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reword

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

The ISO 11992 series specifies the interchange of digital information between road vehicles with a
maximum authorised total mass greater than 3 500 kg, and towed vehicles, including communication
between towed vehicles in terms of parameters and requirements of the lower OSI layers (physical and

datalinkla

yer) of the electrical connection used to connect the electrical and electronic systems.

This document is structured according to the Open Systems Interconnection (OSI) Basic Reference

Model, in

accordance with ISO/IEC 7498-1 and ISO/IEC 10731, which structures communication

systems into seven layers. When mapped on this model, the application layer protocol and data link

layer framgwork requirements specified/referenced in the ISO 11992 series standard are strugtyred

according to Figure 1.

Figure 1 il
— vehiclg
— vehiclg
— vehiclg
— vehiclg
The vehicle

The vehiclg
and ISO 11

The vehic

manufactufrer-specific diagnostic data definition.

strates a simplified communication framework:
normal communication framework,
diagnostic communication framework,
-specific use case framework, and
lower-layers framework.
normal communication framework is composed of this . document and ISO 11992-3.

diagnostic communication framework is composed of [SO 14229-1, ISO 14229-2,1S0 14239-3
DO2-4.,

e-specific use case framework is composed of ISO 11992-4, ISO 22901-1 or velicle

viii
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I Application | | connections b ctonnectlon_s
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| | i towed 2| | and towed 1S0 14229-1 - .
[ I vehicles — vehicles — UDS Part 1:
| | Part 2: Part3: Ap‘ihcat“’“ 1SO 14229-3 UDSonCAN
| / | Application Appllcatl_on layer ayer
| | layer for brakes for equipment 1SQ 11992-4
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| [ gear brakes and Pre{ on layer standards
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| [| OSILayer6 specific
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| N N2 \
| |
| 051 L 5 I | Session layer service primitive interface |
| ayer
| Session I ISO 14229-2 UDS Part 2: Session layer serviceg
| |
|

Figure 1 — Refereneced documents according to the OSI model
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INTERNATIONAL STANDARD

ISO 11992-2:2023(E)

Road vehicles — Interchange of digital information
on electrical connections between towing and towed

vehicles —

Part 2:

1 [Scope

Thif document specifies the SAE J1939-based application layer, the payload ofmessages, and|parameter
grolps for electronically controlled braking systems, including anti-lock braking systems (ABS), vehicle
dynamics control systems (VDC), and running gears equipment, to ensure the interchangp of digital
infgrmation between road vehicles with a maximum authorized totallmass greater than 3 00 kg and
thelr towed vehicles, including communication between towed vehitles.

Confformance and interoperability test plans are not part of this;document.

2 [Normative references

The following documents are referred to in the teXt'in such a way that some or all of thpir content
conptitutes requirements of this document. For.'dated references, only the edition cited dpplies. For
undated references, the latest edition of the reférenced document (including any amendments) applies.
ISO|3779, Road vehicles — Vehicle identification number (VIN) — Content and structure

[SO|11992-1, Road vehicles — Interchange of digital information on electrical connections between towing
and|towed vehicles — Part 1: Physical-and data-link layers

1S0|11992-3:2021, Road vehigless— Interchange of digital information on electrical connectiops between
towling and towed vehicles - Part 3: Application layer for equipment other than brakes and runpning gear
ISO[80000-1, Quantitiesand units — Part 1: General

SAH J1939-21, Reecommended Practice for a Serial Control and Communications Vehicle Netwark — Data
Link Layer

SAH J1939-71+Recommended Practice for a Serial Control and Communications Vehicle Network — Vehicle
Application-Layer

SAH [1939-DA, Recommended Practice for a Serial Control and Communications Vehicle Netwark — J1939
Digital Annex

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11992-1 and the following
apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

©IS

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

02023 - All rights reserved
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31

ABS

anti-lock braking system

control function, which automatically modulates the pressure producing the braking forces at the
wheels to limit the degree of wheel slip, or a system that provides an anti-lock braking function

3.2
ASR
anti-spin regulation

control function, which automatically modulates the engine torque or the pressure producing the
braking forces at the wheels to limit the degree of wheel spin, or a system that provides an anti-spin
control

3.3
axle group
assembly of two or more consecutive axles considered together in determining their! ¢ombined Joad
effect

34
centre-axle towed vehicle
towed vehifle (3.19) equipped with a rigid towing device, and in which the‘axle(s) is (are) positioned
close to the centre of gravity of the vehicle

3.5
converter(towed vehicle
dolly unit [that couples to a semi towed vehicle (3.18) with a.fifth-wheel coupling (3.8) and theieby
“converts”the semi towed vehicle to a full towed vehicle (3.9)

3.6
EBS
electronic praking system
braking sylstem in, which control is generated and processed as an electrical signal in the conftrol
transmissipn

3.7

ECU
electronic fontrol unit
electronic [item consisting of a combination of basic parts, subassemblies, and assemblies packdged
together ag a physically independeént entity

3.8
fifth-whegl coupling
link betwepn a towingwehicle (3.22) and a towed vehicle (3.19), designed for towing a semi towed vehicle
(3.18)

3.9
full towed|vehicle
towed vehicle (3.19) equipped with a towing device, which can move vertically (in relation to the towed
vehicle), and in which the axle(s) is (are) positioned farther from the centre of gravity of the vehicle

3.10

gateway

unit connecting different networks or parts of one network and performing any necessary protocol
translation

3.11
link towed vehicle
towed vehicle (3.19) with a fifth-wheel coupling (3.8), designed for towing a semi towed vehicle (3.18)

2 © IS0 2023 - All rights reserved
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3.12
network segment
part of a network that is within the domain of a single link layer

3.13
node

device capable of sending or receiving data whose identification will be unambiguous for authentication

purposes

3.14
RGE

runpning rear equipment
equiipment of a vehicle, including steering, suspension, and tyres

conjbination of towing vehicle (3.22) and towed vehicles (3.19) connected via aommunication link

munication

3.1
semi towed vehicle
towgd vehicle (3.19), which is designed-to be coupled to a semi towed vehicle towing vehlicle and to

ing full towed vehicle
d vehicle(3.19) equipped with a towing device, which can move vertically (in relation td
vehjcle), and:in which the axle(s) is (are) positioned less close to the centre of gravity of the Y
is capable of towing another vehicle

the towed
rehicle that

3.2%
towing semi towed vehicle

towed vehicle (3.19), which is designed to be coupled to a semi towed vehicle towing vehicle and
to impose a substantial part of its total weight on the towing vehicle (3.22) that is capable of towing

another vehicle

3.22
towing vehicle
motor vehicle or non-power-driven vehicle, which tows a succeeding vehicle

© IS0 2023 - All rights reserved
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3.23

VDC

vehicle dynamic control

control function as part of the braking system that reacts to stabilize the vehicle during dynamic
manoeuvres

Note 1 to entry: VDC has the possible sub-functions ROP (3.18) and YC (3.25).

3.24
wheel base
horizontal distance between the centres of the front axle group (3.3) and rear axle group

3.25
YC

yaw contrql
control furlction to reduce an unwanted lateral movement of a vehicle

Note 1 to enftry: Yaw control is part of a VDC (3.23) function.

4 Symbols and abbreviated terms

4.1 Symbols

Paxle numbed  POSition number of axle

— empty table cell or feature undefined

4.2 Abbreviated terms

ABS anti-lock braking system
Al address information
ASR anti-spin regulation

Cvt convention

CAN controller area network
DA destination‘address
DLC data length code

DP data-page

EDP extended data page

GE group extension

LSb least significant bit

LSB least significant byte
MSb most significant bit
MSB most significant byte
Msg message

4 © IS0 2023 - All rights reserved
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PDU
PF
PG
PGN

PS

priority

protocol data unit

PDU format

parameter group
parameter group number

PDU specific

IS0 11992-2:2023(E)

Roi

SA

TA

TO{
UT(¢
VD(
XBR
YC

Thif document is based on OSI service conventions as specified in ISO/IEC 10731.

roll-over prevention/protection
source address

target address

type of service

universal time coordinate
vehicle dynamic control
external brake request

yaw control

Conventions

6 |APP - Parameter specification

6.1

General definitions

Parpmeter ranges are of A:byte, 2-byte, and 4-byte in size. Discrete and control request parameters are
coded as 2-bit values.

REQ |8.1 APP - Parameter specification - General definitions

Intg¢rpretation of suspect parameter values shall be followed according to SAE J1939-71, unless othefwise spec-
ified in this dogument.

Thd

rangéand type.

data\parameter attributes are composed of data length, resolution, offset, data range} operating

The type of data parameters is either control request or measured status.

© IS0 2023 - All rights reserved

Control request data specifies a command requesting an action to be performed by the receiving
node. Examples of control request-type data are “service brake demand value” and “ride height

Measured status data conveys the current value of a parameter as measured or observed by the
transmitting node to determine the condition of the defined parameter. Examples of measured-
type data are “wheel-based vehicle speed” and “lift axle 1 position”. A measured-type parameter
can indicate the condition of the defined parameter, even if no measurement has been taken. For
example, the measured-type parameter can indicate that a solenoid has been activated, even if no
measurement has been taken to ensure the solenoid accomplished its function.
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Table 1 defines the parameter attributes.

Table 1 — Attribute definition

Attribute Definition
data length required number of bits/bytes of the parameter
resolution weight of a bit in physical unit
offset value of the binary value 0 (zero) in physical unit
data range physical range of data that the parameter is able to hold
operating fange physical range of data that can be used
type type of data, for example, measured or control request

6.2 APP|- Identification parameter specification

6.2.1 APP - Axle/wheel identification

This pararpeter indicates the identification number of the tyre or wheel. The_identification nunjber
specifies the tyre or wheel position on each axle and the number of axles starting from the front off{the

respective|towed vehicle (see Figure 3).

REQ |8.2 APP - Identification parameter specification - APP - Axle/wheel identification

Table 2 spefifies the parameter attributes. The axle/wheel identification shall only be used as complementafy
informatiof in conjunction with all axle, wheel, or wheel-end relatedinformation in the PG's message and sHall
be ignored)if those parameters are not supported. The identification number “0” shall be used, if the position
of the axle,[wheel, or wheel-end cannot be identified.

Table 2 — Axle/wheel idéntification attributes

Attrihute

Value

Data length

2 X 4 bit (enumeration)

Data range

bit 1 to bit 4:
01¢: wheel posjtion undefined
1,4 to F;c: wheel position 1 to 15
bit 5 to bit8:
044:‘@xle position undefined

1} to Fy¢: axle position 1 to 15

Type

mé&asured

Figure 2 specifigs-the parameter structure of axle and wheel/tyre position.
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1 2
7 6 5 4 3 2 1 0
3 4
Key

1 axle position

2 wheel position

3 most significant bit (MSb)

4 least significant bit (LSb)
Figure 2 — Parameter structure of axle and wheel/tyre position

REQ |8.3 APP - Identification parameter specification - Axle/wheel identification assignmgnt rules

Th¢ following assignment rules apply.

— | The axle/wheel identification shall be assigned sequentially from thewvehicle's centre line, starting from
“9” incrementing on the right side and from “7” decrementing on’the left side, in the normal dirg¢ction of
travel. “8” is used for the one wheel on the centre line as illustfated in Figure 3.

— | Itis assumed that each wheel rim has one and only one tyte.

— | In situations when the number of wheels on each wheél-end cannot be identified, or the wheel-¢nd alone is
to be identified, the parameters shall be identified using the default wheel position 7 left and 9 fight in the
normal direction of travel.

— | In cases when the wheel definition is shared;within the same PG, with another parameter or pgrameters,
the wheel-end can be specified as a wheelposition 1 to 7 on the left-hand side or 9 to 15 on the fight-hand
side, as required by the other parametefor parameters.

— | In situations when more than 15 axles are present on the vehicle, the first 15 axles shall be idenftified
using this procedure; the additional axles shall then be identified with the axle identification “0’ together
with the respective wheel identification.

NOTE Due to the parameter definition, there is an ambiguity between “parameter not suppqrted” (255)
and|wheel = 15 and axle ='15. As the identification number serves only as complementary information for other

par:

meters, the value 0f 255 identifies only a valid position, if those parameters are supported.
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Figure 3 — Axle and wheel/tyre position

6.2.2 APP - Identification data index

This parameter indicates the index to an array of identification data as defined by the parameter
“identification data indexed content” (see 6.2.3) and is used without that context.

REQ |8.4 APP - Identification parameter specification - Identification data index

The identification data index attributes shall follow the specification in Table 3.

Table 3 — Identification data index attributes

Attribute

Value

data length

1 byte

© IS0 2023 - All rights reserved
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Attribute Value
resolution 1 per bit
offset 0
data range 0 to 250 (enumeration as given in Table 5, column "Index")
operating range 0 to 250 (enumeration as given in Table 5, column "Index")
type measured
6.2 3—APP—Tdemtificationm data imdexed comtent
Thif parameter indicates an array of identification data that is indexed by the parametér“id¢ntification
dath indexed content” and is used without that context.
REQ |8.5 APP - Identification parameter specification - Identification data indexed content
Thg identification data indexed content shall follow the specification in Table 4 and'the vehicle identfification
nuthber parameter attributes shall follow ISO 3779 as specified in Table 5.
Table 4 — Identification data indexed contént attributes
Attribute Value
datp length 1 byte
resplution 1 per bit
offget 0
datp range 0to 250
opqrating range 0 to 250
typle measured
Table 5 — Identification data indexed content specification
Ingdex Attribute Value

0 parameter VIN
t106 content vehicle identification number as specified in ISO 3779 (encoded as a stripg)

resolution as specified in 1ISO 3779

data range as specified in ISO 3779
17 parameter truck drive system control support

content indicates if the towing vehicle supports the control of a drive system or ffetarder

installed on the towed vehicle
fiesolution 1
data range 0 to 250

operating range

0: no drive system control support by truck

1: truck supports only negative torque to control drive systems in the towed vehi-

cle

2: truck supports only positive torque to control drive systems in the towed vehicle

3: truck supports negative and positive torque to control drive systems in the

towed vehicle
4 to 249: reserved by document

250: unknown control support
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Table 5 (continued)
Index Attribute Value
18 parameter road train session number (optional)
;05 The road train session number can be used to identify a set of vehicles that forms

part of a wireless network or to help with remote analysis of data collected from
the vehicles using telematics.

The road train session number is changed, for example, on each ignition cycle, and
shall (if implemented) have entropy, so that it can be used as a method of uniquely
identifying a set of vehicles.

content randomised 8 byte binary value
regolution not applicable
dafa range 0000 0000 0000 00004 to FFFF FFFF FFFF FFFF,,

opprating range 0000 0000 0000 000044 to FFFF FFFF FFFF FFFF, 4

26 to |regerved by document
250

6.3 APP|- Braking systems parameter specification

6.3.1 APP - Park brake demand relative pressure

This pararheter requests the brake pressure for the parking brake as a percentage of the maxinjum
pressure.

REQ |8.6 APP - Braking systems parameter specification’<Park brake demand relative pressure
Table 6 spefifies the parameter attributes.

Table 6 — Park brake demand relative pressure attributes<Tbl_large_->

Attribute Value
data length 1 byte
resolution 0,4 % per bit
offset 0%
data range 0% to 100 %
operating range 0 % to 180.9%
type contrél request

6.3.2 APP - Service'brake demand pressure

This paranjetet fequests the brake pressure value of the service brake.

REQ |8.7 APP - Braking systems parameter specification - Service brake demand pressure

Table 7 specifies the parameter attributes.

Table 7 — Service brake demand pressure attributes

Attribute Value
data length 2 byte
resolution 5/256 kPa per bit
offset 0 kPa
data range 0 kPato 1 255 kPa
operating range 0 kPato 1 255 kPa

10 © IS0 2023 - All rights reserved
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Table 7 (continued)

Attribute Value

type control request

6.3.3 APP - Vehicle service brake status

This parameter indicates the current status of the vehicle's service brake by observing the brake
pressure.

Table 8 specifies the parameter attributes.

Table 8 — Vehicle service brake status attributes

Attribute Value
datp length 2 bit
dath range 00,: vehicle service brake passive

01,: vehicle service brake active
10,: error indicator
11,: not available or not installed

type measured

6.3/4 APP - Braking system wheel-based vehicle speed

Thip parameter indicates the absolute value of the actual speed of the vehicle (for example, positive
valyes for forward and backward speeds) calculated as the average of the wheel speeds pf one axle
inflpenced by slip and filtered by a frequency rafige of 5 Hz to 20 Hz.

REQ |8.9 APP - Braking systems parameter specification - Braking system wheel-based vehicle speed

TaHle 9 specifies the parameter attributes.

Table 9 — Braking system wheel-based vehicle speed attributes

Attribute Value
datp length 2 byte
resplution 1/256 km/h per bit
offget 0 km/h
datp range 0 km/h to 250 km/h
opdrating range 0 km/h to 250 km/h
typle measured

6.3.5 APP - Vehicle retarder control status

This parameter indicates the current status in all cases the retarder functionality is applied by the
driver's demand or by other systems (e.g. brakes).

