is pysed only for error
code 1 and 2. When the flag is set to “0,” the Industry Group field can be changed. When the flag is set {o “1,” the Industry
Group field cannof be changed. For all other error codes, the flag is not applicable and shall be set to “1J

When the NM Control Mode Indicator is set to Mode 8 —Request NAME Address Claim, this qualifier flag|is used to indicate
whether the Industry Group field (SPN 5673) shall be used by the target CA to match the current NAMHE. When the flag is
set to “0,” the Indyistry Group field shall be used in<the NAME match. When the flag is set to “1,” the Industry Group field
shall not be used jn the NAME match. When the-indicated fields of the target’s current NAME are matched to those in the
request, the targef CA shall send an Address-Claimed message (PGN 60928).

For all other NM Gontrol Modes, this field\is not applicable and shall be set to 1.

Data Length: 1 bit
Resolution: 1 bit
Data Range: Oto1
Type: Status
Suspect Paramgter Number: 5664
Reference: 5.11.2

5.11.2.9 Arbitrary Address Capable Qualifier Flag (SPN 5665)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, this qualifier flag is used to indicate whether
the Arbitrary Address Capable field (SPN 5674) shall be used to change the Arbitrary Address Capable field in the pending
NAME of the target CA. When the flag is set to “0,” the Arbitrary Address Capable field shall be changed. When the flag is
set to “1,” the Arbitrary Address Capable field shall not be changed.

When the NM Control Mode Indicator is set to Mode 4 — Set Pending NAME NACK, this qualifier flag is used only for error
code 1 and 2. When the flag is set to “0,” the Arbitrary Address Capable field can be changed. When the flag is set to “1,”
the Arbitrary Address Capable field cannot be changed. For all other error codes, the flag is not applicable and shall be set
to “1.”
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When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, this qualifier flag is used to indicate
whether the Arbitrary Address Capable field (SPN 5674) shall be used by the target CA to match the current NAME. When
the flag is set to “0,” the Arbitrary Address Capable field shall be used in the NAME match. When the flag is set to “1,” the
Arbitrary Address Capable field shall not be used in the NAME match. When the indicated fields of the target’s current
NAME are matched to those in the request, the target CA shall send an Address Claimed message (PGN 60928).

For all other NM Control Modes, this field is not applicable and shall be set to 1.

Data Length: 1 bit
Resolution: 1 bit
Data Range: Oto1
Type: Status
Suspect ParamgterNumber—5665
Reference: 511.2

5.11.2.10 NM Control Mode Indicator (SPN 5666)

This 4-bit paramefer is used to define the purpose of the NM message.

Data Length: 4 bits
Resolution: 16 states
Data Range: Oto 15
Type: Status
Suspect Paramgter Number: 5666
Reference: 5.11.2

Modes are defined as follows:
5.11.2.10.1  Modle 0 — Set Pending NAME

This form of the message is the command to the target €A at the destination address in the CAN Identifier to change its
pending NAME to[the NAME contained in the messagé-data. All parameters of the message data are required.

The “Commanded” parameter values specify the hew (i.e., commanded) NAME field values. These shall be qualified with
the qualifier flags.|A value of “0” in the qualifierflags indicates that the associated field shall be changed to the value in the
corresponding pafameter field in the message’ A value of “1” indicates that the associated field shall remain unchanged.

The NAME checksum byte contains_the arithmetic sum of the 8 bytes of the target CAs original NAME tijuncated to 8 least
significant bits. Thjs is used as a security check to make sure the command message has been received [by the correct CA.
This check guardg against the possibility of the address having been changed through address arbitration.

5.11.2.10.2 Modgle 1 — Pending NAME

This form of the message is sent by the target CA and is a response to a request for “pending” NAME. [The CA’s pending
NAME is containdd-in the “Commanded” parameter fields. All “Commanded” parameter fields of the NAME are required.
The qualifier flags and NAME checksum are not used and shall be set to all 1s. If the Pending NAME has not been set or
is not valid, this form of the message shall not be sent. Rather, the Set Pending NAME NACK (mode 4) shall be sent.

5.11.2.10.3 Mode 2 — Current NAME

This form of the message is sent by the target CA and is a response to a request for “current” NAME. The CA’s current
NAME is contained in the “Commanded” parameter fields. All fields of the NAME are required. The qualifier flags and NAME
checksum are not used and shall be set to all 1s.
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5.11.2.10.4 Mode 3 — Set Pending NAME ACK

This form of the message is sent by the target CA indicating the most recently received “Set Pending NAME” command has
been successfully fulfilled. The CA’s pending NAME is contained in the “Commanded” parameter fields. All “Commanded”
parameter fields of the NAME are required. The qualifier flags and the NAME checksum are not used and shall be set to all
1s.
5.11.2.10.5 Mode 4 — Set Pending NAME NACK

This form of the message is sent by the target CA indicating the most recently received “Set Pending NAME” command or

“Request Pending NAME” command was not successful. The NM Control Mode Indicator and the Error Code are always
valid fields in this form of the message. The Qualifier Flags are only valid if the Error Code is set to “1” or “2.” All other fields

are invalid. Invali
5.11.2106 M
NAME. The NM Q
1s.

5.11.2.10.7
This form of the n
NAME. The NM Q

1s.

5.11.2.10.8

This form of the npessage is sent by the commanding CA and.is a “trigger” command to the targeted G

pending NAMEs i
Claimed message
All other fields are

5.11.2.10.9

This form of the fessage is used to request that a CA whose address is unknown to the requester

Claimed message
in the request usir

This request diffen
address claims. T
the requester to b

A

This form of the message is sent by the commanding CA and is a request for the target CA tosrespond

Mogle 6 — Request Current NAME

Modgle 7 — Adopt Pending NAME

Mogle 8 — Request NAME Address Claim

Tielas shall be set 10 all 1s.

e 5 — Request Pending NAME

ontrol Mode Indicator is the only valid field in this form of the message., All other fields

nessage is sent by the commanding CA and is a request for'the target CA to respon
ontrol Mode Indicator is the only valid field in this form of‘the message. All other fieldg

[ sent to the global address) to adopt itstpending NAME as its current NAME and to

with its “pending”
shall be set to all

H with its “current”
shall be set to all

A (or all CAs with
send an Address

with this new NAME. The NM Control‘Mode Indicator is the only valid field in this form of the message.

set to all 1s. This form of the message may be sent to a specific address or to the glo

, thus allowing the requester to determine the CA’s address. All or portions of the NAM
g the qualifier flags. This form of the message shall be sent to the global address.

5 from a Request for Address Claimed, which can request only a specific address or al
his form of-request allows a CA with a specific NAME or portions of the NAME whose
b singled.out to announce its address and NAME. For example, this could be used to

specific function, 1
of that function w
that function on th

nanufacturer, instance, etc. Another example would be a request for a specific function
uld\thén respond allowing the requester to determine the number and addresses of

bal address.

send the Address
E can be specified

CAs to send their
SA is unknown to
ocate a CA with a
only. All instances
the CAs providing

network.

If a CA receives this request and the indicated qualifier fields match the current NAME, it shall send its address claim using
its current NAME via the Address Claimed message (PGN 60928). If a CA receives this request but it doesn’t match the
indicated fields of the current NAME, it shall not send an address claim and shall not send the Set Pending NAME NACK
form of the NM message.

5.11.2.10.10 Modes 9 to 15 — Reserved for Future SAE Use
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5.11.2.11 Commanded Manufacturer Code (SPN 5667)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME and the Manufacturer Code Qualifier Flag
(SPN 5658) is set to “0,” the commanding CA sets this 11-bit value to the desired Manufacturer Code. The target CA shall
then use this 11-bit value for the Manufacturer Code in its Pending NAME. If the Manufacturer Code Qualifier Flag
(SPN 5658) is set to 1 by the commanding CA, the target CA shall not change the Manufacturer Code field of the Current
NAME when the adopt command is executed.

When the NM Control Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall populate this field with the
Commanded Manufacturer Code of its pending NAME.

When the NM Control Mode Indicator is set to Mode 2 — Current NAME, the target CA shall populate this field with the
Commanded Man .

When the NM Coptrol Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CAvshall [populate this field
with the Commangled Manufacturer Code of its pending NAME.

When the NM Conftrol Mode Indicator is set to Mode 8 — Request NAME Address Claim, and theManufactyrer Code Qualifier
Flag (SPN 5658) is set to “0,” the commanding CA sets this 11-bit value to the Manufacturer Code that jt wishes to match
in the target CA’s| Current NAME. The target CA then uses this value in the matchytest’against its Cufrent NAME. If the
Manufacturer Code Qualifier Flag (SPN 5658) is set to 1 by the commanding CA, thetarget CA shall ignore the Commanded
Manufacturer Code field when matching the NAME.

For all other modgs, Commanded Manufacturer Code shall be set to all 1s\by command CA and target GA.

See 5.5.1.9 for the definition of Manufacturer Code.

Data Length: 11 bits
Resolution: See 5.5.1.9
Data Range: 0 to 2047
Type: Status
Suspect Paraméter Number: 5667
Reference: 5.11.2

5.11.2.12 Commgnded ECU Instance (SPN 5668)

When the NM Caontrol Mode Indicator.is. set to Mode 0 — Set Pending NAME, and the ECU Instance Qualifier Flag
(SPN 5659) is set|to “0,” the commanding CA sets this 3-bit value to the desired ECU Instance. The target CA shall then
use this 3-bit valug for the ECU Instance in its Pending NAME. If the ECU Instance Qualifier Flag (SPN|5659) is set to “1”
by the commandipg CA, the target CA shall not change the ECU Instance field of the Current NAME when the adopt
command is execyited.

When the NM Cortrol Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall populate this|field with the ECU
Instance of its Perrding NAME.

When the NM Control Mode Indicator is set to Mode 2 — Current NAME, the target CA shall populate this field with the ECU
Instance of its Current NAME.

When the NM Control Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CA shall populate this field
with the ECU Instance of its Pending NAME.