REQ |8.10 APP - Braking systems parameter specification - Vehicle retarder control status

Table 10 specifies the parameter attributes.

Table 10 — Vehicle retarder control status attributes

Attribute Value
data length 2 bit

©1S0 2023 - All rights reserved 11
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Table 10 (continued)
Attribute Value

data range 00,: retarder passive

01,: retarder active

10,: error indicator

11,: not available or not installed
type measured
NOTE “Applied” means that the retarder starts to increase its torque and decelerates the vehicle.
6.3.6 APP - Retarder demand relative torque
This parampeter requests the torque of the retarder as a percentage of the retarder wleel torjque
reference.

REQ |[8.1

1 APP - Braking systems parameter specification - Retarder demand relative torque

Table 11 sp|

ecifies the parameter attributes.

Table 11 — Retarder demand relative torque attributes

Attribjute Value
data length 1 byte
resolution 1 % per bit
offset -125%
data range -125% to +125 %
operating range -125% to +125 %
type control request

In the definition of powertrain speed/torque, theretarder torque reaction is a deceleration specifiefl by

a negative

Figure 4 de

cigned parameter.

fines the retarder torque in relation to vehicle velocity.

12
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1
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7 A e
3 2
o
\d \c
Key
1 y-axis: retarder % torque
2 x-axis: vehicle velocity km/h in forward driving direction
3 0 km/h at 0 % torque
a Decelerating.
b Accelerating.
c Decelerating.
d Accelerating.
Figure 4 — Retarder torque in relation to vehicle velocity
EXAMPLE Given a retarder demand relative-torque = 75 % x the wheel torque reference of {
calcjlation steps are the following.
a) |Firststep: Vypy (variable of retarder:demand value)
Vrov =V -7.5-(-125
Vapc = RDV ~ VRDV_Offset _ ( ) —5p
VRDV _Resolution i
bit
b) |Second step: Vgt [measured actual retarder torque (ART)]

N Vart ~ VARD offset 50
RDC — -

VART_Resolution

where

VarT =VRpc XVRDC_Resolution + VRDC_0ffset 5

he retarder

1)

(2)

VART = _75 % .

6.3.7 APP - Retarder wheel torque reference

This parameter indicates the 100 % reference value for all the specified indicated retarder wheel torque
reference. It is specified only once and does not change if a different retarder torque map becomes valid.

REQ |8.12 APP - Braking systems parameter specification - Retarder wheel torque reference

Table 12 specifies the parameter attributes.

©IS

02023 - All rights reserved
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Table 12 — Retarder wheel torque reference attributes

Attribute Value
data length 2 byte
resolution 1 Nm per bit
offset 0 Nm
data range 0 Nm to 64 255 Nm
operating range 0 Nm to 64 255 Nm
type measured

6.3.8 APP - Retarder relative peak torque

This parameter indicates the actual torque of the retarder as a percentage of the retarder whéel torjque

reference.

REQ [8.1

3 APP - Braking systems parameter specification - Retarder relative peak torque

Table 13 sp

ecifies the parameter attributes.

Table 13 — Retarder relative peak torque attributes

Attribute Value
data length 1 byte
resolution 1 % per bit
offset -125%
data range -125% to +125 %
operating range -125 % to +125 %
type measured

6.3.9 AJP - Retarder actual maximum positive torque

This paranpeter indicates the actual makimum available positive torque that the retarder can deliver as
a percentage of the retarder wheel torque reference.

REQ |8.14 APP - Braking systemis parameter specification - Retarder actual maximum positive

torjque
Table 14 spkcifies the parameter attributes.
Table 14 — Retarder actual maximum positive torque attributes
Attriljute Value

data length 1 byte

resolution 1 % per bit

offset -125%

data range -125 % to +125 %

operating range 0% to+125%

type measured

6.3.10 APP - Retarder actual maximum negative torque

This parameter indicates the actual maximum available negative torque that the retarder can deliver as
a percentage of the retarder wheel torque reference.

14 © IS0 2023 - All rights reserved
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REQ |[8.15 APP - Braking systems parameter specification - Retarder actual maximum negative
torque

Table 15 specifies the parameter attributes.

Table 15 — Retarder actual maximum negative torque attributes

Attribute Value
data length 1 byte
resolution 1 % per bit
offget =125%
datp range -125 % to +125 %
opdrating range -125%to 0 %
typle measured

6.3{11 APP - Axle load sum

Thip parameter indicates the sum of the static vertical loads of the vehicle’axles.

REQ |8.16 APP - Braking systems parameter specification - Axle load sum

Table 16 specifies the parameter attributes.

Table 16 — Axle load sum-attributes

Attribute Value
datp length 2 byte
resplution 2 kg per bit
offget 0 kg
datp range 0 kgto 128 510 kg
opdrating range 0 kgto 128 510 kg
typle measured

6.3{12 APP - Pneumatic supply pressure

Thif parameter indicates the actual pneumatic supply pressure of the reservoir of the brakipg system.

REQ |8.17 APP~Braking systems parameter specification - Pneumatic supply pressure

Talle 17 specifies-the parameter attributes.

Table 17 — Pneumatic supply pressure attributes

| Aftribute Value
data length 1 byte
resolution 5 kPa per bit
offset 0 kPa
data range 0 kPato 1 250 kPa
operating range 0 kPato 1 250 kPa
type measured

6.3.13 APP - Brake lining

This parameter indicates the actual relative value of the brake lining of a specific brake. High values
indicate new linings, small values indicate worn linings.

© IS0 2023 - All rights reserved 15
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REQ |8.18 APP - Braking systems parameter specification - Brake lining

Table 18 specifies the parameter attributes.

Table 18 — Brake lining attributes

Attribute Value
data length 1 byte
resolution 0,4 % per bit
offset 0%
datarange 0% to 100 %
operating range 0% to 100 %
type measured

6.3.14 A:1P - Brake temperature

This parameter indicates the actual temperature of a specific brake.

REQ |8.1'9 APP - Braking systems parameter specification - Brake temperature

Table 19 specifies the parameter attributes.

Table 19 — Brake temperature attributes

Attribute Value
data length 1 byte
resolution 10 °C per bit
offset 0°C
data range 0°Cto 2500°C
operating range 0°Cto2500°C
type measured

6.3.15 AJP - Tyre pressure

This paranjeter indicates the agttal tyre pressure of a specific wheel without any corrections.

REQ |8.2 0 APP - Braking'systems parameter specification - Tyre pressure

Table 20 spjecifies the parfameter attributes.

Table 20 — Tyre pressure attributes

Attrijute Value
data lengtl tThyte
resolution 10 kPa per bit
offset 0 kPa
data range 0 kPato 2 500 kPa
operating range 0 kPato 2 500 kPa
type measured

6.3.16 APP - Automatic towed vehicle braking status

This parameter indicates the current status of the automatic towed vehicle braking. This function is
active when the pneumatic supply is insufficient or not connected. This parameter should be used for
driver information.
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REQ |8.21 APP - Braking systems parameter specification - Automatic towed vehicle braking status

Table 21 specifies the parameter attributes.

Table 21 — Automatic towed vehicle braking status attributes

Attribute Value
data length 2 bit
data range 00,: automatic vehicle braking inactive

01,: automatic vehicle braking active

1 nL- errorindicator

11,: not available or not installed

type measured

NOTE The brake pressure in the towed vehicle can be suppressed under certain conditions ih case of an
autgmatic braking. This parameter reflects the following conditions:

— |00,: the pneumatic supply is insufficient or not connected, the brake pressuge'is suppressed (ngt applied to
the brakes);

— |01,: the pneumatic supply is insufficient or not connected, the brake\pressure is not suppresged, and for
example, the towed vehicle brakes are applied;

— [11,: the pneumatic supply is sufficient and connected, the automatic braking function is not avallable.

6.3{17 APP - Vehicle ABS status

Thip parameter indicates the current status of the antilock braking function or system. The|parameter
is set active when the ABS starts to modulate the,wheel brake pressure and is reset to papsive when
all yheels are in stable condition for a certain. time period. The parameter can also be set active when
driyen wheels are in high slip (e.g. caused by the retarder).

In the case of at least one-wheel speed exkor, the error indicator for the parameter has priority.

REQ |8.22 APP - Braking systems parameter specification - Vehicle ABS status

Table 22 specifies the parameterattributes.

Table 22 — Vehicle ABS status attributes

Attribute Value
datp length 2 bit
datp range 00,: vehicle ABS passive

01,: vehicle ABS active
10,: error indicator
11,: not available or not installed

type measured

NOTE Active does not mean “installed” or “enabled”, but indicates an actual ABS situation.

6.3.18 APP - Vehicle electrical supply status

This parameter indicates, if the current status of the supply voltage is sufficient or insufficient for a
proper braking function. This also includes overvoltage conditions.

REQ |8.23 APP - Braking systems parameter specification - Vehicle electrical supply status

Table 23 specifies the parameter attributes.
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Table 23 — Vehicle electrical supply status attributes

Attribute Value
data length 2 bit
data range 00,: electrical supply insufficient

01,: electrical supply sufficient
10,: error indicator
11,: not available or not installed

type measured

6.3.19 A1P - Vehicle pneumatic supply status

This parameter indicates if the current status of the pneumatic supply pressure of the reservoir of|the
braking syptem is insufficient or sufficient for a proper braking function.

REQ |8.24 APP - Braking systems parameter specification - Vehicle pneumatic supply status

Table 24 splecifies the parameter attributes.

Table 24 — Vehicle pneumatic supply status attributes

Attrilute Value
data length 2 bit
data range 00,: vehicle pneumatic supply insufficient

01,: vehicle pneumatic supply sufficient
10,: error indicator
11,: not available or not installed

type measured

6.3.20 APP - Spring brake installation status

This paranjeter indicates if the vehicle is equipped with one or more axles fitted with spring brakeq.

REQ |8.2 5 APP - Braking systems parameter specification - Spring brake installation status

Table 25 spjecifies the parameter attributes.

Table 25— Spring brake installation status attributes

Attribute Value
data length 2 bit
data range 00,: vehicle without spring brakes

01,: vehicle with spring brakes
10,: error indicator
11,: not available or not installed

type measured

6.3.21 APP - Electrical load proportional function installation status

This parameter indicates if the vehicle is equipped with an electrical load proportional function.

REQ |8.26 APP - Braking systems parameter specification - Electrical load proportional function
installation status

Table 26 specifies the parameter attributes.
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Table 26 — Electrical load proportional function installation status attributes

Attribute Value
data length 2 bit
data range 00,: vehicle without electrical load proportional function

01,: vehicle with electrical load proportional function
10,: error indicator
11,: not available or not installed

type measured

6.3]22 APP - Load proportional function installation status

Thip parameter indicates if the vehicle is equipped with a load proportional function.

RE{Q) |8.27 APP - Braking systems parameter specification - Load proportional function installation
status

TaHle 27 specifies the parameter attributes.

Table 27 — Load proportional function installation Status attributes

Attribute Value
datp length 2 bit
datp range 00,: vehicle without load proportional fungtion

01,: vehicle with load proportional funttion
10,: error indicator
11,: not available or not installed

type measured

6.3{23 APP - ABS off-road request

Thif parameter requests the operating mode for the ABS off-road function. This pafameter is
ind¢pendent of the current ABS contrdl situation.

REQ |8.28 APP - Braking syStems parameter specification - ABS off-road request

TaHle 28 specifies the parameter attributes.

Table 28 — ABS off-road request attributes

Attribute Value
datp length 2 bit
datp range 00,: ABS off-road request off

01,: ABS off-road request on
10,: error indicator
TT, not available or not instatled

type status

6.3.24 APP - ASR brake control status

This parameter indicates the current status of the ASR brake control function. ASR active indicates that
the ASR function actually controls the wheel brake pressure at one or more wheels of the driven axles
and does not indicate “installed” or “enabled”.

REQ |8.29 APP - Braking systems parameter specification - ASR brake control status

Table 29 specifies the parameter attributes.
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Table 29 — ASR brake control status attributes

Attribute Value
data length 2 bit
data range 00,: ASR brake control passive
01,: ASR brake control active
10,: error indicator
11,: not available or not installed
type measured
6.3.25 APP - ASR engine control status
This parameter indicates the current status of the ASR engine control function. ASR active)indicptes
that the AR function tries to control the engine torque and does not indicate “installed”@r-“enabled”.

This statug
control reg

is independent of other control commands influencing the engine torque (eg transmis
uests), which can have higher priority.

bion

REQ |[8.3

0 APP - Braking systems parameter specification - ASR engine controlstatus

Table 30 sp

ecifies the parameter attributes.

Table 30 — ASR engine control status attributes

Attribjute Value
data length 2 bit
data range 00,: ASR engine control passive
01,: ASR engine control active
10,: error indicator
11,: not available or not installed
type measured
6.3.26 APP - Pneumatic control line status

This paran
service brg

heter indicates that the towing vehicle has a pneumatic control line for the towed vel
king system.

icle

REQ [8.3

1 APP - Braking systems parameter specification - Pneumatic control line status

Table 31 sp|

ecifies the parameter-attributes.

Table 31 — Pneumatic control line status attributes

Attribute Value
data length 2 bit
data range 00,: vehicle without pneumatic control line
01,: vehicle with pneumatic control line
10,: error indicator
11,: not available or not installed
type measured

6.3.27 APP - Two electrical circuits brake demand status

This parameter indicates that the service brake demand value, which is sent by the towing vehicle, can
be generated by one or two independent electrical braking circuits.

20
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tus

REQ [8.32 APP - Braking systems parameter specification - Two electrical circuits brake demand sta-

Table 32 specifies the parameter attributes.

Table 32 — Two electrical circuits brake demand status attributes

Attribute Value
data length 2 bit
data range 00,: one electrical braking circuit available

01 ~ twoelectrical hr:\](ing circuits available

10,: error indicator
11,: not available or not installed

type measured

6.3128 APP - Tyre pressure status

Thif parameter indicates the current status of the tyre pressure. An ‘insufficient tyr
is ipdicated, if the pressure is outside of a pressure range recommended by the tyre
manufacturer, to ensure an optimized operation with regard to the fuelconsumption of the

life time of the tyre.

P pressure
or vehicle
Vehicle and

REQ |8.33 APP - Braking systems parameter specification < Tyre pressure status

TaHle 33 specifies the parameter attributes.

Table 33 — Tyre pressare status attributes

Attribute Value
datp length 2 bit
datp range 00,: tyre pressure insuffieient

01,: tyre pressure sufficient
10,: error indicator
11,: not available or not installed

typle measured

6.3129 APP - Brake lining status

Thif parameter indicates the current status of the brake linings. An insufficient brake linifg status is

indicated if the liftings are worn out.

REQ |8.34 APP - Braking systems parameter specification - Brake lining status

TaHle 34 specifies the parameter attributes.

Tahla 24 Rralkolining ciatuc atixilbhaiac
LTUUIC JY DL AAIZC llllllls JLTUALTUHI AdlLll IUuLltvy
Attribute Value
data length 2 bit
data range 00,: brake linings insufficient

01,: brake linings sufficient
10,: error indicator
11,: not available or not installed

type measured
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6.3.30 APP - Brake temperature status

This parameter indicates the current status of the temperature of the brakes. A brake temperature out
of range value is indicated if the brake temperature is higher than a specific level for proper operation.

REQ |8.35 APP - Braking systems parameter specification - Brake temperature status

Table 35 specifies the parameter attributes.

Table 35 — Brake temperature status attributes

Attribute Vatue

data length 2 bit

data range 00,: brake temperature out of range
01,: brake temperature inside normal range
10,: error indicator
11,: not available or not installed

type measured

6.3.31 APP - Brake light switch

This parameter indicates that the brake pedal is currently being pressed.

REQ (8.3

6 APP - Braking systems parameter specification - Brakedight switch

Table 36 sp

ecifies the parameter attributes.

Table 36 — Brake light switch attributes

Attribute Value
data length 2 bit
data range 00,: brake light switch off
01,: brake light switch on
10,: error indicator
11,: not available or.not installed
type measured
6.3.32 APP - Vehicle type

This paranjeter indicates(ifia’vehicle is a converter towed vehicle or a towing or towed vehicle.

REQ |[8.3

7 APP - Braking systems parameter specification - Vehicle type

Table 37 sp|

ecifies the parameter attributes.

Table 37 — Vehicle tvpe attributes

Attribute Value
data length 2 bit
datarange 00,: towing or towed vehicle
01,: converter towed vehicle axle
10,: error indicator
11,: not available or not installed
type measured
NOTE This parameter definition is redundant to the definitions given in the parameter “geometric data

indexed content” (see 6.3.49) and is kept for backward compatibility.

22
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6.3.33 APP - Red warning signal request

This parameter requests the towing vehicle to activate the red warning signal, which indicates certain

specified failures within the braking equipment of the towed vehicle.

REQ |8.38 APP - Braking systems parameter specification - Red warning signal request

Table 38 specifies the parameter attributes.