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, and the ECU Instance Qualifier
Flag (SPN 5659) is set to “0,” the commanding CA sets this 3-bit value to the ECU Instance that it wishes to match in the
target CA’s Current NAME. The target CA then uses this value in the match test against its NAME. If the ECU Instance
Qualifier Flag (SPN 5659) is set to “1” by the commanding CA, the target CA shall ignore the Commanded ECU Instance
field when matching the NAME.

For all other modes, Commanded ECU Instance shall be set to all 1s by command CA and target CA.
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See 5.5.1.8 for the definition of ECU Instance.

Data Length:
Resolution:
Data Range:

Type:

Suspect Parameter Number:

Reference:

5.11.2.13 Comma

3 bits

See 5.5.1.8
Oto7
Status
5668
5.11.2

nded Function Instance (SPN 5669)

When the NM Control Mode Ind|cator is set to Mode 0 — Set Pendmg NAME and the Functlon Instance Qualifier Flag

(SPN 5660) is set

use this 5-bit valug

to “1” by the com
adopt command ig

When the NM Co
Function Instance

When the NM Co
Function Instance

When the NM Co
with the Function

When the NM Corj
Flag (SPN 5660)

the target CA’'s C
Instance Qualifier
Instance field whel

For all other modsg

See 5.5.1.7 for the definition of Function Instance.

Data Length:
Resolution:
Data Range:
Type:

Suspect Param
Reference:

5.11.2.14 Comms3

O U
for the Functlon Instance in its Pending NAME. If the Functlon Instance Quallfler Flag
anding CA, the target CA shall not change the Function Instance field of the . Curren
executed.

htrol Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall'populate
of its Pending NAME.

htrol Mode Indicator is set to Mode 2 — Current NAME, the target’CA shall populate
of its Current NAME.

htrol Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CA shall
nstance of its Pending NAME.

trol Mode Indicator is set to Mode 8 — Request NAME Address Claim, and the Function
s set to “0,” the commanding CA sets this 5-hit, value to the Function Instance that it V
urrent NAME. The target CA then uses this, value in the match test against its NAM

n matching the NAME.

5 bits
See5.5:1.7
0 to 31
Stdtus
5669
5.11.2

bter Number:

nded-Function (SPN 5670)

s, Commanded Function Instanceshall be set to all 1s by command CA and target CA.

rget CA shall then
(SPN 5660) is set
t NAME when the

this field with the

this field with the

populate this field

Instance Qualifier
vishes to match in
E. If the Function

FFlag (SPN 5660) is set to “1” by the commanding CA, the target CA shall ignore the Compimanded Function

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME, and the Function Qualifier Flag (SPN 5661) is
set to “0,” the commanding CA sets this 8-bit value to the desired Function. The target CA shall then use this 8-bit value for
the Function in its Pending NAME. If the Function Qualifier Flag (SPN 5661) is set to “1” by the commanding CA, the target
CA shall not change the Function field of the Current NAME when the adopt command is executed.

When the NM Control Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall populate this field with the
Function of its Pending NAME.

When the NM Control Mode Indicator is set to Mode 2 — Current NAME, the target CA shall populate this field with the
Function of its Current NAME.
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When the NM Control Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CA shall populate this field
with the Function of its Pending NAME.

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, and the Function Qualifier Flag
(SPN 5661) is set to “0,” the commanding CA sets this 8-bit value to the Function that it wishes to match in the target CA’s
Current NAME. The target CA then uses this value in the match test against its NAME. If the Function Qualifier Flag
(SPN 5661) is set to “1” by the commanding CA, the target CA shall ignore the Commanded Function field when matching

the NAME.

For all other modes, Commanded Function shall be set to all 1s by command CA and target CA.

See 5.5.1.6 for the definition of Function.

Data Length:
Resolution:
Data Range:
Type:

Suspect Param
Reference:

5.11.2.15 CommaA

When the NM Cd
(SPN 5662) is set
use this 7-bit valu
“1” by the comma
command is exec

When the NM Co
Vehicle System of

When the NM Co
Vehicle System of

When the NM Co
with the Vehicle S

When the NM Control Mode Indicatof is set to Mode 8 — Request NAME Address Claim, and the Vehicl

Flag (SPN 5662) i
target CA’s Curre
Qualifier Flag (SP

For all other modsg

8 bits

See 5.5.1.6
0 to 254
Status
5670
511.2

bter Number:

nded Vehicle System (SPN 5671)

to “0,” the commanding CA sets this 7-bit value to the desired Vehicle System. The ta
e for the Vehicle System in its Pending NAME. If the-\fehicle System Qualifier Flag (S
nding CA, the target CA shall not change the Vehicle'System field of the Current NAM
ited.

htrol Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall populate
its Pending NAME.

htrol Mode Indicator is set to Mode 2 — Current NAME, the target CA shall populate
its Current NAME.

ntrol Mode Indicator is setto-Mode 3 — Set Pending NAME ACK, the target CA shall
ystem of its Pending NAME:

5 set to “0,” the commanding CA sets this 7-bit value to the Vehicle System that it wish
nt NAME. The.target CA then uses this value in the match test against its NAME. If th

s, Commanded Vehicle System shall be set to all 1s by command CA and target CA.

ntrol Mode Indicator is set to Mode 0 — Set Pending NAME, and the Vehicle Syslem Qualifier Flag

rget CA shall then
PN 5662) is set to
E when the adopt

this field with the

this field with the

populate this field

e System Qualifier
es to match in the
e Vehicle System

N 5662) is.setto “1” by the commanding CA, the target CA shall ignore the Commanded Vehicle System
field when matching the NAME.