Table 38 — Red warning signal request attributes

Attribute Vatue
datp length 2 bit
datp range 00,: red warning signal off

01,: red warning signal on
10,: reserved
11,: not available or not installed

typle control request

6.3{34 APP - Amber warning signal request

Thif parameter requests the towing vehicle to activate the ambér warning signal, whic
cerfain specified events within the braking equipment of thetowed vehicle. A flashing war
is uped to signal fault conditions that are related to non-braking systems, e.g. auxiliary equi

notfused to signal braking system-relevant faults or status,

h indicates
hing signal
bment. It is

REQ | 8.39 APP - Braking systems parameter specification - Amber warning signal request

TaHle 39 specifies the parameter attributes.

Table 39 — AmberWarning signal request attributes

Attribute Value
datp length 2 bit
datp range 00,: amber warning signal off

01,: amber warning signal on
10,: ambef warning signal flashing
11,: fioy available or not installed

typle control request

Thgamber warning’signal request is regarded as providing the same information as the yellqw warning
signal, activated-by the towed vehicle on pin five of the electric connector conforming to the ISO 7638

series.

Imglementation of a flashing signal is left open to the vehicle integrator of the vehicle. A frequency of

about® Hz to 1,5 Hz should be used.

6.3.35 APP - Electrical supply of non-braking systems status

This parameter indicates the current status of the supply voltage of non-braking systems.

status

REQ |[8.40 APP - Braking systems parameter specification - Electrical supply of non-braking systems

Table 40 specifies the parameter attributes.

© IS0 2023 - All rights reserved
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Table 40 — Electrical supply of non-braking systems status attributes

Attribute Value
data length 2 bit
data range 00,: supply of non-braking systems off
01,: supply of non-braking systems on
10,: error indicator
11,: not available or not installed
type measured
6.3.36 A

This para
approach a
brakes acc

:1P - Loading ramp approach assistance status

eter indicates whether the loading ramp approach assistance is activated. The loading r3
ssistance measures the distance to the loading ramp while reversing and applies the vel
brdingly.

) mp
icle

REQ (84

1 APP - Braking systems parameter specification - Loading ramp approach.assistance sta

fus

Table 41 sp|

ecifies the parameter attributes.

Table 41 — Loading ramp approach assistance status

Attribute Value
data length 2 bit
data range 00,: loading ramp approach assistance not active
01,: loading ramp approach assistance active
10,: error indicator
11,: not available or not installed
type measured
6.3.37 APP - VDC active
This paranjeter indicates the current status'ef the VDC function. Active means that VDC actually contfols
the engine[torque or the wheel brake pressure at one or more wheels and does not mean “installed”

or “enabled”. The parameter “VDC active” is only set to active when a vehicle stability function ey

occurs whe
in any pro
be “VDC ad

bre the intent is to impadcton vehicle stability. Interventions by the vehicle stability func
fess designed to detérimine the physical characteristics of the vehicle are not considere
tive” events.

rent
Fion
1 to

REQ (84

2 APP - Braking’systems parameter specification - VDC active

Table 42 sp

ecifies the-parameter attributes.

Table 42 — VDC active attributes

Attribute Yatue
data length 2 bit
datarange 00,: VDC passive
01,: VDC active
10,: error indicator
11,: not available or not installed
type measured
The parameter VDC active is communicated between directly coupled vehicles.

24
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6.3.38 APP - Road curvature

This parameter indicates the estimated value for the current road curvature. Positive values are used
for left-hand curves.

REQ |8.43 APP - Braking systems parameter specification - Road curvature
Table 43 specifies the parameter attributes.
Table 43 — Road curvature attributes
Attribute Vatue
datp length 2 byte
resplution 1/128 km~1 per bit
offget -250 km™1
datp range -250 km™1 to 250 km~!
opdrating range -250 km1 to 250 km™!
typle measured

6.3{39 APP - Wheel speed difference main axle

Thip parameter indicates the difference between the wheel speed on the right side and on the left side
of the main axle, calculated as specified in Formula (3) and filtered by a frequency rangel of 5 Hz to

20 Hz.
3

VWheel_Speed_Diff = VWheel_Speed_Right _VWheel_Speed_Left

whegre

Viheel_Speed_Diff is the wheel speed difference main axle;

Viwheel_Speed_Right is the wheelspeed right wheel;

ViWheel_Speed_Left is thelwheel speed left wheel.

RE(Q |8.44 APP - Braking systems parameter specification - Wheel speed difference main akle

Table 44 specifies-the parameter attributes.

Table 44 — Wheel speed difference main axle attributes

Attribute Value
datp Iength 2 byte
resolution 1/256 km/h per bit
offset -125km/h
data range -125km/h to 125 km/h
operating range -125km/h to 125 km/h
type measured

6.3.40 APP - Supply line braking

This parameter requests the activation of the brake system by means of venting the pneumatic supply
line.
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REQ [8.4

5 APP - Braking systems parameter specification - Supply line braking

Table 45 specifies the parameter attributes.

Table 45 — Supply line braking attributes

Attribute Value
data length 2 bit
data range 00,: supply line braking not requested

01,: supply line braking requested

10.: reserved
Z

11,: not available or not installed

type

control request

6.3.41 APP - Spring brake status

This paranmpeter indicates the current status of the vehicle spring brake(s).

REQ (84

6 APP - Braking systems parameter specification - Spring brake status

Table 46 specifies the parameter attributes.

Table 46 — Spring brake status attributes

Attribute Value

data length 2 bit

data range 00,: spring brake is released (is not brakingthe vehicle)
01,: spring brake is engaged (is brakingthe vehicle)
10,: error indicator
11,: not available or not installed

type measured

6.3.42 APP - Relative brake demand for'front or left vehicle side

This pararheter requests the percentage of the service brake demand value, which is applied to|the

steering aj
supported

wise distriFution.

le wheels or to the wheels“on the left-hand side of the vehicle. If brake force distributign is
full towed vehicles support axle-wise distribution and semi towed vehicles support sjide-

ve

REQ |8.47 APP - Brakingsystems parameter specification - Relative brake demand for front or left

icle side

Table 47 spgcifies the.parameter attributes.

Table 47 — Relative brake demand for front or left vehicle side attributes

Attribute Value
data length 1 byte
resolution 0,4 % per bit
offset 0%
data range 0% to 100 %
operating range 0% to 100 %
type control request
26 © IS0 2023 - All rights reserved
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This parameter requests the percentage of the service brake demand value, which is applied to the
wheels of the rear axle(s) or to the wheels on the right-hand side of the vehicle. If brake force distribution
is supported, full towed vehicles support axle-wise distribution and semi towed vehicles support side-

wise distribution.

vehicle side

REQ |8.48 APP - Braking systems parameter specification - Relative brake demand for rear or right

Table 48 specifies the parameter attributes.

Table 48 — Relative brake demand for rear or right vehicle side attributes

Attribute Value
datp length 1 byte
resplution 0,4 % per bit
offget 0%
datp range 0% to 100 %
opgrating range 0% to 100 %
typle control request

6.3/44 APP - Support of side- or axle-wise brake force distribution

Thip parameter indicates whether the functionality of.an axle- or side-wise brake force dis

ribution is

enapled. If brake force distribution is supported, fulltewed vehicles support axle-wise distribution and

sen}i towed vehicle support side-wise distribution:

RE{Q) |8.49 APP - Braking systems parameterspecification - Support of side- or axle-wise b
distribution

ake force

TaHle 49 specifies the parameter attributes:

Table 49 — Supportiof side- or axle-wise brake force distribution attributes

Attribute Value
datp length 2 bit
datp range 004:-side- or axle-wise brake force distribution disabled
01,: side- or axle-wise brake force distribution enabled
10,: error indicator
11,: not available or not installed
type measured

6.3/45- APP - Lateral acceleration

This parameter indicates the actual lateral acceleration of the vehicle. A positive lateral acceleration
value is used when the vehicle is accelerated to the left.

REQ |8.50 APP - Braking systems parameter specification - Lateral acceleration

Table 50 specifies the parameter attributes.

Table 50 — Lateral acceleration attributes

Attribute Value
data length 1 byte
resolution 1/10 m/s2 per bit

© IS0 2023 - All rights reserved
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Table 50 (continued)
Attribute Value
offset -12,5m/s?
datarange -12,5 m/s% to 12,5 m/s?
operating range -12,5 m/s% to 12,5 m/s?
type measured

6.3.46 APP - Stop lamps request

This paranlleter requests the towed vehicle to illuminate the stop lamps.

REQ |8.5 1 APP - Braking systems parameter specification - Stop lamps request

Table 51 spcifies the parameter attributes.

Table 51 — Stop lamps request attributes

Attribute Value
data length 2 bit
data range 00,: stop lamps illumination not request

01,: stop lamps illumination requested
10,: reserved
11,: not available or not installed

type control request

6.3.47 APP - Braking via electric control line support

This paranjeter indicates whether the vehicle supports braking via the electrical control or not.

REQ |8.52 APP - Braking systems parameterspecification - Braking via electric control line support

Table 52 splcifies the parameter attributes.

Table 52 — Brakingyvia electrical control line support attributes

Attrijute Value
data length 2 bit
data range 00,: braking via electrical control line not supported

01 braking via electrical control line supported
10 error indicator
11,: not available or not installed

type measured

6.3.48 APP-Geometric data index

This parameter is used as an index to an array of geometric data as defined by the parameter geometric
data indexed content (see 6.3.49) and is not used without that context.

REQ |8.53 APP - Braking systems parameter specification - Geometric data index

Table 53 specifies the parameter attributes.

Table 53 — Geometric data index attributes

Attribute Value
data length 1 byte
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Table 53 (continued)

Attribute Value

data range enumeration as specified in Table 54, column index

type measured

6.3.49 APP - Geometric data indexed content

This parameter is interpreted as an array of geometric data indexed by the parameter geometric data
index (6.3.48).

]
REQ |8.54 APP - Braking systems parameter specification - Geometric data indexed confent

Velicle geometrical data and keys shall be in accordance with the definitions in Annex A. Thé parameter attrib-
utep shall be in accordance with the specification in Table 54.

Table 54 — Geometric data indexed content attributes

Attribute Value
datp length 1 byte
datp range as specified in Table 55
typle measured

Table 55 — Content geometric data indexed content attributes

Indlex Attribute Value
D parameter extended vehicle type
content indicates the type of the&ehicle
resolution enumeration
offset 0
data range 0 to 250

: semitowed vehicle

: certre-axle towed vehicle
fulltowed vehicle

“converter towed vehicle

: link towed vehicle

: towing semi towed vehicle

: towing centre-axle towed vehicle
: towing full towed vehicle

8 to 249: reserved by document
250: unknown vehicle type

operating range

NO W N - O

il parameter d., (see Table A.1)
content distance between the coupling point and the middle of the first axle
Tesotution O, I m per bit
offset 0m
data range Omto 25,0 m
operating range |0 m to 25,0 m
2 |parameter Wirack wideh (S€€ Table A.1)
content width between the centre of the wheels at the same axle
resolution 0,01 m per bit
offset Omto 2,50 m
data range Omto 2,50 m

operating range |0 mto 2,50 m
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Table 55 (continued)

Index Attribute Value

3 |parameter Naxle count (@X1€ count)
content total number of axles
resolution 1 count per bit
offset 0
data range 0 to 250
operating range |1 to 250

4 |pafameter Nfront axle_count ({TONT axle count)
content total number of axles attached to the drawbar ~
regolution 1 count per bit no(]/V
offset 0 0’ v
dafa range 0to 250 ‘OsU.)V
opprating range |0 to 250, 0 indicates “no front axle” ?\'\

5 |pafameter Njift axle count (lift axle count) ,..D
content total number of liftable axles g(\VJ
regolution 1 count per bit o o
offiset 0 AO\
dafa range 0to 250 \\\<
opprating range |0 to 250, 0 indicates “no liftable axle” s\\}‘

6  |pafameter Myife axle position (11ft axle position ofl(it&(le Data Index (6 to 10) - 5)

i?) content axle posit.ion m_lmber of lift axle @)\S, with axle counting from the front to the rar

and starting with 1 R

regolution 1 count per bit _ (\\\
offiset 0 ﬁ\l;\"
dafa range 0to 250 f"\\\)
opprating range |0 to 250, 0 indigatc;\s"no liftable axle”

11 |pafameter daxleinumber@\ance to the next axle (wheel base))

;g cohtent wheel ba e_\{axle number to axle number+1, with axle number (Data Index -10)[= 1

to 19 goynting from the front to the rear

regolution O,/lg@\e'r bit
offset {
dafa range h<§'T\),m to 25,0 m
opprating 1@8 0O mto 25,0 m

30 |pa "am;@lv‘ d.. (see Table A.1)
coptent ' distance between the first and the second coupling point

 —

resolution U, Tm per bit
offset 0Om
data range 0O mto 25,0 m
operating range |0 mto 25,0 m

31 |parameter I, (see Table A.1)
content total length of vehicle
resolution 0,1 m per bit
offset 0Om
data range 0Omto 25,0 m
operating range |0 mto 25,0 m
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Table 55 (continued)
Index Attribute Value
32 |parameter hy (see Table A.1 and Figure A.1 to Figure A.5)
content nominal coupling height over ground for the first coupling point h;
resolution 0,02 m per bit
offset 0Om
datarange Omto5,00m
operating range |0 mto 5,00 m
33 |parameter h, (see Table A.1 and Figure A.1 to Figure A.5) O
content nominal coupling height over ground for the second coupling pow an unload-
ed vehicle; this data is dynamic and indicates the current couplin intfheight
resolution 0,02 m per bit ~ : :
offset 0m AQV
data range Omto5,00m ,\'\VJ
operating range |0 mto 5,00 m (@)
34 |parameter h; (see Table A.1) ) \(0.
content height over ground for the floor inside the, v@tle at the rear end of the floor
resolution 0,02 m per bit e
offset Om ‘\Q 7
data range 0Omto 500 m kg\\
operating range |0 mto 5,00 m \AQ
35 |parameter hy (see Table A.1) ‘\\\)
content height over ground for‘&ﬁ?floor inside the vehicle at the front end of the floor
resolution 0,02 m per bit ..('\\\
offset Om ﬁ\l;\"
data range 0 mto 5,0qfﬁ:\\\)
operating range |0 m to QGOVm
36 |parameter hs (;&ﬁ\able A1)
content t@eight over ground at the front of the vehicle
resolution ,,(D,OZ m per bit
offset c‘\‘f) Om
data rang@"/ 0Omto 5,00 m
operitﬁ?ange 0Omto 5,00 m
37 |parar ter h¢ (see Table A.1)
A Ql}cent height from the bottom most point of the chassis to the top most point of/the vehicle
%\ at the front of the vehicle
Tesolution U,0Z m per bit
offset Om
data range 0Omto 5,00 m
operating range |0 mto 5,00 m
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Table 55 (continued)

Index Attribute Value
38 |parameter h; (see Table A.1)
content total height over ground of the vehicle at the rear of the vehicle, this refers to the

rear end of the cargo put directly on the vehicle; this data is dynamic and indicates
the current rear total height

resolution 0,02 m per bit
offset 0m
data range O0mto5.00m

opprating range |0 mto 5,00 m

39 |pafameter dynamic tyre radius

cohtent dynamic tyre radius of the vehicle; for a vehicle equipped with a retardér-or driv
system the tyre radius refers to the wheels physically connected tothe retarder
drive system

[¢)

resolution 0,01 m per bit
offiset 0 m
dafa range 0Omto 2,50 m
opprating range |0 mto 2,50 m
40 |pafameter towed vehicle drive system capabilities
cohptent indicates the torque capabilities of a drive system or retarder installed on the
vehicle
regolution enumeration
offiset 0
dafa range 0to 250

opprating range |0: no drive system installed.inthe vehicle

1: drive system installed with only negative torque capabilities

2: drive system installed with only positive torque capabilities

3: drive system.installed with both positive and negative torque capabilities
4 to 249: resérved by document

250: unknewn torque capabilities

41to |palameter resefved by document
250
NOTE Information about “normal towed vehicle” or “converter towed vehicle” is also available with| the

parameter ‘{vehicle type?(see 6.3.32) and is supported for backward compatibility.

6.3.50 APP -Brake cylinder pressure first axle, left wheel

This param rees irst

axle. In the case of a full towed vehicle, first axle means the steering axle.

REQ |8.55 APP - Braking systems parameter specification - Brake cylinder pressure first axle, left
wheel

Table 56 specifies the parameter attributes.

Table 56 — Brake cylinder pressure first axle, left wheel attributes

Attribute Value
data length 1 byte
resolution 5 kPa per bit
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Table 56 (continued)
Attribute Value
offset 0 kPa
data range 0 kPato 1 250 kPa

operating range 0 kPato 1 250 kPa

type measured

6.3.51 APP - Brake cylinder pressure first axle, right wheel

Thif parameter indicates the actual pressure of the wheel-brake actuator at the right wheel|of the first
axlg. In the case of a full towed vehicle, first axle means the steering axle.