See 5.5.1.4 for the definition of Vehicle System.

Data Length:
Resolution:
Data Range:
Type:

Suspect Parameter Number:

Reference:

7 bits

See 5.5.14
0to 126
Status
5671
5.11.2
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5.11.2.16 Commanded Vehicle System Instance (SPN 5672)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME and the Vehicle System Instance Qualifier Flag
(SPN 5663) is set to “0,” the commanding CA sets this 4-bit value to the desired Vehicle System Instance. The target CA
shall then use this 4-bit value for the Vehicle System Instance in its Pending NAME. If the Vehicle System Instance Qualifier
Flag (SPN 5663) is set to “1” by the commanding CA, the target CA shall not change the Vehicle System Instance field of
the Current NAME when the adopt command is executed.

When the NM Control Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall populate this field with the
Vehicle System Instance of its Pending NAME.

When the NM Control Mode Indicator is set to Mode 2 — Current NAME, the target CA shall populate this field with the
Vehicle System | :

When the NM Coptrol Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CAvshall [populate this field
with the Vehicle System Instance of its Pending NAME.

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, .and the Vehicl¢ System Instance
Qualifier Flag (SHN 5663) is set to “0,” the commanding CA sets this 4-bit value to the-Vehicle Systgm Instance that it
wishes to match in the target CA’s Current NAME. The target CA then uses this valuginthe match test pgainst its NAME.
If the Vehicle Sysfem Instance Qualifier Flag (SPN 5663) is set to “1” by the comimanding CA, the target CA shall ignore
the Commanded Yehicle System Instance field when matching the NAME.

For all other modgs, Commanded Vehicle System Instance shall be set toall 1s by command CA and tafget CA.

See 5.5.1.3 for th¢ definition of Vehicle System Instance.

Data Length: 4 bits
Resolution: See 5.5.1.3
Data Range: Oto15
Type: Status
Suspect Paraméter Number: 5672
Reference: 5.11.2

5.11.2.17 Commgnded Industry Group (SPN-5673)

When the NM Cagntrol Mode Indicator.is. set to Mode 0 — Set Pending NAME and the Industry Group Qualifier Flag
(SPN 5664) is set[to “0,” the commanding CA sets this 3-bit value to the desired Industry Group. The tafget CA shall then
use this 3-bit valug for the Industry Group in its Pending NAME. If the Industry Group Qualifier Flag (SPN| 5664) is set to “1”
by the commandipg CA, the target CA shall not change the Industry Group field of the Current NAME when the adopt
command is execyited.

When the NM Conptrol Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall populate] this field with the
Industry Group of jits Rending NAME.

When the NM Control Mode Indicator is set to Mode 2 — Current NAME, the target CA shall populate this field with the
Industry Group of its Current NAME.

When the NM Control Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CA shall populate this field
with the Industry Group of its Pending NAME.

When the NM Control Mode Indicator is set to Mode 8 — Request NAME Address Claim, and the Industry Group Qualifier
Flag (SPN 5664) is set to “0,” the commanding CA sets this 3-bit value to the Industry Group that it wishes to match in the
target CA’s Current NAME. The target CA then uses this value in the match test against its NAME. If the Industry Group
Qualifier Flag (SPN 5664) is set to “1” by the commanding CA, the target CA shall ignore the Commanded Industry Group
field when matching the NAME.

For all other modes, Commanded Industry Group shall be set to all 1s by command CA and target CA.
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See 5.5.1.2 for the definition of Industry Group.

Data Length:
Resolution:
Data Range:
Type:

Suspect Parameter Number:

Reference:

5.11.2.18 Comma

3 bits

See 5.5.1.2
Oto7
Status
5673
5.11.2

nded Arbitrary Address Capable (SPN 5674)

When the NM Control Mode Indicator is set to Mode 0 — Set Pending NAME and the Arbitrary Address Capable Qualifier

Flag (SPN 5665) i
target CA shall the
Capable Qualifier
Capabile field of th

When the NM Co
Arbitrary Address

When the NM Co
Arbitrary Address

When the NM Co
with the Arbitrary

When the NM Corj
Qualifier Flag (SP
it wishes to match
If the Arbitrary Ad
the Commanded 4

For all other modsg

See 5.5.1.1 for the definition of Arbitrary Address Capabile field.