RE{Q) |8.56 APP - Braking systems parameter specification - Brake cylinder pressure first akle, right
wheel

TaHle 57 specifies the parameter attributes.

Table 57 — Brake cylinder pressure first axle, rightwheel attributes

Attribute Value
datp length 1 byte
resplution 5 kPa per bit
offget 0 kPa
datp range 0 kPato 1 250 kPa
opgrating range 0 kPato 1 250 kPa
typle measured

6.3/52 APP - Brake cylinder pressure second axle, left wheel

Thip parameter indicates the actualpressure of the wheel-brake actuator at the left wheel offthe second
axlg.

RE{Q) |8.57 APP - Braking systems parameter specification - Brake cylinder pressure second axle, left
wheel

TaHle 58 specifies the patameter attributes.

Table'58 — Brake cylinder pressure second axle, left wheel attributes

Attribute Value
datp length 1 byte
resplution 5 kPa per bit
offset OkPa
data range 0 kPato 1 250 kPa
operating range 0 kPato 1 250 kPa
type measured

6.3.53 APP - Brake cylinder pressure second axle, right wheel

This parameter indicates the actual pressure of the wheel-brake actuator at the right wheel of the
second axle.
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right wheel

REQ |[8.58 APP - Braking systems parameter specification - Brake cylinder pressure second axle,

Table 59 specifies the parameter attributes.

Table 59 — Brake cylinder pressure second axle, right wheel attributes

Attribute Value
data length 1 byte
resolution 5 kPa per bit
offset O kPa
data range 0 kPato 1 250 kPa
operating range 0 kPato 1250 kPa
type measured

6.3.54 A1P - Brake cylinder pressure third axle, left wheel

This para
axle.

eter indicates the actual pressure of the wheel-brake actuator at theleft wheel of the third

whieel

REQ |[8.39 APP - Braking systems parameter specification - Brake cylifider pressure third axle, left

Table 60 specifies the parameter attributes.

Table 60 — Brake cylinder pressure third axle, left wheel attributes

Attribute Value
data length 1 byte
resolution 5 kPa per bit
offset 0 kPa
data range 0 kPato 1 250 kPa
operating range 0 kPato 1250 kPa
type measured

6.3.55 A‘I1P - Brake cylindefpressure third axle, right wheel

This paraneter indicates'the actual pressure of the wheel-brake actuator at the right wheel of the third

axle.

REQ |[8.40 APP=Braking systems parameter specification - Brake cylinder pressure third axle, rig
wheel

ht

Table 61 sp|

ecifies the parameter attributes.

Table 61 — Brake cylinder pressure third axle, right wheel attributes

Attribute Value
data length 1 byte
resolution 5 kPa per bit
offset 0 kPa
data range 0 kPato 1250 kPa
operating range 0 kPato 1250 kPa
type measured

34
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6.3.56 APP - Wheel speed first axle, left wheel

This parameter indicates the unbalanced and unfiltered speed of the left wheel on the first axle. The
definition of axle positions is as follows.

— In the case of a full towed vehicle, the first axle is the steering axle.

— In the case of a semi towed vehicle, the first non-lifting axle equipped with the wheel speed
measuring sensors is used. Both sensors are on the same axle.

REQ | 8.61 APP - Braking systems parameter specification - Wheel speed first axle, left wheel

TaHle 62 specifies the parameter attributes.

Table 62 — Wheel speed first axle, left wheel attributes

Attribute Value
datp length 2 byte
resplution 1/256 km/h per bit
offget 0 km/h
datp range 0 km/h to 250 km/h
opdrating range 0 km/h to 250 km/h
type measured

6.3/57 APP - Wheel speed first axle, right wheel

Thip parameter indicates the unbalanced and unfiltéred speed of the left wheel on the firs

definition of axle positions is as follows.

— |In the case of a full towed vehicle, the first axle is the steering axle.

— |In the case of a semi towed vehicle the first non-lifting axle equipped with wheel speed
sensors is used. Both sensors are pn the same axle.

t axle. The

measuring

REQ |8.62 APP - Braking systems parameter specification - Wheel speed first axle, right wheel

Table 63 specifies the paraméterattributes.

Table 63 — Wheel speed first axle, right wheel attributes

Attribute Value
datp length 2 byte
resplution 1/256 km/h per bit
offget 0 km/h
datp Fahge 0 km/h to 250 km/h
operating range 0 km/h to 250 km/h
type measured

6.3.58 APP - ROP system status

This parameter indicates whether the ROP system is currently enabled or disabled.

REQ |8.63 APP - Braking systems parameter specification - ROP system status

Table 64 specifies the parameter attributes.
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Table 64 — ROP system status attributes

Attribute Value
data length 2 bit
data range 00,: ROP system disabled

01,: ROP system enabled
10,: error indicator
11,: not available or not installed

type measured

6.3.59 A:1P - YC system status

This parameter indicates whether the YC system is currently enabled or disabled.

REQ |8.64 APP - Braking systems parameter specification - YC system status

Table 65 splecifies the parameter attributes.

Table 65 — YC system status attributes

Attribute Value
data length 2 bit
data range 00,: YC system disabled

01,: YC system enabled
10,: error indicator
11,: not available or not installed

type measured

6.3.60 APP - Towed vehicle ROP system request

This paranjeter requests to enable or disable thé-towed vehicle ROP system.

REQ |8.6 5 APP - Braking systems parameter specification - Towed vehicle ROP system request

Table 66 specifies the parameter attributes.

Table 66 —Towed vehicle ROP system request attributes

Attribute Value
data length 2 bit
data range 003:-disable towed vehicle ROP system

01,: enable towed vehicle ROP system
10,: reserved
11,: not available or not installed

type control request

6.3.61 APP - Towed vehicle YC system request

This parameter requests to enable or disable the towed vehicle YC system.

REQ |8.66 APP - Braking systems parameter specification - Towed vehicle YC system request

Table 67 specifies the parameter attributes.

Table 67 — Towed vehicle YC system request attributes

Attribute Value
data length 2 bit
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Attribute Value

data range 00,: disable towed vehicle YC system

01,: enable towed vehicle YC system
10,: reserved
11,: not available or not installed

type control request

6.3.

62 APP - Vehicle combination ABS status

Thif parameter indicates the current status of the anti-lock braking function or system in¢luding the

stat

detgcted at the local vehicle or any of the towed vehicles and also considers the status of
vehjcle detection specified in 6.3.63.

us of additional towed vehicles. The parameter is set active if there is an ABS-related\fault condition

the towed

RE

0] |8.67 APP - Braking systems parameter specification - Vehicle combination ABS statug

Talj

le 68 specifies the parameter attributes.

Table 68 — Vehicle combination ABS status attributes

Attribute Value

dat

p length 2 bit

dat]

A range 00,: no ABS-related fault condition detected up to the end of the vehicle combir
01,: ABS-related fault condition detécted in the vehicle combination (for examy
detected)
vehicles does not have atéwed vehicle detection therefore, there should be an

additional towed vehicle)
11,: not available otnet installed

example, all ABS systems from this to-the last towed vehicle are fully operationfal)
in this or in one of the following towed vehicles or a following towed vehicle without ABS

10,: ABS status unclear (for-example, no ABS fault set but one of the following tpwed

ation (for

le, either

ndetected

typ

e measured

6.3
Thi

63 APP - Towed vehicle detection status

5 parameter is provided by any towed vehicle and indicates:
if that vehicle is-able to detect an additional towed vehicle (towed vehicle detection supp
if an additional towed vehicle is detected (parameter “vehicle status”); and

whichstype of brake system is detected in that vehicle (parameter “brake system type”)

ort);

RE

D)C~8.68 APP - Braking systems parameter specification - Towed vehicle detection status

Table 69 specifies the parameter attributes.

Table 69 — Towed vehicle detection status attributes

Attribute Value

data length 4 bit

© IS0 2023 - All rights reserved
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Table 69 (continued)

Attribute Value

data range 0000,: no brake system detected

0001,:to 0100,: ABS detected

0101, to 0110,: EBS detected

0111,: reserved by document

1000,: no brake system detected

1001, to 1101,: reserved by document

1110,: error indicator: towed vehicle detection not possible

1111,: not available or not installed: no towed vehicle detection installed

type measured

6.3.64 APP - Reverse gear status

This paranpeter indicates if the reverse gear at the gearshift box of the vehicle is engaged|or not.

REQ |8.69 APP - Braking systems parameter specification - Reverse gear status

Table 70 spjecifies the parameter attributes.

Table 70 — Reverse gear status attributes

Attribute Value
data length 2 bit
datarange 00,: reverse gear not engaged

01,: reverse gear engaged
10,: error indicator
11,: not available or not installed

type measured

6.3.65 APP - External brake request status

This parameter indicates if a brake request rieither from EBS nor from VDC/ROP/YC is currently active.

REQ |8.70 APP - Braking systems.parameter specification - External brake request status

Table 71 splecifies the parameter attributes.

Table 71 — External brake request status attributes

Attrihute Value
data length 2 bit
datarange 00,: no external brake request active

01,: external brake request active
10,: error indicator
11,: not available or not installed

type measured

NOTE The in-vehicle network of the towing vehicle can use the similar XBR PG as specified in J1939DA.

6.3.66 APP - Emergency braking status

This parameter indicates, if there is an active emergency braking request at the vehicle.

REQ | 8.71 APP - Braking systems parameter specification - Emergency braking status

Table 72 specifies the parameter attributes.
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Table 72 — Emergency braking status attributes

Attribute Value
data length 2 bit
data range 00,: no emergency braking active

01,: emergency braking active
10,: error indicator
11,: not available or not installed

type measured

6.4 APP - Running gear equipment parameter specification

6.4{1 APP - Driven axle load

Thip parameter indicates the current static vertical load on the driven axle of & vehicle. |n case the
vehjcle is equipped with more than one driven axle, the value of the axle with/the highest vertical load

is ti

ansmitted.

RE

0] |8.72 APP - Running gear equipment parameter specification ~Driven axle load

Tali

le 73 specifies the parameter attributes.

Table 73 — Driven axle load’attributes

Attribute Value
datp length 2 byte
resplution 2 kg per bit
offget 0 kg
datp range 0 kgto 128 510 kg
opdrating range 0 kgto 128 510 kg
typle measured

6.4

Thi
cha
axlg

2 APP - Nominal vehicle:body level, front axle

5 parameter indicates.the current nominal vehicle body height. In cases when controlle
hge request, front axle” (see 6.4.8), this value represents the current vehicle body height
referred to ground-evel.

d by “level
ht the front

RE

D |8.73 APP=Running gear equipment parameter specification - Nominal vehicle body 1
axle

bvel, front

Talle 74 specifies the parameter attributes.

Table 74 — Nominal vehicle body level, front axle attributes

Attribute Value
data length 2 byte
resolution 1 mm per bit
offset 0 mm
data range 0 mm to 64 255 mm
operating range 0 mm to 64 255 mm
type measured
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6.4.3 APP - Nominal vehicle body level, rear axle

This parameter indicates the current nominal vehicle body height. In cases when controlled by “level
change request, rear axle” (see 6.4.9), this value represents the current vehicle body height at the rear

axle referred to ground level.

axle

REQ |8.74 APP - Running gear equipment parameter specification - Nominal vehicle body level, rear

Table 75 specifies the parameter attributes.

I'able 75 — Nominal vehnicle body level, rear axie attributes

Attribute Value
data length 2 byte
resolution 1 mm per bit
offset 0 mm
data range 0 mm to 64 255 mm
operating range 0 mm to 64 255 mm
type measured

6.4.4 APP - Relative vehicle body level, front axle

This parameter indicates the current nominal vehicle body height. In cases when controlled by “level
change request, front axle” (see 6.4.8), this value represents the current vehicle body height at the front

axle referrgd to the ride height normal level 1.

axle

REQ |8.75 APP - Running gear equipment parameter.specification - Relative vehicle body level, front

Table 76 sp

pcifies the parameter attributes.

Table 76 — Relative vehicle body level, front axle attributes

Attrifute Value
data length 2 byte
resolution 1 mm per bit
offset -32 000-mny
data range -32,000mm to 32 255 mm

operating range

-32-000 mm to 32 255 mm

type

measured

6.4.5 APP—Relative vehicle body level, rear axle

This parameter indicates the current nominal vehicle body height. In cases when controlled by “level
change request, rear axle” (see 6.4.9), this value represents the current vehicle body height at the rear
axle referred to ride height normal level 1.

axle

REQ |8.76 APP - Running gear equipment parameter specification - Relative vehicle body level, rear

Table 77 specifies the parameter attributes.

Table 77 — Relative vehicle body level, rear axle attributes

Attribute

Value

data length

2 byte

40
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Table 77 (continued)
Attribute Value
resolution 1 mm per bit
offset -32 000 mm
data range -32 000 mm to 32 255 mm

operating range

-32 000 mm to 32 255 mm

type

measured

6.4
Thi

6 APP—TLevelcomtroi request

5 parameter requests to enable or disable the automatic level control.

RE

) |8.77 APP - Running gear equipment parameter specification - Level contrel request

Tah

le 78 specifies the parameter attributes.

Table 78 — Level control request attributes

Attribute Value
datp length 2 bit
datp range 00,: level control disabled
01,: level control enabled
10,: reserved
11,: not available or not installed: take no action
type control request
6.4]7 APP - Level control status

Thi

5 parameter indicates the current status of the level control function.

RE

0] |8.78 APP - Running gear equipment parameter specification - Level control status

Tah

le 79 specifies the parameter attributes.

Table 79 — Level control status attributes

Attribute Value
datp length 2-bit
dath range 00,: level control disabled
01,: level control enabled
10,: error indicator
11,: not available or not installed
type measured

6.4.8 APP - Level change request, front axle

This parameter requests to control the body height for the front axle lifting (up)/lowering (down). This

value of the parameter is sent as long as the lifting/lowering procedure lasts.

REQ |8.79 APP - Running gear equipment parameter specification - Level change request, front axle

Table 80 specifies the parameter attributes.
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Table 80 — Level change request, front axle attributes

Attribute Value
data length 2 bit
data range 00,: vehicle body up (lifting)

01,: vehicle body down (lowering)
10,: reserved
11,: not available or not installed: take no action

type

control request

6.4.9 Af]‘P - Level change request, rear axle

This para
value of th

b parameter is sent as long as the lifting/lowering procedure lasts.

eter requests to control the body height for the rear axle lifting (up)/lowering (down).

his

REQ [8.§

0 APP - Running gear equipment parameter specification - Level change request, rear axl

Table 81 sp

ecifies the parameter attributes.

Table 81 — Level change request, rear axle attributes

Attrilute Value
data length 2 bit
data range 00,: vehicle body up (lifting)
01,: vehicle body down (lowering)
10,: reserved
11,: not available or not installed: take no‘action
type control request
6.4.10 APP - Level change status, front axle

This paranmpeter indicates the current status'of'the level change of the body height at the front axle

to any exte

rnal control request.

due

REQ [8.§

1 APP - Running gear equipment parameter specification - Level change status, front axle

Table 82 sp

ecifies the parameter attributes.

Table 82 — Level change status, front axle attributes

Attrifjute Value
data length 2'bit
data range 00,: vehicle body lifting/lowering not active

01,: vehicle body lifting/lowering active

10,: error indicator

1T, not available or not installed

type

Measured

6.4.11 APP - Level change status, rear axle

This parameter indicates the current status of the level change of the body height at the rear axle due
to any external control request.

REQ |8.82 APP - Running gear equipment parameter specification - Level change status, rear axle

Table 83 sp

ecifies the parameter attributes.

42
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Table 83 — Level change status, rear axle attributes

Attribute Value
data length 2 bit
data range 00,: vehicle body lifting/lowering not active

01,: vehicle body lifting /lowering active
10,: error indicator
11,: not available or not installed

typ

e measured

6.4

Thi
axlg

Ac
foll
allo|

12 APP - Lift axle 1 position request

5 parameter requests to control the position of the lift axle 1 or the load condition-of t
. Numbering of lift axles starts from the front axle position.

mmand to control the lift axle position/tag axle load condition is sent in five’successiv
pwed by messages with lift axle position request set to take no action. Lless than five mg
wed if the receiver acknowledges via lift axle 1 position (see 6.4.17).

he first tag

P Inessages
ssages are

RE

) |8.83 APP - Running gear equipment parameter specification -'Lift axle 1 position req

hest

Tali

le 84 specifies the parameter attributes.

Table 84 — Lift axle 1 position request attributes

Attribute Value

dat]

h length 2 bit

dat]

A range 00,: lift axle position down/tag-axle laden

01,: lift axle position up/tag axlé unladen

10,: reserved

11,: not available or not fnistalled: take no action

typ

e control request

6.4

Thi
axlé

A command to controhthe lift axle position/tag axle load condition is sent in five successiv

foll
allo|

13 APP - Lift axle 2 position request

5 parameter requests tqcontrol the position of the lift axle 2 or the load condition of the
. The numbering of the lift axles starts from the front axle position.

pwed by messages with lift axle position request set to take no action. Less than five mg
wed if the réceiver acknowledges via lift axle 2 position (see 6.4.18).

second tag

L Imessages
ssages are

RE

0] |8.84 APP - Running gear equipment parameter specification - Lift axle 2 position req

lest

Talj

le 85 specifies the parameter attributes.