Data Length:
Resolution:
Data Range:
Type:

Suspect Param
Reference:

5.11.3 NAME M3

5Setto 0, the commanding CA Sets this T-bit value to the desired Arbitrary Address g
n use this 1-bit value for the Arbitrary Address Capable state in its Pending NAME. If-the
Flag (SPN 5665) is set to “1” by the commanding CA, the target CA shall not change thg
e Current NAME when the adopt command is executed.

htrol Mode Indicator is set to Mode 1 — Pending NAME, the target CA shall'populate
Capabile field of its Pending NAME.

htrol Mode Indicator is set to Mode 2 — Current NAME, the target”CA shall populate
Capable field of its Current NAME.

htrol Mode Indicator is set to Mode 3 — Set Pending NAME ACK, the target CA shall
Address Capable field of its Pending NAME.

trol Mode Indicator is set to Mode 8 — Request NAME Address Claim, and the Arbitrary
N 5665) is set to “0,” the commanding CA sets-this 1-bit value to the Arbitrary Address
in the target CA’s Current NAME. The target.CA then uses this value in the match test
jress Capable Qualifier Flag (SPN 5665).is set to “1” by the commanding CA, the targ
\rbitrary Address Capable field when matching the NAME.

s, Commanded Arbitrary Address.€apable field shall be set to all 1s by command CA

1 bit
See5.5:1.1
Oto1
Status
5674
5.11.2

bter Numbetr:

nagenient Procedures

apable state. The
Arbitrary Address
Arbitrary Address

this field with the

this field with the

populate this field

Address Capable
Capable state that
against its NAME.
et CA shall ignore

and target CA.

5.11.3.1

NAME Management Message Support

To determine if a CA supports the NM message, a commanding CA can send a request for the NM message. CAs that do
not support this NM message shall respond to destination specific requests with the Acknowledgement message
(PGN 59392) with the appropriate NACK control byte. CAs that do not support this NM message will not respond to a global
request.

If the target CA supports the NM message, it shall send the NM message when requested. If it has a valid pending NAME,
it shall set the mode indicator to “Pending NAME” and bytes 3 through 8 set to the pending NAME. If it does not have a
valid pending NAME, it shall set the mode indicator to “Current NAME” and bytes 3 through 8 set to the current NAME. This
allows a method of querying for the support of the NM message as well as for currently existing or pending NAME. This can
be useful for a tool or other device trying to configure multiple devices.


https://saenorm.com/api/?name=592f1895775f24a26d07bbfc71f42064

SAE INTERNATIONAL J1939™-81 APR2025 Page 48 of 70

A state transition diagram describing the process for handling an NM message is presented in Figure D4. Note that if the
target CA does not accept the NM message, an operator or technician must modify the CA’s source address or NAME
through alternate means.

If the NAME is successfully modified, the target CA has a “pending” NAME. While in this pending state, the target CA can
still be transmitting messages using its current NAME. The pending NAME does not take effect until the unit responsible for
configuring the network sends an NM message with the mode indicator set to “Adopt Pending NAME.” When this message
is received, the target CA shall claim its address with its new NAME before originating or resuming transmissions on the

network.

5.11.3.2 Set Pending NAME

A target CA, upon[T

respond in either (
1. The target CA
the unchange
message with
pending NAM
current addre

The target CA
for Set Pendir

ecelpl Ol d
f two ways:

can accept the commanded changes to fields of the NAME. These changes to,the NA
 portions of the NAME become the pending NAME. The target CA shall respond by s
the appropriate ACK mode indicator. See mode definitions in 5.11.2.10, "The’response
E in bytes 3 through 8 and is sent to the address of the commanding CA/ The target C
s (the address last successfully claimed) when sending this message.

may reject the commanded changes to the NAME by sending.the NM message with t
g NAME NACK and the Error Code field set to the most appropriate value. See 5.11.2

AME” mode, shall

ME along with
ending the NM
shall include the
A shall use its

he mode indicator
.1 for error

values. If the grror value is “item not allowed” or “item conflict,” the qualifier flags in byte 2 shall be sét to 1 for fields

that cannot ch
5.11.3.3 Adopt R

The commanded
commands and th
stored (pending) N
Address Claimed
may be sent to th
activate all NAME

5.11.3.4 Verifyin

The identity of the
can acquire a new
commanding CA s
needed to prevent

this possible mismatch between address and NAME, the “Set Pending NAME” mode of the NM me

checksum of all 8
an example.

ange and O for fields that can change. The other databytes of the message shall be s
ending NAME

NAME changes shall be stored temporarily by'the target CA until the commanding CA
en sends the NM message with mode indicator for “Adopt Pending NAME.” The target
IAME shall adopt the pending NAME:and perform the necessary “reset” of the CA inc
message with the new NAME. Note that the NM message with the “Adopt Pending NAM
e global address. This allows the:eommanding CA to configure multiple CAs and th
changes.

j NAME Source Address

CA to be changed and its source address shall be verified prior to sending the NM mes
address through.the address arbitration process at any time. Since the timing of this e
ending the NM\message with the “Set Pending NAME” mode indicator is not synchro
a CA with a\newly acquired address from being incorrectly commanded to a new NAMH

bytes/of\the original NAME of the intended recipient of the new NAME. See 5.11.2.1. §

5.11.3.5 Rules for Use of the NM Message

1.

before accepting the change. See Figure A14.

Target CAs can accept “Set Pending NAME” commands from any CA.

bt to all 1s.

completes all such
A with temporarily
uding sending the
E” mode indicator
en simultaneously

sage. A target CA
vent relative to the
nized, a method is
. To guard against
ssage includes a
ee Figure A12 for

The target CA shall check each field marked for change and make sure it is able to provide the indicated behavior

If this message is supported, it shall at a minimum allow changing the ECU Instance and Function Instance.

A target CA shall verify that the CA which sent the “Adopt NAME” command is the same CA that sent the most recent

“Set Pending NAME” command that the target CA accepted prior to acting on “Adopt NAME.” See Figure A13.
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5.12 Working Sets

A Working Set is a concept intended to associate a group of controllers on a network where several applications each with
a distinct NAME possibly within different ECUs on different network nodes are acting as distributed processes to create a
single function as far as communication is concerned. This is particularly important on an Agricultural Implement Bus where
several dissimilar CAs (probably within different ECUs) are intended to co-operate as a single implement.

5.13 Network Error Management

Network error management exists to provide a means of detecting addressing related errors, for example, failure of a CA
to successfully claim an address. Other addressing related errors, for example, duplicate address claims or duplicate

NAMEs, can be detected by a diagnostic tool through the use of requests for Address Claimed.

5.13.1 CannotC

If a CA has attem
already claimed o
and bridges in son
the Cannot Claim

5.13.2 Address \

Address violation
multiple identical §
5.13.2.1 Attempt

If a CA receives §
send the Address

aim Address

bted and cannot successfully claim a source address because the address(€s), it atter
h the network by a CA with a higher priority NAME, a Cannot Claim Address-error ex
he systems, can be expected to detect and resolve failures to claim an address. Service
Address message and report the problem to the operator of the tool.

iolation

bccurs when two CAs are using the same SA. This can happen when configuring a new
FCUs to a network.

to Resolve Address Violation

message, other than the Address Claimed message, which uses the CA’s own SA,
Claimed message for its address. This shallinitiate address arbitration with the conflig

this address violatjion could occur often, the attempt to force‘address arbitration shall be limited to once ¢

5.13.2.2 System

If repeated attemp
notify other CAs o

The attempt to re

Notification

ts to resolve the address violation as described above are unsuccessful, the violated
h the network by setting aDTC.

arbitration. It can lbe advantageous of. important for other CAs on the network to be made aware that this

The suggested DT
5.14 Additional M

The features prg

[C is SPN = 2000+SA and FMI = 31.

inimum ‘Network Management Functionality

npted to claim are
sts. Service tools,
tools may monitor

network or adding

then the CA shall
ting device. Since
bvery 5 seconds.

ICA can choose to

solve the address vielation might not work if, for instance, an CA is not following the¢ rules of address

is happening.

communicating o

vided™ by the network management protocol include more than the m|n|mum re

A cannot operate

on a SAE J1939 network The foIIowmg section descrlbes minimum network management capab|I|ty for CAs to operate on
a SAE J1939 network. These are in addition to the minimum requirements listed in 5.2. A summary of the requirements and
capabilities for SAE J1939 CAs is provided in Appendix B.
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5.14.1 Reaction to Power Supply and Other Related ECU Disturbances

Due to the questionable integrity of power supplied to ECUs on towed vehicles and the time required for address arbitration,
the following criteria are established. This applies to all ECUs that are powered through a tractor interface connector on a
towed subnetwork (corresponding to a breakaway connector for the agricultural industry group). Any disturbance, such as
momentary power loss that lasts less than a specified time (2 ms minimum, 10 ms recommended), shall not require the CA
to initiate an address claim for its previously claimed address. This does not preclude a CA from performing any degree of
reset or re-initialization. The CA shall retain its NAME, claimed address, and address to NAME association data used by
that CA through such a disturbance. For disturbances of longer duration or higher frequency, the CA should perform its
network management functions as it normally does during a power up cycle. If the disturbance is longer than 1 second, then
the CA shall perform its network management functions as it normally does during a power up cycle. This is needed to force

towed vehicle systems to reinitialize after reconnection to the towing vehicle.

There is no requir
5.14.2 Network [

Connection, disca
disruption is the u

5.14.3 Addresse

CAs are strongly
the CA can atte
recommendation,
of the trailer can ¢

5.15 Wake-Up and Sleep

For wake-up and
interoperability, th
givenin Table 5 s

Within the AUTOS
in a low power sle

to keep other ECU
message requesti

5.15.1 Wake-Up

The following parg

ement for towing vehicles.
isruption during ECU Connection or Disconnection

nnection, or power-up of the ECU shall not disrupt network communications. An ex
ncontrolled transmission of a bit stream to the network during the power-up of an ECU

5 Continuity Across Power-Down and Power-Up Cycles

ecommended remember their address and any addresses for CAs that are commun
mpt to use the same addresses at the next powerup. Special requirements
for example, in towed subnetworks of On-Highway trailers where the instance and ass
hange at each power-up, or for example, when changing trailers.

sleep, SAE J1939 shall use methods described in AUTOSAR CAN Network Manag
e format of the message shall be fixedZThe values for the global and channel configy
nall be used.

AR documentation, several ECU'modes and network states are described. Generally, 3
ep mode until awakened by-an input signal or applicable WAKE message. It will use th
s awake as needed, and.then return to low power sleep mode when no other device is g
hg it to stay awake.

and Sleep Messagée (WAKE) (PGN 64380)

meter group/and parameters have been reserved to implement AUTOSAR CAN Netw

ample of network

cated with so that
can override this
bciated addresses

ement. To ensure

ration parameters

n ECU will remain
e WAKE message
ending the WAKE

ork Management.