Table 85 — Lift axle 2 position request attributes

Attribute Value

data length 2 bit

data range 00,: lift axle position down/tag axle laden

01,: lift axle position up/tag axle unladen
10,: reserved
11,: not available or not installed: take no action

typ

e control request
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6.4.14 APP - Lift axle 3 position request

This parameter requests to control the position of the lift axle 3 or the load condition of the third tag
axle. The numbering of the lift axles starts from the front axle position.

A command to control the lift axle position/tag axle load condition is sent in five successive messages
followed by messages with lift axle position request set to take no action. Less than five messages are
allowed if the receiver acknowledges via lift axle 3 position (see 6.4.19).

REQ |8.85 APP - Running gear equipment parameter specification - Lift axle 3 position request

Table 86 specifies the rr\:n-amnh:r attributes

Table 86 — Lift axle 3 position request attributes

Attrilute Value
data length 2 bit
data range 00,: lift axle position down/tag axle laden

01,: lift axle position up/tag axle unladen
10,: reserved
11,: not available or not installed: take no action

type

control request

6.4.15 AP

This para
axle. The n

P - Lift axle 4 position request

mbering of the lift axles starts from the front axl€-position.

eter requests to control the position of the lift axle 4 or the load condition of the fourth|

tag

A commanf to control the lift axle position/tag axle load condition is sent in five successive messjges
followed by messages with lift axle position request.set to take no action. Less than five messages|are
allowed if the receiver acknowledges via lift axle 4(position (see 6.4.20).

REQ |8.8 6 APP - Running gear equipmentparameter specification - Lift axle 4 position request

Table 87 splecifies the parameter attributes.

Table 87 ~—-Lift axle 4 position request attributes

Attribjute Value
data length 2 bit
data range 00,:Aiftaxle position down/tag axle laden

01»:dift axle position up/tag axle unladen
10;: reserved
11,: not available or not installed: take no action

type control request

6.4.16 APP - Lift axle 5 position request

This parameter requests to control the position of the lift axle 5 or the load condition of the fifth tag
axle. The numbering of the lift axles starts from the front axle position.

A command to control the lift axle position/tag axle load condition is sent in five successive messages
followed by messages with lift axle position request set to take no action. Less than five messages are
allowed if the receiver acknowledges via lift axle 5 position (see 6.4.21).

REQ |8.87 APP - Running gear equipment parameter specification - Lift axle 5 position request

Table 88 specifies the parameter attributes.
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Table 88 — Lift axle 5 position request attributes

Attribute Value
data length 2 bit
data range 00,: lift axle position down/tag axle laden

01,: lift axle position up/tag axle unladen
10,: reserved
11,: not available or not installed: take no action

type control request

6.4]17 APP - Lift axle 1 position

Thip parameter indicates the position of the lift axle 1 or the load condition of the first ta

numbering of the lift axles starts from the front axle position.

o axle. The

REQ |8.88 APP - Running gear equipment parameter specification - Lift axle 1 position

Talle 89 specifies the parameter attributes.

Table 89 — Lift axle 1 position attributes

Attribute Value
datp length 2 bit
datp range 00,: lift axle position down/tag axle

01,: lift axle position up/tag axle
10,: error indicator
11,: not available or not installed

type measured

6.4]18 APP - Lift axle 2 position

Thip parameter indicates the position.@f’'the lift axle 2 or the load condition of the second tag axle. The

numbering of the lift axles starts from the front axle position.

REQ |8.89 APP - Running gearequipment parameter specification - Lift axle 2 position

Talle 90 specifies the parameter attributes.

Table 90 — Lift axle 2 position attributes

Attribute Value
datp length 2 bit
datp range 00,: lift axle position down/tag axle

01,: lift axle position up/tag axle
10,: error indicator

TT,:not available or not installed

type measured

6.4.19 APP - Lift axle 3 position

This parameter indicates the position of the lift axle 3 or the load condition of the third tag axle. The

numbering of the lift axles starts from the front axle position.

REQ |8.90 APP - Running gear equipment parameter specification - Lift axle 3 position

Table 91 specifies the parameter attributes.
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Table 91 — Lift axle 3 position attributes

Attribute Value
data length 2 bit
data range 00,: lift axle position down/tag axle

01,: lift axle position up/tag axle
10,: error indicator
11,: not available or not installed

type

measured

6.4.20 A1P - Lift axle 4 position

This para
numbering

of lift axles starts from the front axle position.

eter indicates the position of the lift axle 4 or the load condition of the fourth tagyaxle.

The

REQ |89

1 APP - Running gear equipment parameter specification - Lift axle 4 position

Table 92 sp

ecifies the parameter attributes.

Table 92 — Lift axle 4 position attributes

Attrilute Value
data length 2 bit
data range 00,: lift axle position down/tag axle
01,: lift axle position up/tag axle
10,: error indicator
11,: not available or not installed
type measured
6.4.21 APP - Lift axle 5 position
This parameter indicates the position of thelift axle 5 or the load condition of the fifth tag axle. [The
numbering of the lift axles starts from the front axle position.
REQ |8.92 APP - Running gear equipment parameter specification - Lift axle 5 position
Table 93 splecifies the parameter attributes.
Table 93 — Lift axle 5 position attributes
Attribute Value
data length 2'bit
data range 00,: lift axle position down/tag axle
01,: lift axle position up/tag axle
10,: error indicator
TT, not available or not installed
type measured

6.4.22 APP - Steering axle locking request

This parameter requests to lock the steering axle.

A command to lock or unlock the steering axle is sent in five successive messages followed by messages
with steering axle locking request set to take no action. Less than five messages are allowed if the

receiver ac

46

knowledges via steering axle locking (see 6.4.23).
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REQ | 8.93 APP - Running gear equipment parameter specification - Steering axle locking request

Table 94 specifies the parameter attributes.

Table 94 — Steering axle locking request attributes

Attribute Value
data length 2 bit
data range 00,: unlock steering axle

01,: lock steering axle
1 nL- reserved

11,: not available or not installed: take no action

typle control request

6.4)23 APP - Steering axle locking status

Thip parameter indicates the current steering axle locking status.

REQ |8.94 APP - Running gear equipment parameter specification - Steering axle locking status

TaHle 95 specifies the parameter attributes.

Table 95 — Steering axle locking status attributes

Attribute Value
datp length 2 bit
datp range 00,: steering axle unlocked

01,: steering axle locked
10,: error indicator
11,: not available or not installed

typle measured

6.4)24 APP - Traction help (load transfer) request

Thif parameter requests to centrol the lift axle position or tag axle load condition to transfef more load
on the driven axle of the vehicle.

A rgquest to switch thetraction help on or off is sent in five successive messages followed by messages
with traction help request set to take no action. Less than five messages are allowed if the receiver
ackhowledges through traction help (see 6.4.25).

REQ) |8.95APP - Running gear equipment parameter specification - Traction help (load trapsfer)
request

Table 96 specifies the parameter attributes.

Table 96 — Traction help (load transfer) request attributes

Attribute Value
data length 2 bit
data range 00,: traction help not requested

01,: traction help requested
10,: reserved
11,: not available or not installed: take no action

type control request

©1S0 2023 - All rights reserved 47


https://standardsiso.com/api/?name=911a607e80736a69e26a54b1f00f81a6

IS0 11992-2:2023(E)

6.4.25 APP - Traction help (load transfer) status

This parameter indicates the current status of the traction help function.

status

REQ [8.96 APP - Running gear equipment parameter specification - Traction help (load transfer)

Table 97 specifies the parameter attributes.

Table 97 — Traction help (load transfer) status attributes

Attrihute Yatue
data length 2 bit
data range 00,: traction help (load transfer) inactive

01,: traction help (load transfer) active
10,: error indicator
11,: not available or not installed

type measured

6.4.26 APP - Ride height request

This parameter requests to activate a normal ride body height. The normal levels 1 and 2 are toy

vehicle-sp¢cific body heights.

A request o activate a normal level is sent in five successive hiessages followed by messages ¥
ride height request set to take no action. Less than five messdges are allowed if the receiver alrg

acknowlediges through levelling control system, ride heightlevel (see 6.4.27).

ved

vith
ady

REQ | 8.97 APP - Running gear equipment parameter specification - Ride height request

Table 98 splecifies the parameter attributes.

Table 98 — Ridehigh request attributes

Attribute Value
data length 2 bit
data range 00,: normal levél 1 requested

01,: normal level 2 requested
10,: reserved
11,: notavailable or not installed: take no action

type contnolrequest

6.4.27 APP - Ride height level

This pararIeter indicates the current body height position status of the vehicle as a response to the

height requiest

Fide

REQ |8.98 APP - Running gear equipment parameter specification - Ride height level

Table 99 specifies the parameter attributes.

Table 99 — Ride height level attributes

Attribute Value
data length 2 bit
data range 00,: vehicle body not at requested normal level

01,: vehicle body at requested normal level
10,: error indicator
11,: not available or not installed
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Table 99 (continued)

Attribute Value

type measured

6.4.28 APP - Normal level

This parameter indicates the current state of the body height normal positions independent of a specific
level request. In the case when there is no corresponding body height position, the value not available
is transmitted.

RE(Q |8.99 APP - Running gear equipment parameter specification - Normal level

Table 100 specifies the parameter attributes.

Table 100 — Normal level status attributes

Attribute Value
datp length 2 bit
datp range 00,: vehicle body height at normal level 1

01,: vehicle body height at normal level 2
10,: error indicator
11,: not available, unknown body height level

type measured

6.4129 APP - Ramp level request

Thip parameter requests to control the body height to a level programmed and memorjzed in the
levglling control system.

A rgquest to activate one ramp level is sent'in five successive messages followed by messages|with ramp
levgl request set to take no action. Less;than five messages are allowed if the receiver acnowledges
thrgugh ramp level (see 6.4.30).

REQ |8.100 APP - Running gearequipment parameter specification - Ramp level request

TaHle 101 specifies the paramieter attributes.

Table 101 — Ramp level request attributes

Attribute Value
datp length 2 bit
datp range 00,: ramp level 1 requested

01,: ramp level 2 requested
10,: reserved
11.: notavailable or notinstalled: take no action

type control request

6.4.30 APP - Ramp level

This parameter indicates the current status of the body height as a response to the “ramp level request”
(see 6.4.29).

REQ |8.101 APP - Running gear equipment parameter specification - Ramp level

Table 102 specifies the parameter attributes.
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Table 102 — Ramp level status attributes

Attribute Value
data length 2 bit
data range 00,: vehicle body not at the requested ramp level
01,: vehicle body at the requested ramp level
10,: error indicator
11,: not available or not installed
type measured
6.4.31 APP - Ramp level position
This pararheter indicates the current state of the body height ramp level positions independent pf a

specific ley
available is

el request. In cases when there is no corresponding body height position, the-Value
transmitted.

not

REQ |8.1102 APP - Running gear equipment parameter specification - Ramp level position

Table 103 s

pecifies the parameter attributes.

Table 103 — Ramp level status attributes

Attrib

ute Value

data length

2 bit

data range

00,: vehicle body height at ramp level 1

01,: vehicle body height at ramp level 2

10,: error indicator

11,: not available, unknown body heightilevel

type

measured

6.4.32 AP

This paran
ramp level

Arequestt]
storage reg
through ra

P - Ramp level storage request

heter requests to store the current body height as the newly programmed and memor
5 1 or 2 in the levelling contral system.

0 store a ramp level is séhtin five successive messages followed by messages with ramp 1
juest set to take no action. Less than five messages are allowed if the receiver acknowlec
mp level storage (see6.4.33).

zed

bvel
ges

REQ |8.1103 APP - Running gear equipment parameter specification - Ramp level storage request

Table 104 s

pecifies the parameter attributes.

Table 104 — Ramp level storage request attributes

Attribute Value
data length 2 bit
data range 00,: store ramp level 1 request

01,: store ramp level 2 request
10,: reserved
11,: not available or not installed: take no action

type

control request

6.4.33 APP - Ramp level storage status

This parameter indicates the current status of the ramp level storage in the levelling control system as

aresponse

50

to the ramp level storage request.
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REQ |8.104 APP - Running gear equipment parameter specification - Ramp level storage status

Table 105 specifies the parameter attributes.

Table 105 — Ramp level storage status attributes

Attribute Value
data length 2 bit
data range 00,: no new ramp level stored

01,: new ramp level stored

1 nL- errorindicator

11,: not available or not installed

type measured

6.4)34 APP - Stop level change request
Thif parameter requests to immediately stop any change of the actual body height level.

Thip request is sent until the receiver acknowledges via stop acknowledge) (see 6.4.35).

RE(Q |8.105 APP - Running gear equipment parameter specification- Stop level change reqyest

Talle 106 specifies the parameter attributes.

Table 106 — Stop level change request attributes

Attribute Value
datp length 2 bit
datp range 00,: no stop request

01,: stop requested
10,: reserved
11,: not available or not-installed: take no action

type control request

6.4135 APP - Stop level change'request acknowledge

Thip parameter indicates-the current status of the levelling control system as a response fo the stop
levgl change request.

REQ) [8.106 APP‘- Running gear equipment parameter specification - Stop level change request ac-
knowledge

Talle 107 spécifies the parameter attributes.

Table 107 — Stop level change request acknowledge attributes

Attribute Value
data length 2 bit
data range 00,: no stop request

01,: stop request accepted
10,: error indicator
11,: not available or not installed

type measured

6.4.36 APP - Parking and towed vehicle air pressure

This parameter indicates the current pneumatic pressure on the circuit or reservoir for the parking
brake and the towed vehicle supply.
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REQ [8.107 APP - Running gear equipment parameter specification - Parking and towed vehicle air
pressure

Table 108 specifies the parameter attributes.

Table 108 — Parking and towed vehicle air pressure attributes

Attribute Value
data length 1 byte
resolution 8 kPa per bit
offset O kPa
data range 0 kPato 2000 kPa
operating range 0 kPato 2 000 kPa
type measured

6.4.37 APP - Auxiliary equipment supply pressure

This paraneter indicates the current pneumatic pressure in the auxiliary equipment supply circuit

REQ |8.1{08 APP - Running gear equipment parameter specification - Auxiliary equipment supply
préssure

Table 109 specifies the parameter attributes.

Table 109 — Auxiliary equipment supply pressure attributes

Attribute Value
data length 1 byte
resolution 8 kPa per bit
offset 0 kPa
data range 0 kPato 2000 kPa
operating range 0 kPato 2000 kPa
type measured

6.4.38 APP - Tyre pressure thteshold detection

—n

This parameter indicates the,pressure level of one specific tyre. This parameter is used in conjunction
with the tyre/wheel ideftification. The levels specified in Table 110 represent the different presqure
conditions|of the tyreas.specified in Table 111.

REQ 8.109 APP:= Running gear equipment parameter specification - Tyre pressure threshold detelc-
tiop

Table 110 spécifies the parameter attributes.

Table 110 — Tyre pressure threshold detection status attributes

Attribute Value
data length 3 bit
data range 000,: extreme over pressure

001,: over pressure

010,: no warning pressure
011,: under pressure

100,: extreme under pressure
101,: not defined

110,: error indicator

111,: not available
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Table 110 (continued)
Attribute Value
type measured
Table 111 — Pressure conditions of the tyre
Value Description

extreme over pressure

The tyre pressure is at a level where the safety of the vehicle can be jeopardized.

over pressure

The tyre pressure is higher than the pressure specified by the vehicle or tyre man-

ufacturer.

no /varning pressure

turer.

The tyre pressure is within the thresholds specified by the vehicle.er|tyie manufac-

und

er pressure

facturer.

The tyre pressure is lower than the pressure specified by the vehicle or §fyre manu-

extfeme under pressure

The tyre pressure is at a level in which the safety of thewehicle can be je¢ppardized.

6.4

39 APP - Air leakage detection

Thip parameter indicates the current air leakage (pressure loss) of*a tyre. This parametey is used in

con

unction with the tyre/wheel identification.

REQ | 8.110 APP - Running gear equipment parameter specification - Air leakage detection

Table 112 specifies the parameter attributes.

Table 112 — Air leakage detection attributes

Attribute Value
datp length 2 byte
resplution 0,1 Pa/s per bit
offget 0 Pa/s
datp range 0 Pa/s to 6 425,5 Pa/s
opgrating range 0 Pa/s to-6.425,5 Pa/s

typ

e

measuted

6.4

Thi
the

40 APP - Tyre'temperature

5 parameter,indicates the current temperature of a tyre. This parameter is used in conjupction with
tyre/wheel'identification.