Transmission Rate: See Table 5 and 5.15.3

Data Length: 8 bytes

Extended Data Page: 0

Data Page: 0

PDU Format: 251

PDU Specific: 124

Default Priority: 7

Parameter Group Number: 64380 (OOFB7Ch)

Start Position Length Parameter Name SPN
1 8 bits Control Bit Vector 8623 (see 5.15.1.1)
2-3 16 bits Partial Networking Information 8624 (see 5.15.1.2)
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5.15.1.1 Control Bit Vector (SPN 8623)

Control Bit Vector is a bitmapped parameter defined in the AUTOSAR documentation. Bits indicate such things as repeat
message state, synchronized shutdown, active wake-up, and partial networking support. See Figure 4.

Data Length: 1 byte
Resolution: 1 bit
Data Range: 0 to 255
Type: Status
Suspect Parameter Number: 8623
Reference: 5.15.1

5.15.1.2 Partial fetworking mformation (SPN3624)

Partial Networking Information is a bitmapped parameter defined in the AUTOSAR documentation) Bit within the partial
networking informption field are used as a filter to select a subset of devices to which the waké=up message applies. The
system integrator |s responsible for the allocation of bits to partial network groups.

If unspecified, all bits shall be set to 1. This makes the device a member of all partial networks, and its wake-up message
is effectively global. See Figure 4.

Data Length: 2 bytes
Resolution: 1 bit

Data Range: 0 to 65535
Type: Status

Suspect Paramgter Number: 8624
Reference: 5.15.1
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Table 5 - AUTOSAR network management configuration parameters

Parameter Value Description
CanNmUserDataEnabled FALSE Switch for enabling user data support.
CanNmGlobalPnSupport TRUE Switch for enabling partial networking support globally.
CanNmBusLoadReductionEnabled TRUE Switch for enabling busload reduction support.
CanNmNodeldEnabled FALSE Switch for enabling the source node identifier.
CanNmMsgCycleTime 1000 ms Determines the periodic rate in the “periodic transmission
mode with bus load reduction.”

CanNmMsgReducedFi Bus—cycle time-inthe periodictransmission-mode with bus load
reduction. (See 5.15.3 for determination of offset.)

CanNmPduCbvPRosition( Byte 1 Defines the position of the control bit veetor within the NM
PDU.

CanNmRepeatMessageTime 3000 ms Defines how long the NM shall stay in the Repgat Message
State.

CanNmTimeoutTime 5000 ms Denotes how long the NMrshall'stay in the Regdy Sleep State
before transition into the'Prepare Bus-Sleep Mpde is initiated.

CanNmWaitBus$leepTime 2000 ms Denotes how long the NM shall stay in the Prepare Bus-Sleep
Mode before transition into Bus-Sleep Mode shall take place.

CanNmPnInfoLgngth 2 byte Specifies the-dength of the PN request information in the NM
PDU.

CanNmPnInfoOffset 1 byte Specifies.the offset of the PN request information in the NM
PDU:

CanNmPnReset[lime 4000 ms Specifies the runtime of the reset timer. This rgset time is valid

for the reset of PN requests.

() One-based per

SAE J1939 convention. AUTOSAR doCumentation uses zero-based indexing.

Byte 1 Byte 2 | Byte 3 Byte 4 Byte 5 Byte & Byte 7

Byte &

CBY P Info Reserved | Reserved | Reserved | Reserved

Reserved

L Partial Networking Information as defined by AUTOSAR
CAN Network Management SWS_CanNm_00416

Control Bit Vector as defined by AUTOSAR CAN Network
Management 5W5_CanMm_00045

Figure 4 - AUTOSAR network management PDU format

5.15.2 Coordination of Address Claim

In the case that the network is asleep, sending an Address Claimed message is not productive. The CA used to wake the
network is recommended to be a single address capable CA that claims a global preferred address (see 5.6.2.1). Address
claim can then proceed as normal as devices awaken. If the CA used to wake the network is an arbitrary address capable
CA that can claim a dynamic address, the CA shall use the NULL address (254) as the source address for the initial wake-up
WAKE message, then claim an address and use its claimed address for subsequent keep-awake WAKE messages.
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5.15.3 Bus Load Reduction
For effective bus load reduction, it is necessary for each CA to have a random or unique offset assigned for the reduced

cycle time. Ideally, the reduced time would be assigned by the system integrator. The following formula may be used as a
default for computing the CanNmMsgReducedTime offset:

offset=SA *1.75 ms

NOTE: Assignment is preferable because this formula can produce duplicate intervals when rounded to software loop time
or transmit cycle time.

6. NOTES

6.1 Revision Indlicator

A change bar (I) Igcated in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes,|have been made to the previous issue of this document. An (R) symbol to the left of the document title
indicates a complgte revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor inh documents that contain editorial changes only.