RE

D |8.111 APP - Running gear equipment parameter specification - Tyre temperature

Tahle 413 specifies the parameter attributes
Table 113 — Tyre temperature attributes
Attribute Value
data length 2 byte
resolution 0,031 25 °C per bit
offset -273°C
data range -273°Cto1735°C
operating range -273°Cto1735°C
type measured
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6.4.41 APP - Tyre module power supply status

This parameter indicates the current status of the power supply of the tyre module. It indicates whether
itis sufficient to achieve the specified performance of the module. This parameter is used in conjunction
with the tyre/wheel identification.

REQ |[8.112 APP - Running gear equipment parameter specification - Tyre module power supply sta-
tus

Table 114 specifies the parameter attributes.

I'able 114 — 1yre module power supply status attributes

Attrifute Value
data length 2 bit
data range 00,: insufficient power supply
01,: sufficient power supply
10,: error indicator
11,: not available or not installed
type measured

6.5 APP|- Axle load parameter specification

6.5.1 APP - Axle load

—n

This paranjeter indicates the static vertical load of a vehicle axle identified by a tyre/wheel identificafion

parameter|(see 6.2.1).

REQ |8.1 13 APP - Running gear equipment parameteér-specification - Axle load

Table 115 specifies the parameter attributes.

Table 115 >~ Axle load attributes

Attribjute Value
data length 2 byte
resolution 0,5 kg per bit
offset 0 kg
data range 0 kg to-321127,5 kg
operating range 0kgto32127,5kg
type measured

6.5.2 APP <‘Axle load calibration data storage request

This parameter requests to store the following axle load calibration data in the ECU:

— the supplied externally measured axle load;

— the internally measured axle load of the axle identified by the tyre/wheel identification;
— the current date.

There are two types of axle load calibration requests.

— For the first type of calibration (00,), the external axle loads are provided and stored one axle at a
time.
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— For the second type of calibration (01,), the towed vehicle is put on a scale for complete vehicles in
a sequence where the entire towed vehicle is put on a scale on the first request, all axles except the
first axle on the second request, and so on until the last request with only the last axle of the towed
vehicle on a scale. In this type of calibration, the tyre/wheel identification is used to identify, which
axle that is being calibrated indicates the first axle on a scale, and it is assumed that all the following
axles are also on a scale. When an entire sequence is performed, the towed vehicle can calculate the
calibration data for each individual axle and store this data just like the first type of calibration.

A request to store the axle load calibration data is acknowledged by axle load calibration data storage

(see 6.5.3).

RE{) [8.114 APP - Running gear equipment parameter specification - Axle load calibration data stor-
age request

TaBle 116 specifies the parameter attributes.

Table 116 — Axle load calibration data storage request attributes

Attribute Value
datp length 2 bit
datp range 00,: store axle load calibration data using the individual axle scale
01,: store axle load calibration data using the vehicle scale sequence
10,: error indicator
11,: not available or not installed: take no action
type control request

6.5{3 APP - Axle load calibration data storage status

Thip parameter indicates the storage status.of a new axle load calibration data in the
sucgessful axle load calibration data storage request is acknowledged with a new axle load
dath stored even though the actual data‘storage can be postponed until a complete axle

seqpience is performed.

ECU. Each
calibration
calibration

REQ) |8.115 APP - Running gear equipment parameter specification - Axle load calibration ¢lata stor-
age status

TaHle 117 specifies the parameter attributes.

Tablé-117 — Axle load calibration data storage status attributes

Attribute Value
datp length 2 bit
datp range 00,: no new axle load calibration data storage request
01,: new axle load calibration data stored
10,: calibration aborted due to timeout or error
11,: not available or not installed
type measured

6.5.4 APP - Axle load measured by external scale

This parameter indicates the static vertical load, measured by an external scale at the time of the axle
load calibration, of one or several vehicle axles identified by the tyre/wheel identification and axle load
calibration data storage request.

— Ifthe axle load calibration data storage request is “Store axle load calibration data using individual
axle scale”, this parameter indicates the static vertical load of the vehicle axle identified by the tyre/
wheel identification measured by an external scale at the time of the axle load calibration.
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— If the axle load calibration data storage request is “Store axle load calibration data using vehicle
scale sequence”, this parameter indicates the total static vertical load of the vehicle axles starting
from the vehicle axle identified by the tyre/wheel identification and all the following vehicle axles

until the last vehicle axle measured by an external scale at the time of the axle load calibration.

REQ |[8.116 APP - Running gear equipment parameter specification - Axle load measured by external
scale

Table 118 specifies the parameter attributes.

Table 118 — Axle load measured by external scale attributes

Attribute Value
data length 2 byte
resolution 1 kg per bit
offset 0 kg
data range 0 kg to 64 255 kg
operating range 0 kg to 64 255 kg
type measured
6.5.5 APP - Axle load measured by towed vehicle
This parameter indicates the static vertical load, measured by the towed vehicle at the time of the gxle

load calibrftion, of one or several vehicle axles identified by the tyre/wheel identification and axle Joad
calibration| data storage request.

ve

REQ |8.1{17 APP - Running gear equipment parameter specification - Axle load measured by towed

icle

Table 119 s

pecifies the parameter attributes.

Table 119 — Axle load measured by towed vehicle attributes

Attribjute Value
data length 2 byte
resolution 1 kg per bit
offset 0 kg
data range 0 kg to.64)255 kg
operating range 0 kg'to64 255 kg
type megasured

6.5.6 AP

P -<AXle load calibration data load level

This paran

one out of the three levels: heavy, medium and light load.

d at

lev

REQ |8.118 APP - Running gear equipment parameter specification - Axle load calibration data load

el

Table 120 specifies the parameter attributes.

Table 120 — Axle load calibration data load level attributes

Attribute Value

data length

2 bit

56
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Table 120 (continued)

Attribute

Value

data range

00,: axle load calibration data for low load
01,: axle load calibration data for heavy load
10,: axle load calibration data for medium load
11,: not available or not installed

type

measured

6.5.7 APP - Axle load calibration type

Thip parameter indicates the type of calibration used. The towed vehicle can choose whethg

notjfto use the stored calibration data when calculating the axle load.

— |Normally, the towed vehicle does not use the stored calibration data and any external
that wants the calibrated axle loads uses the stored calibration data to calculate the cali

loads.

— |If the towed vehicle choses to include the stored calibration data when calculating the
any external application does not use the stored calibration data dgain.

br to use or

hpplication
brated axle

axle loads,

REQ |8.119 APP - Running gear equipment parameter specification - Axle load calibration {

ype

TaHle 121 specifies the parameter attributes.

Table 121 — Axle load calibration type attributes

Attribute Value
datp length 2 bit
datp range 00,: stored calibration data-used for axle load output
01,: stored calibration data not used for axle load output
10,: error indicator
11,: not available otnot installed
typle measured

6.5{8 APP - Maximum driven axle load

Thif parameter indicates the maximum allowed static vertical load on the driven axle of a
cas¢ of the vehicle is‘equipped with more than one driven axle the value of the axle with

vertical load is transmitted.

vehicle. In
he highest

REQ |8.120 APP - Running gear equipment parameter specification - Maximum driven axle¢ load

Table 122 specifies the parameter attributes.

Table 122 — Maximum driven axle load attributes

Attribute Value
data length 2 byte
resolution 2 kg per bit
offset 0 kg
data range 0 kgto 128 510 kg

operating range

0 kgto 128 510 kg

type

measured
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6.6 Ride height parameter specification

6.6.1 APP - Extended ride height and ramp level storage

This parameter indicates whether the towed vehicle supports the storage of four extra drive heights
and four extra ramp levels.

REQ

8.121 APP - Running gear equipment parameter specification - Extended ride height and ramp
level storage

Table 123 specifies the parameter attributes.

Table 123 — Extended ride height and ramp level storage attributes

Attrifute Value
data length 2 bit
data range 00,: extended ride height and ramp level storage supported (ride height’¢an be stored in
all three sets)
01,: extended ride height and ramp level storage supported (ride height can only be
stored in the two extended sets)
10,: error indicator
11,: not available or not installed
type measured
6.6.2 APP - Ride height and ramp level set request
This parameter requests a set of stored ride heights andstfamp levels to use in combination with|the
ride heightf request, ride height storage request, ramp level request, and ramp level storage requegt. If
extended 1jide height and ramp level storage are not supported, the default set is used independerjt of
the value olfthis signal.
REQ 22 APP - Running gear equipment parameter specification - Ride height and ramp level sqt

8.
request

Table 124 specifies the parameter attributes.

Table 124 — Ride height and ramp level set request attributes

Attribute Value
data length 2 bit
data range 00,tase the extended set 1 of the stored ride heights and ramp levels
01y use the extended set 2 of the stored ride heights and ramp levels
10,: reserved
11,: use the default set of the stored ride heights and ramp levels
type control request

6.6.3 APP - Ride height storage request

This parameter requests to store the actual body height level as new programmed and memorized ride
height 1 or 2 in the requested ride height set in the ECU. A request to store a ride height is sent in five
successive messages followed by messages with ride height storage request set to take no action. Less
than five messages are allowed if the receiver acknowledges through ride height level storage.

REQ |8.123 APP - Running gear equipment parameter specification - Ride height storage request

Table 125 specifies the parameter attributes.
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Table 125 — Ride height storage request attributes

Attribute Value
data length 2 bit
datarange 00,: store ride height 1

01,: store ride height 2
10,: reserved
11,: not available or not installed: take no action

type control request

6.6
Thi

4 APP - Ride height storage

5 parameter indicates the current status of the ride high storage in the levelling control §ystem as a
response to the ride high storage request.

RE

0] |8.124 APP - Running gear equipment parameter specification - Ride height storage

Talle 126 specifies the parameter attributes.

Table 126 — Ride height storage attributes

Attribute Value
datp length 2 bit
datp range 00,: no new ride height storage request
01,: new ride height stored
10,: error indicator: ride height cannot,be stored in the requested set
11,: not available or not installed
type measured
6.65 APP - Neutral gear request
Thip parameter requests to reduce the'engine torque to idle and open the clutch/switch to n¢utral gear.
For[low speeds the towing vehicle should even apply its own brakes to stop the vehicle.
Thip parameter indicates the-towing vehicle to reduce its engine torque to idle and open fhe clutch/
swifch to neutral gear. For fow’speeds the towing vehicle should even apply its own brakes|to stop the

veh

icle.

RE

) |8.125 APP -Running gear equipment parameter specification - Neutral gear request

Tah

le 127 specifi€s.the parameter attributes. Operating condition: speed <10 km/h during reversing.

b

Table 127 — Neutral gear request attributes

Attribute Value
datatenrgth 2bit
data range 00,: no neutral gear request
01,: neutral gear request
10,: error indicator
11,: not available or not installed
type control request

6.6.6 APP - Rear obstacle distance

This parameter indicates the current status of the rear obstacle distance and provides a visual and/or

aud

©IS

ible warning when approaching an obstacle during reversing.
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REQ |8.126 APP - Running gear equipment parameter specification - Rear obstacle distance

This parameter shall indicate the rear obstacle distance as part of the GPM22 message as specified in
IS0 11992-3:2021, 6.2.4. Operating condition: speed <10 km/h during reversing.

6.6.7 APP - Immobilizer status

This parameter indicates the current status of the immobilizer. If an immobilizer function is active in
the towed vehicle, this is indicated to the towing vehicle to show the driver the status in the towing
vehicle dashboard.

REQ | 8.127 APP - Running gear equipment parameter specification - Immobilizer status

Table 128 specifies the parameter attributes.

Table 128 — Immobilizer status attributes

Attribute Value
data length 2 bit
data range 00,: immobilizer passive, but installed

01,: immobilizer active
10,: error indicator: failure
11,: not available or not installed

type

measured

6.6.8 APP - Fifth wheel load

This paranjeter indicates the fifth wheel load of a vehicle,

The fifth wheel load is calculated according to Formula(4).
LFifth_\Vheel = LDriven_Axle XlDistance (4)
where

Lifth Wheet 1S the load of the fifth wheel;

Lpriven|axle 1S the load of the driven axle;
Ipistanck is the distance between the front axle and fifth wheel.
REQ |8.1 28 APP - Running gear equipment parameter specification - Fifth wheel load

Table 129 s

pecifies the parameter attributes.

Table 129 — Fifth wheel load attributes

Attribute Value
data length 2 byte
resolution 2 kg per bit
offset 0 kg

data range

0 kgto 128 510 kg

operatingr

ange 0 kgto 128 510 kg

type

measured
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6.6.9 APP - Ambient air temperature

This parameter indicates the ambient air temperature.
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REQ | 8.129 APP - Running gear equipment parameter specification - Ambient air temperature

The ambient air temperature attributes are specified in SAE J1939-DA (SPN 171).

6.6.10 APP - Parking brake status

This parameter indicates the current status of the parking brake. The purpose of this signal is to

indjcate to the towed velticie that the parking brake i tie towing velicie s appiied:

REQ |8.130 APP - Running gear equipment parameter specification - Parking brakesstatus

TaHle 130 specifies the parameter attributes.

Table 130 — Parking brake status attributes

Attribute Value
datp length 2 bit
datp range 00,: Parking brake passive

01,: Parking brake active
10,: error indicator: failure
11,: not available or not installed

type measured

6.6]11 APP - Neutral gear status

Thip parameter indicates the current status ofithie neutral gear. The purpose of this signal is
to the towed vehicle that the neutral gearyin the towing vehicle is applied for reverse

systems with automated braking.

to indicate
monitoring

REQ |8.131 APP - Running gear equipment parameter specification - Neutral gear status

Talle 131 specifies the parameter.attributes.

Table 131 — Neutral gear status attributes

Attribute Value
datp length 2bit
datp range 00,: Neutral gear not engaged

01,: Neutral gear engaged
10,: error indicator: failure
11,: not available or not installed

type measured

6.7 APP - Software update parameter specification

6.7.1 APP - Vehicle software update request

This parameter is used to indicate in the towing vehicle with the driver's dashboard the towed vehicle

software update request.

This parameter is used in combination with the vehicle software update request acknowledgement
parameter (see 6.7.2) that is sent from the towing vehicle with the driver's dashboard to the towed

vehicle.

© IS0 2023 - All rights reserved
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REQ |8.132 APP - Software update parameter specification - Vehicle software update request

Table 132 specifies the parameter attributes.

Table 132 — Vehicle software update request attributes

Attribute Value
data length 2 bit
data range 00,: no vehicle software update request

01,: vehicle software update request

10.: errorindicator
Z

11,: not available or not installed: take no action

type control request

6.7.2 APP - Vehicle software update request acknowledgement

This paranpeter is used in combination with the vehicle software update request (See-6.7.1) paramgter
that is senf from the towed vehicle(s) to the towing vehicle.

REQ |8.1[33 APP - Software update parameter specification - Vehicle software update request ac-
knpwledgement

The softwalre update request and acknowledge interaction between towing-and towed vehicles shall be in
accordancg with the definitions in Annex B. The parameter attributes shdll be in accordance with the specifjca-
tion in Table 133.

Table 133 — Vehicle software update requestacknowledged attributes

Attribute Value
data length 2 bit
data range 00,: vehicle software update request not acknowledged

01,: vehicle software updateréquest acknowledged
10,: error indicator: towed vehicle software update refused
11,: not available or not installed

type measured

7 APP 1 PG specification

7.1 APP|- Overview.0HPGs
The first niimber stands for the transmission direction,

— '1' for the transmission from the towing to the towed vehicle and

— '2'for the4ransmission from the towed to the towing vehicle.

The second number is an index number starting with '1".

REQ |8.134 APP - Overview of PGs - Standard initialisation message

The standard initialisation message, which is used for the dynamic address assignment, is one of the PDU 1
type messages, which shall be sent from the towing vehicle to the towed vehicle with the smallest nominal
transmission rate.
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REQ |8.135 APP - Overview of PGs - Continuously sent standard initialisation message

The standard initialisation message shall be sent continuously as well as one of the PDU 1 type messages,
which shall be sent from a towed vehicle to its predecessor with the smallest nominal transmission rate.

Annex C gives an overview of all messages and their flow.

The messages transmitted on the interface are distinguished by their unique identifier. The nominal
transmission rates are specified for messages with particular identifiers. For example, if there are three
towed vehicles, the towing vehicle sends one RGE11 message (PDU 1 type) to the first towed vehicle,
one to the second and one to the third, each with a nominal transmission rate of 100 ms.

The repetition time of PDU 2 type messages is independent of the number of towed vehicles,

REQ |8.136 APP - Overview of PGs - Optimal brake control

Th¢ messages EBS11 and EBS21 shall be transmitted only between two directly coupledivelicles for] optimal
bralke control between these two units.

Sing¢e EBS21 also contains information that is relevant to the towing vehicle' (warning information to
theldriver), this information is also mapped into the message EBS22.

Table 134 and Table 135 show an overview of PDU 1 and PDU 2.