PREPARELD BY SAE TRUCK AND BUS CONTROL AND COMMUNICATIONS NETWORK COMMITTEE OF
SAE TRUCK AND BUS ELECTRICAL AND ELECTRONIC STEERING COMMITTEE
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APPENDIX A - NETWORK MANAGEMENT SEQUENCE TIMING DIAGRAMS

Figure A1 illustrates a CA claiming an address with no contention on its address claim. The CA starts sending routine
messages when there has been no contending Address Claim within the required time period.

CA Network
Messages
Initialize
(POST) Address Claim
SA=X R
>
250 ms’ Time

Routine message
transmissions
SA=X

\A 4

' Single Address CAs with addresses in the 0 to 127 and 248 to 253 ranges may,omit the 250 ms de

Figure A2 illustrat
initialization when
Address Claimed
source address X

In the left sequeng
the CA B address
and sends anothg
address claim. CA
Claim Address me

In the right seque
identifies the CA B
priority to address

Figure A1 - Address claim by a CA with no contention

es single address capable CAs claiming the same address-’In both sequences, CA
CA A sends its initial Address Claimed message for source address X, so CA B does
message. After finishing its initialization operations, <CA"B sends its initial Address Cla

e diagram, the numeric value of NAME for CAAVis less than the numeric value of NAME
claim as a contending address claim. CA A'evaluates the NAME to determine it has pr
r Address Claimed message for address X. CA B identifies the CA A address clain
B evaluates the NAME and determines’it doesn’t have priority to address X. CA B the
ssage since it has no other address, to claim.

nce diagram, the numeric valie of NAME for CA A is greater than the numeric value

X. CA A then sends aCannot Claim Address message since it has no other address t

ay.

B is performing its
n’t receive CA A’s
Imed message for

B. CA Aidentifies
jority to address X
n as a contending
n sends a Cannot

of NAME B. CA A

address claim as a contending address claim. CA A evaluates the NAME and determines it doesn’t have

o claim.
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] Single Address Single Address
Slngle Address Sing|e Address CAA CAB
CAA CAB Time
Time Messages
Messages
- Initialize
Initialize (POST) Address Claim
(POST) Address Claim Power Up SA=X, Name A Power Up
SA=X, Name A
Initialize Initialize
POST
) (POST) Address Claim ( )
Address Claim SA=X. Name B
SA=X, Name B =
Pseudo-Random
Detay Cannot Claim
Address Claim L
SA=X, Name A Source Address, NAME A
Cannot Claim } Pseuds)-:?andom
Source Address, Name B elay
Vhere NAME A is less than NAME B Where NAME B is less than NAME A

Figure A2 - Cannot claim address after contending address claim

Figure A3 illustratgs two CAs claiming the same address, where CA B is an arbitrary address capable CA. In this example,
the numeric value| of NAME for CA A is less than the numeric valugyof NAME B. CA B is performing its|initialization when
CA A sends its inifjal Address Claimed message for address X, so,CA B doesn’t receive CA A’s Address Claimed message.
After finishing its initialization operations, CA B sends its initial*Address Claimed message for address [X. CA A identifies
the CA B addressclaim as a contending address claim. CA.A evaluates the NAME and determines it has|priority to address
X. CA A then sends another Address Claimed message for address X. CA B identifies the CA A a@ldress claim as a
contending address claim. CA B evaluates the NAME and determines it doesn’t have priority to address X. CA B selects
another address ()Y) and sends an Address Claimed.:message for address Y.

Arbitrary Address Capable
Time
Messages
Initialize
(POST) Address Claim Power Up
SA=X, Name A
Name A < Name B Initialize
. (POST)
Address Claim
SA=X, Name B
CA A Should
Resend

Address Claim

Address Claim SA=X, Name A

CA B should select
a new address and

Address Claim attempt to claim it

SA=Y, Name B

A

Figure A3 - Claim another address after contending address claim
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Figure A4 illustrates the bus collision of the Address Claimed messages when two CAs send their Address Claimed
messages simultaneously for the same address.

CAA CAB
Messages
Initialize ;
Address Claim
(POST) SA=X, Name A, B
> ANAAA ¢
ANAAAN Ti
Name A < Name B . me
Address Claim
SA=X, Name A, B
———> oo <
LAAAA
Repeated Collisions Occur,
devices go BUS OFF
CAs should retry using a
Pseudo-Random delay‘before
attempting to reclaim_and then
revert to Figuresy2 and 3.

Figure A4 - Address claim bus collision

Figure A5 illustrates a CA using a Request for Address Claimed to determine if the specific address has been claimed
before attempting|to claim the address. The CA sends a destination specific Request for Address Claimed to address X.
The CA determings that address X has not been claimed when it doesn’t receive an Address Claimed mgssage for address
X within the standprd response time out (per SAE J1939-21 and SAE J1939-22). The CA then sends arl Address Claimed

message for addréss X with no contending address claim.

CA Network
Messages
Time
Initialize \L
(POST) Request for Address Claim
DA=X, SA=254

1.25s
Address Claim
DA=255, SA=X
250 ms' Routine Message
Transmission
SA=X

»

»

" Single Address CAs with addresses in the 0 to 127 and 248 to 253 ranges may omit the 250 ms delay.

Figure A5 - Request for address claimed to check specific address
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