Table 134 — Overview of the PDU 1

Adronym | Nominal transmis- | P EDP | DP PF PS PGN Remark
sion rate (GE)
EB$11 10 ms 316 |01 016 w1246 DA 000200, |—
EB$21 10 ms 316 |04 0 346 DA 00030044 |—
RGE11 100 ms 616 |06 0/ |E4, |[DA 00E400,4 |—
RGE12 1000 ms 615 |06 0,6 |8Ay, |DA 008A00,, |—
RGE21 100 ms 616 |06 0,6 |E5; |DA 00E500,, |—
RGE24 1000 ms 616 1016 06 1891 |DA 008900,, |—

Table 135 — Overview of the PDU 2

Adronym | Nominal transmis- P EDP | DP PF PS PGN Remark
sionate (GE)
EB$12 100 ms 615 |06 0 |FEqs |C94 |OOFECY9y |—
EB$22 1004ns 615 |06 0, |FEi4 |C44 |OOFEC4, |—
EB$23 100 ms 615 |06 0, |FEi4 |C6y5 |OOFEC6;4 |—
EB$24 1000 ms 616 |06 0,6 |FDyg |9A45 |OOFD9A,; |—
EB$25 100 ms 616 |06 04 |FO4 |20 [O00F0204¢ |—
EB$26 10ms 6rs—10 0—tEQ  [1F _  O00FQIE [
RGE22 100 ms 615 |06 0, |FEqs |5Ci¢ |OOFE5C;, |—
RGE23 1000 ms 615 |06 0, |FE;s |5E;4 |OOFESE;, |—
TD11 1000 ms 616 |04 0, |FEis |E6is |OOFEE6;s |—

REQ |8.137 APP - Overview of PGs - PG attribute and message definition
For each PG, the attribute and message definitions given in Table 136 and Table 137 shall apply.
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Table 136 — PG attribute definition

Attribute Definition
nominal transmission rate nominal time and tolerance between two subsequently transmitted messages
data length number of bytes of the message
default priority value of the parameter P specified in SAE J1939-21
extended data page value of the parameter EDP specified in SAE J1939-21
data page value of the parameter DP specified in SAE ]J1939-21
PDU format value of the parameter PF specified in SAE J1939-21
PDU specific value of the parameter PS specified in SAE J1939-21
PGN value of the parameter PG specified in SAE J1939-21
Table 137 — PG message definition

Cplumn title Definition
byte pos byte offset of the specified parameter starting with '1' (one) for the first byfte
bit pos bit offset of the specified parameter starting with{15(one) for the LSb
parameter name of the parameter as specified in 6.1
reference reference to the subsection number of the specified parameter

7.2 APP|- Message transmission in case of multiple towed vehicles

If more thgdn one towed vehicle is connected to the towing vehicle, the number of messages per second
needs to be reduced to meet the requirements of the physieal data interfaces concerning bus load. In
this case, the following restrictions apply.

REQ |8.1 38 APP - Overview of PGs - Multiple towed vehicles - Nominal transmission rate

All messaggs shall be sent with the nominal transmission rate as specified in this document.

REQ |8.1 39 APP - Overview of PGs~=Multiple towed vehicles - EBS26

The message EBS26 shall only be sent.in the case of one towed vehicle. If more than one towed vehicle is pref
ent, the mepsage EBS26 shall not be sént at all by any towed vehicle.

7.3 APP|- Towing vehicle

7.3.1 APP - Gengral specification

The generdl requirements specify details of the messages for use on the electrical connection between
towing and tewed vehicles.

A message is described by a short form of the function (e.g. GPM for General Purpose Message) and
two numbers. The first number of the message indicates the direction (towing to towed vehicle) and is
always '1". The second number is the message number.

The allowed attribute values attributes and mapping description are specified in detail in SAE J1939-21.

REQ |8.140 APP - Towing vehicle - Undefined bits

All undefined bits shall be transmitted with a value of "1". All undefined bits shall be treated as "don't care"
(either masked out or ignored).
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REQ |8.141 APP - Towing vehicle - Coupled vehicle messages

The

messages GPM11 and GPM21 shall be transmitted only between two coupled vehicles.

REQ |8.142 APP - Towing vehicle - Message direction

All towing vehicle messages shall be transmitted in the direction from towing to towed vehicle.

REQ i8.143 APP - Towing vehicle - Single message transmission rate tolerance

Thd

with a tolerance of #30 % as specified in Table 134 and Table 135.

single message transmission rate of a towing vehicle message shall meet the nominal transmliss

onrate

REQ | 8.144 APP - Towing vehicle - Average transmission rate tolerance

Thg
rat

average transmission rate within 5 min of a towed vehicle message shall meéet the nominal tran
e with a tolerance of +10 % as specified in Table 134 and Table 135.

mission

7.3

7.3

2 APP - General PGs, transmitted from the towing to the towed vehicle

2.1 APP - Time/Date message #1/1 (TD11)

RE

0] |8.145 APP - Towing vehicle - TD11

PGI

N FEE6 .

If this message is supported, it shall be implemented as specified in SAE J1939-DA: PG TD (Time/Datle) with

7.3

7.3

Wit
veh

3 APP - Electronic brake system PGs, transmitted from the towing to the towed ve

3.1 APP - Electronic brake system #1/1 (EBS11)

icle to the towed vehicle:

hicle

h this PG, the relevant infofmation for the electronic brake system function is sent from|the towing

RE

) |8.146 APP - Towing vehicle - EBS11

Thi

s message shall bé-supported and shall be implemented as specified in Table 138 and Table 139.

Table 138 — SP mapping of EBS11

Attribute Value
trahsmission repetition time 10 ms +1ms
datatength 8byte
extended data page 0
data page 0
PDU format 2(PDU1)
PDU specific DA (address of the successor)
default priority 3
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Table 139 — EBS11 message definition

Byte pos | Bit pos Parameter Reference

1 1to 2 |vehicle ABS status 6.3.17
3to4 |vehicleretarder control status 6.3.5

5to 6 |ASR brake control status 6.3.24

7 to 8 |ASR engine control status 6.3.25

2 1to 2 |brake light switch 6.3.31

3to4 |vehicle type 6.3.32

5to 6 |VDC active 6.3.3%

7 to 8 |parking brake status 6.6:10
3to4 — service brake demand pressure 6.32
5 — park brake demand relative pressure 6.3.1
6 — retarder demand relative torque 6.3.5

7 — relative brake demand for front or left vehicle side 6.3.42

8 — relative brake demand for rear or right vehicle side 6.3.43

7.3.3.2 A

With this H
vehicle to t

\PP - Electronic brake system #1/2 (EBS12)

G, the relevant information for the electronic brake systemfunction is sent from the towing
he towed vehicle.

REQ (8.1

47 APP - Towing vehicle - EBS12

If this mess

age is supported, it shall be implemented as specifiedin Table 140 and Table 141.

Table 140 — SP mapping of EBS12

Attribute Value
transmissign repetition time 100 ms = 10 ms
data length 8 byte
extended dpta page 0
data page 0
PDU forma 254 (PDU2)
PDU specific GE =201
default priqrity 6
Table 141 — EBS12 message definition
Byte pos| | ~Bit'pos Parameter Refererce
1 +to2 vehtele-retardercontrolstatus 635
3to4 |ROP system status 6.3.58
5to6 |YCsystem status 6.3.59
7 to 8 |vehicle software update acknowledge 6.7.2
2 1to2 [towed vehicle ROP system request 6.3.60
3to4 |towed vehicle YC system request 6.3.61
5to 6 |reverse gear status 6.3.64
7to8 |emergency braking status 6.3.66
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Table 141 (continued)
Byte pos Bit pos Parameter Reference

3 1to2 |[two electrical circuits brake demand status 6.3.27
3to4 |ABS off-road request 6.3.23
5to 6 |pneumatic control line status 6.3.26
7to 8 |load proportional function installation status 6.3.22
4 — neutral gear status 6.6.11
5to6 — road curvature 6.3.38

/ to 8 — braking system wheel-based vehicle speed 4.3.3

7.3]3.3 APP - Electronic brake system #1/2 (EBS13)

With this PG, the relevant information for the electronic brake system function-is|sent from[the towing
vehjcle to the towed vehicle. With respect to busload, the message EBS13 i§»only sent in fhe case of
maximal two towed vehicles. If more than two towed vehicles are present, the message EBS13 is not
sent at all by any towing vehicle.

REQ |8.14-8 APP - Towing vehicle - EBS13

If this message is supported, it shall be implemented as specified in Fable 142 and Table 143.

Table 142 — SP mapping of EBS13

Attribute Value
trahsmission repetition time 10dms £ 1 ms
datp length 8 byte
extpnded data page 0
datp page 0
PDU format 4 (PDU1)
PDU specific DA (address of the successor)
defhult priority 3
Table 143 — EBS13 message definition
Byte pos | Bitpos Parameter Refererce
1 — message cyclic redundancy check ISO 11992-3:202ft, 5.100
2 Lte'4 |sequence counter ISO 11992-3:202fL, 5.101
5to 8 |reserved by document —
3 — retarder demand relative torque 6.3.5
t ©0)5 — service brake demand pressure 6.3.2
6to8 — reserved by document —

7.3.4 APP - Running gear equipment PGs, transmitted from the towing to the towed vehicle

7.3.4.1 APP - Running gear equipment #1/1 (RGE11)

With this PG, the relevant information for the running gear equipment system function is sent from
the towing vehicle to the towed vehicle. It can be sent to each towed vehicle individually and/or to the
global destination address (all towed vehicles). If the global destination address is used, the PGs are
only sent to the successor vehicles.
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A request to enable or to disable the level control is sent in five successive messages followed by
messages with level control request set to take no action. Less than five messages are allowed if the
receiver acknowledges through level control (see 6.4.7).

REQ |8.149 APP - Towing vehicle - RGE11
If this message is supported, it shall be implemented as specified in Table 144 and Table 145.

Table 144 — SP mapping of RGE11

Attribute Value
transmissign repetition time 100 ms = 10 ms
data length 8 byte
extended dpta page 0
data page 0
PDU forma 228 (PDU1)
PDU specific DA (address of the towed vehicle)
default priqrity 6
Table 145 — RGE11 message definition
Byte pos|| Bitpos Parameter Refererjce
1 1to2 |ride heightrequest 6.4.26
3to4 |level change request, front axle 6.4.8
5to 6 |level change request, rear axle 6.49
7to8 |traction help (load transfer) request 6.4.24
2 1to2 [liftaxle 1 position request 6.4.12
3to4 |liftaxle 2 position request 6.4.13
5to6 |steeringaxle locking request 6.4.22
7to 8 |ramp level request 6.4.29
3 1to2 |level control request 6.4.6
3to4 |ramp level sterage request 6.4.32
5to 6 |stop levelchange request 6.4.34
7to 8 |ride height storage request 6.6.3
4to5 — drivew/axle load 6.4.1
— parking and towed vehicle air pressure 6.4.36
7 — auxiliary equipment supply pressure 6.4.37
1¢02  [lift axle 3 position request 6.4.14
3to4 |lift axle 4 position request 6.4.15
5to 6 [iiftaxie 5 posSition TequUest 6416
7to8 |ride height and ramp level set request 6.6.2

7.3.4.2 APP - Running gear equipment #1/2 (RGE12)

With this PG, the relevant information for the running gear equipment system function is sent from the
towing vehicle to the towed vehicle.

REQ |8.150 APP - Towing vehicle - RGE12
If this message is supported, it shall be implemented as specified in Table 146 and Table 147.
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Table 146 — SP mapping of RGE12

Attribute Value
transmission repetition time 100 ms = 10 ms
data length 8 byte
extended data page 0
data page 0
PDU format 138 (PDU1)
PDU specific DA (address of the towed vehicle)
defhult priority 6

Table 147 — RGE12 message definition

Byte pos | Bit pos Parameter Reference
1 1to 2 |axleload calibration data storage request 4.5.2
3to 8 |reserved by document +
2 — tyre/wheel identification 4.2.1
B to 4 — axle load measured by external scale 4.5.4
5 — identification data index q.2.2
— identification data content 4.2.3
7 1to 2 |liftaxle 1 position q4.4.17
3to4 |liftaxle 2 position 4.4.18
5to 8 |reserved by document +
8 — reserved by document +

It i recommended that RGE12 should be transmitted cyclically with the tyre/wheel id¢

ntification

parpmeters alternating for all tyres, but no specific order of identification values is assuined on the

rec¢iver side.

7.314.3 APP - Running gear equipment #1/3 (RGE13)

With this PG, the relevant information for the running gear equipment system function is se

ht from the

towling vehicle to the towed vehicle. If more than one towed vehicle is present, the message RGE13 is

senf by some towed

vehicles.

REQ |8.151 APP'- Towing vehicle - RGE13

If this messageis-Supported, it shall be implemented as specified in Table 148 and Table 149.

Table 148 — SP mapping of RGE13

Attribute Value
transmission repetition time 1000 ms + 100 ms
data length 8 byte
extended data page 0
data page 0
PDU format 6 (PDU1)
PDU specific DA (address of the successor vehicle)
default priority 6
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Table 149 — RGE13 message definition

Byte pos | Bit pos Parameter Reference
1to2 — maximum driven axle load 6.5.8
3to4 — fifth wheel load 6.6.8
5to6 — ambient air temperature 6.6.9
7to8 — reserved by document —

7.4 APP - Towed vehicle

7.4.1 APIP - General PGs, transmitted from the towed to the towing vehicle

There are ¢urrently no PGs defined within this group.
7.4.2 APP - Electronic brake system PGs, transmitted from the towed to the towing vehicle

7.4.2.1 APP - Electronic brake system #2/1 (EBS21)

With this RG, the relevant information for the electronic brake system funetion is sent from the toywed
vehicle to the towing vehicle.

REQ |[8.1[52 APP - Towed vehicle - EBS21
If this mesdage is supported, it shall be implemented as specified in Tahle 150 and Table 151.

Table 150 — SP mappingof EBS21

Attribute Value
transmissign repetition time 10 ms + 1 ms
data length 8 byte
extended dpta page 0
data page 0
PDU forma 3 (PDU1)
PDU specific DA (address of the predecessor)
default priqrity 3
Table 151 — EBS21 message definition
Byte pos | | Bit pos Parameter Refererjce
1 1to2™ |vehicle ABS status 6.3.17
3:t0 4 |vehicle retarder control status 6.3.5
5-te-6—vehieleservice-brakestatus 633
7 to 8 |automatic towed vehicle braking status 6.3.16
2 1to2 |VDC active 6.3.37
3to4 |supportofside or axle wise brake force distribution 6.3.44
5to 6 |Immobilizer status 6.6.7
7 to 8 |reserved by document —
3to4 — braking system wheel-based vehicle speed 6.3.3
5 — retarder relative peak torque 6.3.8
6to7 — wheel speed difference main axle 6.3.39
8 — lateral acceleration 6.3.45
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7.4.2.2 APP - Electronic brake system #2 /2 (EBS22)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehicle to the towing vehicle.

REQ |8.153 APP - Towed vehicle - EBS22
If this message is supported, it shall be implemented as specified in Table 152 and Table 153.

Table 152 — SP mapping of EBS22

Attribute Vatue
trahsmission repetition time 100 ms + 10 ms
datp length 8 byte
extpnded data page 0
datp page 0
PDU format 254 (PDU2)
PDU specific GE =196
defhult priority 6

Table 153 — EBS22 message definition

Byte pos | Bit pos Parameter Reference
1 1to 2 |vehicle ABS status .3.17
3to4 |vehicle retarder control status .3.5

3

w

5to 6 |vehicle service brake status

w
U
(o)}

7 to 8 |automatic towed vehicle braking status

W
U
[ee]

2 1to 2 |vehicle electrical supply(status

(O8]
(O8]
(O]

3to4 |red warning signal Fequest

|ON]
O8]
I~

5to 6 |amber warning(signal request

w
w
ol

7 to 8 |electrical supply of non-braking systems status

3 1to 2 |spring brake installation status

W
I\S]
—_

3to4 |electrical load proportional function installation status

(O8]
(O8]
N

5to 6 |vehiele type

(O8]
N
—_

7 to 8 Cfspring brake status

w
w
(o))

4 1 t02 |loading ramp approach assistance status

w
o~
o

3o 4 |supply line braking

w
NN
(@)}

5to 6 |stoplamps request

e N I SN e SN N N P N P N P N I P N B P N N e N e N N e N T N P N T N T N
(O8]
[\
o

7 to 8 |braking via electric control line support .3.47
b te’6 — axle load sum .39
7to8 — retarder wheel torque reference 6.3.5

7.4.2.3 APP - Electronic brake system #2/3 (EBS23)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehicle to the towing vehicle. All tyre-related parameters at the data bytes 1, 5, 6, and 7 are interpreted
in conjunction with the corresponding tyre/wheel identification given in bytes 2, 3, and 4. The tyre/
wheel identification is only interpreted when the corresponding parameter is supported and has no
relevance, if the corresponding parameter is not supported.

It is recommended that this PG is transmitted cyclically with the tyre/wheel identification parameters
alternating for all tyres, but no specific order of identification values is assumed on the receiver side.
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REQ |8.154- APP - Towed vehicle - EBS23

If this message is supported, it shall be implemented as specified in Table 154 and Table 155.

Table 154 — SP mapping of EBS23

Attribute Value
transmission repetition time 100 ms = 10 ms
data length 8 byte
extended data page 0
data page 0
PDU forma 254 (PDU2)
PDU specific GE =198
default priqrity 6
Table 155 — EBS23 message definition
Byte pos| | Bit pos Parameter Refererce
1 1to2 |tyre pressure status 6.3.28
3to4 |brake lining status 6.3.29
5to 6 |brake temperature status 6.3.30
7 to 8 |vehicle pneumatic supply status 6.3.19
— tyre/wheel identification (for tyre pressure-and tyre pressure status) 6.2.1
— tyre/wheel identification (for brake lining.and brake lining status) 6.2.1
— tyre/wheel identification (for brake tentperature and brake temperature |6.2.1
status)
5 — tyre pressure 6.3.15
6 — brake lining 6.3.13
7 — brake temperature 6.3.14
8 — pneumatic supply pressure 6.3.12
7.4.2.4 APP - Electronic brake'system #2/4 (EBS24)
With this RG, the relevant infermation for the electronic brake system function is sent from the toyved
vehicle to 1h_e towing vehicle) The parameter "georpetric data index” serves as an index to an arrzlz of
data transiitted in the pavameter “geometric data indexed content” and is continuously cycled through
all supported values, but no specific order of index values is assumed on the receiver side.
REQ |8.1 55 APP'- Towed vehicle - EBS24
If this mesdage Is supported, it shall be implemented as specified in Table 156 and Table 157.

Table 156 — SP mapping of EBS24

Attribute Value
transmission repetition time 1000 ms = 100 ms
data length 8 byte
extended data page 0
data page 0
PDU format 253 (PDU2)
PDU specific GE =154
default priority 6
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Byte pos | Bit pos Parameter Reference
1 — geometric data index 6.3.48
2 — geometric data indexed content 6.3.49
3 1to4 |towed vehicle detection status 6.3.63
5to 6 |vehicle combination ABS status 6.3.62
7 to 8 |reserved by document —
4 1to 2 |vehicle software update request 6.7.1
3to4 |reserved by document +
5to 8 |reserved by document +
b to 8 — reserved by document +

7.4)2.5 APP - Electronic brake system #2 /5 (EBS25)

With this PG, relevant information for the electronic brake system function is sent from|the towed
vehjicle to the towing vehicle.

REQ |8.156 APP - Towed vehicle - APP - Electronic brake system #2/5 (EBS25)

If this message is supported, it shall be implemented as specified in“Table 158 and Table 159.

Table 158 — SP mapping of EBS25

Attribute Value
trahsmission repetition time 100 ms = 10 ms
datp length 8 byte
extpnded data page 0
datp page 0
PDU format 254 (PDU2)
PDU specific GE =173
defpult priority 6
Table 159 — EBS25 message definition
Byte pos | Bit pos Parameter Reference
1 — brake cylinder pressure first axle, left wheel 4.3.50
2 — brake cylinder pressure first axle, right wheel 4.3.51
3 — brake cylinder pressure second axle, left wheel 4.3.52
4 — brake cylinder pressure second axle, right wheel 4.3.53
5 brake-eyptinder-pressure-thirdaxteteftwheet 6.3.54
6 — brake cylinder pressure third axle, right wheel 6.3.55
7 1to2 |ROP system status 6.3.58
3to4 |YCsystem status 6.3.59
5to 6 |external brake request status 6.3.65
7 to 8 |Neutral gear request 6.6.5
8 — rear obstacle distance 6.6.6
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7.4.2.6 APP - Electronic brake system #2/6 (EBS26)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehicle to the towing vehicle. If supported, this PG is sent by the first towed vehicle. It is not sent by any
towed vehicle, if the road train consists of multiple towed vehicles.

REQ |8.157 APP - Towed vehicle - APP - Electronic brake system #2/6 (EBS26)

If this message is supported, it shall be implemented as specified in Table 160 and Table 161.

Table 160 — SP mapping of EBS26

Attribute Value

transmissign repetition time 10 ms * 1 ms

data length 8 byte

extended dpta page 0

data page 0

PDU forma 254 (PDU2)

PDU specific GE =110

default priqrity 3

Table 161 — EBS26 message definition
Byte pos| | Bit pos Parameter Refererce

1to2 — wheel speed first axle, left wheel 6.3.56
3to4 — wheel speed first axle, right wheel 6.3.57
5to8 — reserved by document —

7.4.2.7 APP - Electronic brake system #2 /7 (EBS27)

With this RG, the relevant information for the electronic brake system function is sent from the toyed

vehicle to

sent at all hy any towed vehicle.

the towing vehicle. With respéct to busload, the message EBS27 is only sent in the casf of
maximal two towed vehicles. If moreithan two towed vehicles are present, the message EBS27 is

not

REQ |8.1 58 APP - Towed vehicle - APP - Electronic brake system #2/7 (EBS27)

If this mesdage is supported, it’shall be implemented as specified in Table 162 and Table 163.

Table 162 — SP mapping of EBS27

Attribute Value
transmissipn-repetition time 10 ms £ 1 ms
data lengtl 8byte
extended data page 0
data page 0
PDU format 244 (PDU2)
PDU specific GE = 64
default priority 3
Table 163 — EBS27 message definition
Byte pos | Bit pos Parameter Reference
1 — message cyclic redundancy check 1SO 11992-3:2021, 5.100
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Byte pos | Bit pos Parameter Reference
2 1to4 |sequence counter 1SO 11992-3:2021, 5.101
5to 8 |reserved by document —
3 — retarder relative peak torque 6.3.8
4 — retarder actual maximum positive torque 6.3.9
5 — retarder actual maximum negative torque 6.3.10
6to8 — reserved by document —

7.4)2.8 APP - Electronic brake system #2 /8 (EBS28)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehjicle to the towing vehicle. With respect to busload, the message EBS28 is only sent in the case of
maximum two towed vehicles. If more than two towed vehicles are present, ghe)message EBS28 is not
sent at all by any towed vehicle.

REQ |8.159 APP - Towed vehicle - APP - Electronic brake system #2 /8 (EBS28)

If this message is supported, it shall be implemented as specified in TableX164 and Table 165.

Table 164 — SP mapping of EBS28

Attribute Value
trapsmission repetition time 1 000ms + 100 ms
datp length 8'byte
extpnded data page 0
datp page 0
PDU format 244 (PDU2)
PDU specific GE =66
defhult priority 6
Table 165 — EBS28 message definition
Byte pos | Bit pos Parameter Referepce
1 — message cyclic redundancy check IS0 11992-3:2(21, 5.100
2 1to4 )|sequence counter I1SO 11992-3:2(21, 5.101
5t0'8 |reserved by document —
B to 4 — retarder wheel torque reference 6.3.5
b to8 — reserved by document —

7.4.3 APP - Running gear equipment PGs, transmitted from towed to towing vehicle

7.4.3.1 APP - Running gear equipment #2/1 (RGE21)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehicle to the towing vehicle.

REQ |8.160 APP - Towed vehicle - APP - Running gear equipment #2/1 (RGE21)

If this message is supported, it shall be implemented as specified in Table 166 and Table 167.
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Table 166 — SP mapping of RGE21
Attribute Value
transmission repetition time 100 ms = 10 ms
data length 8 byte
extended data page 0
data page 0
PDU format 229 (PDU1)
PDU specific DA (address of the towing vehicle)
default priqrity 6
Table 167 — RGE21 message definition
Byte pos| | Bit pos Parameter Refererce
1 1to 2 |ride heightlevel 6.4.27
3to4 |level control status 6.4.7
5to 6 |traction help (load transfer) status 6.4.25
7 to 8 |ramp level position 6.4.31
2 1to 2 |liftaxle 1 position 6.4.17
3to4 |liftaxle 2 position 6.4.18
5to 6 |steering axle locking status 6.4.23
7 to 8 |reserved by document —
3 1to 2 |ride height storage 6.6.4
3to4 |ramp level storage status 6.4.33
5to 6 |level change status, front axle 6.4.10
7 to 8 |level change status, rear axle 6.4.11
4 1to 2 |stop level change acknowledge 6.4.35
3to4 [normallevel 6.4.28
5to 6 |ramp level 6.4.30
7 to 8 |extended ride height and ramp level storage 6.5.8
5to6 — nominal vehicle’body level, front axle 6.4.2
7to8 — nominal ¥ehicle body level, rear axle 6.4.3
7.4.3.2 APP - Running gear equipment #2 /2 (RGE22)
With this RG, the rélevant information for the electronic brake system function is sent from the toywed
vehicle to fthe tewing vehicle. All tyres-related parameters are interpreted in conjunction with|the
corresponging tyre/wheel identification. The tyre/wheel identification is only interpreted, if|the
corresponding parameter is supported.

REQ |8.161 APP - Towed vehicle - APP - Running gear equipment #2/2 (RGE22)

If this message is supported, it shall be implemented as specified in Table 168 and Table 169.

Table 168 — SP mapping of RGE22
Attribute Value
transmission repetition time 100 ms £ 10 ms
data length 8 byte
extended data page 0
data page 0
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Table 168 (continued)
Attribute Value
PDU format 254 (PDU2)
PDU specific GE =92
default priority 6
Table 169 — RGE22 message definition
Byte pos | Bit pos Parameter Reference
| to 2 — relative vehicle body level, front axle 4.4.4
B to 4 — relative vehicle body level, rear axle 4.4.5
5 — tyre/wheel identification for the parameter “axle load” 4.2.1
b to 7 — axle load 4.5
8 — reserved by document +

Thg RGE22 parameter group should be transmitted cyclically with/the tyre/wheel id¢ntification
parpmeters alternating for all tyres, but no specific order of identifieation values is assumned on the
rec¢iver side.

7.413.3 APP - Running gear equipment #2 /3 (RGE23)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehjicle to the towing vehicle. If supported, this PG is sent by the towed vehicle(s). All tyfes-related
parpmeters are interpreted in conjunction with the”corresponding tyre/wheel identifigation. The
tyre¢/wheel identification is only interpreted whenthe corresponding parameter is suppprted. It is
recommended that this PG is transmitted cyglically with the tyre/wheel identification parameters
altgrnating for all tyres, but no specific order-of identification values is assumed on the receiver side.

RE(Q) |8.162 APP - Towed vehicle - APP = Running gear equipment #2/3 (RGE23)

If this message is supported, it shall b€ implemented as specified in Table 170 and Table 171.

Table 170 — SP mapping of RGE23

Attribute Value
trahsmission repetition‘time 1000 ms + 100 ms
datp length 8 byte
extpnded data page 0
datp page 0
PDU format 254 (PDU2)
PDU specific GE=94

defauttpriority

8]

Table 171 — RGE23 message definition

Byte pos | Bit pos Parameter Reference
1 — tyre/wheel identification 6.2.1
2to3 — tyre temperature 6.4.40
4to5 — air leakage detection 6.4.39
6 1to 3 |[tyre pressure threshold detection 6.4.38
4to5 |tyre module power supply status 6.4.41
6to 8 |reserved by document —
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Table 171 (continued)

Byte pos | Bit pos Parameter Reference
7 — identification data index 6.2.2
8 — identification data indexed content 6.2.3

7.4.3.4 APP - Running gear equipment #2 /4 (RGE24)

With this PG, the relevant information for the electronic brake system function is sent from the towed
vehicle to the towing vehicle. If supported, this PG is sent by the towed vehicle(s) to the towing vehicle.
All tyres-ﬁ@mwel
identification. The tyre/wheel identification is only interpreted when the corresponding parametgr is
supported] It is recommended that this PG is transmitted cyclically with the tyre/wheel identificafion

parameterf alternating for all tyres, but no specific order of identification values is assuaméd on|the
receiver sigle.

REQ |8.1|63 APP - Towed vehicle - APP - Running gear equipment #2 /4 (RGE24)
If this mesdage is supported, it shall be implemented as specified in Table 172 and Tablex173.

Table 172 — SP mapping of RGE24

Attribute Value
transmissign repetition time 1000 ms + 100 ms
data length 8 byte
extended dpta page 0
data page 0
PDU forma 137.(PDU1)
PDU specific DA (address of the towing vehicle)
default priqrity 6
Table 173 — RGE24 message definition
Byte |Bit pos Parameter Reference
pos
1 — |tyre/wheel identification 6.2.1
2to3 — |axle load measured by towed vehicle 6.5.5
4to5 — |axle loadumeasured by external scale 6.5.4
6 | to 2 |axle load calibration data load level 6.5.6
B to 4 |axle’load calibration type 6.5.7
b to6 \[axle load calibration data storage 6.5.3
/ t0.8 |reserved by document —
7 — |year SAE J1939DA
8 — |month SAE J1939DA

8 APP - Address assignment

8.1 APP - General requirements

To minimize bus loading on the towing/towed vehicle interface, appropriate messages are specified.
These messages can be filtered by a device (node) on each vehicle that also provide address assignment
and electrical isolation from the in-vehicle sub-network.
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REQ | 8.164 APP - Address assignment - Combination of new and old towing and towed vehicles

net

The nodes on the network shall be capable of addressing any towed vehicle, including dollies. The towing
vehicle operator can disconnect and connect towed vehicles at any time and in any order and the nodes on the

work shall adjust and respond accordingly.

The system requirements specify the network system behaviour.

8.2

APP - Road train configuration

A road train consists of one towing vehicle and one or more towed vehicles. Dolly axles within the road
traifrare treated as additional towed Venicles (Se€ FIgUre 5J.

/1|

=TS WACIOMAe .0

()

1 2 3 4
Key
1 [towing vehicle: position #0
2 |towed vehicle #1: position #1
3 |towed vehicle #2: position #2
4 |towed vehicle #3: position #3

Figure 5 — Example of possible road train configuration

8.3| APP - Address assignment method of a towing and towed vehicle
The towing vehicle is the towing vehicle of towed vehicle #1, towed vehicle #1 is the towing vehicle of
towed vehicle #2, and so.on.
REQ |8.165 APP~Address assignment - Address of towing vehicle
Th¢ address of the towing vehicle shall be fixed to EB;4 (see Table 174).
REQ | 8.166 APP - Address assignment - Assignment of address of towed vehicle
The address assignment method of a towing and towed vehicle shall comply with Table 174.

Table 174 — Towing vehicle/towed vehicle addresses

Name Address Predecessor Successor
Towing vehicle (position #0) 2044 Not applicable Towed vehicle position #1
Towed vehicle position #1 C846 Towing vehicle position #0 Towed vehicle position #2

Towed vehicle position #2 CO44 Towed vehicle position #1 Towed vehicle position #3
Towed vehicle position #3 B8, Towed vehicle position #2 Towed vehicle position #4
Towed vehicle position #4 B04¢ Towed vehicle position #3 Towed vehicle position #5
Towed vehicle position #5 A8 Towed vehicle position #4 Not applicable
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Table 174 (continued)
Name Address Predecessor Successor
Global destination address FFi6 Not applicable Not applicable

The address assignment method is used by the towed vehicle node to communicate and to identify its
presence to its predecessor after power-up.

REQ |8.167 APP - Address assignment - Initialisation message (EBS11)

EBS11 shall be used as the general initialization message for the address assignment at the receiving vehicle’s
node.

REQ |8.1|68 APP - Address assignment - Logical separation of network segments and any IVNs

Each node gt a vehicle shall provide logical separation between the network segments and anyin“vehicle ne
works, and|act as a gateway to forward the messages.

Any combihation of new and old towing and towed vehicles is allowed. Multiple towed vehicles cap be
connected [in any combination.

REQ | 8.169 APP - Address assignment - Network addressing

The nodes ¢n the network shall be capable of addressing any towed vehigleyincluding dollies. The towing
vehicle opefrator can disconnect and connect towed vehicles at any time.and in any order, and the nodes on the
network shfall adjust and respond accordingly.

8.4 APP|- Vehicle node capabilities

REQ |8.170 APP - Address assignment - Vehicle node capabilities
A towed vehicle node shall:

— identiffy its predecessor by the SA of the initialisation message (GPM11),

— assignlits SA based on the predecessor's.address (see Figure 6), and

— identifly potential receiver(s) by the DA and by the message type.
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Key

1 |SA =towing vehicle 2 Sends SA = towing vehicle to successor.

2 |SA =towed vehicle #1 b Receives SA = towing vehicle from predeftessor
claims SA = towed vehicle #1, sends SA § towed
vehicle #1 to successor.

3 |SA =towed vehicle #2 ¢ Receives SA = towed vehicle #1 from preldecessor
claims SA = towed vehicle #2, sends SA § towed
vehicle #2 to successor.

4 |SA = towed vehicle #3 d  Receives SA = towed vehicle #2 from prefdecessor
claims SA = towed vehicle #3, sends SA § towed
wvohicla H2 tn SHECRSSOF-

5 SA =towed vehicle #4 ¢ Receives SA = towed vehicle #3 from predecessor
claims SA = towed vehicle #4, sends SA = towed
vehicle #4 to successor.

t time f Receives SA = towed vehicle #4 from predecessor

claims SA = towed vehicle #5.

Figure 6 — Source address assignment procedure
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