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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 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
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A Vehicle Interface is defined as a component that provides access to vehicle services from a compliant
network. It may act as a gateway to a vehicle-manufacturer-defined network, or it may implement some or all
of the vehicle services directly. The Vehicle Services Interface is defined as the logical collection of vehicle
services implemented by all Vehicle Interfaces in the vehicle.
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INTERNATIONAL STANDARD ISO 22902-6:2006(E)

Road vehicles — Automotive multimedia interface —

Part 6:
Vehicle interface requirements

1 |Scope

Thig part of ISO 22902 defines the services provided by the Vehicle Interface. Those sgrvices are
implemented in an “AMI-C” system in one or both of two ways:

1) |as messages on a multimedia network, and

2) |as Java Classes in the vehicle interface API (Application Programming Interface).
These are described in separate specifications.

Thig part of ISO 22902 has the following sections:

— |Vehicle services. This section presents core services, the vehicle body status and control droup, audio
services, the powertrain status and control group; security services, and the vehicle diagnostics group.

— |Power management systems. This 'section presents system state, power mode, bool sequence
messages and shutdown sequence messages.

— |HMI services. This section provides information about messages sent to the HMI manager ag well as the
messages that form HMI manager responses. Details about HMI manager are included in Annex A.

— | Audio services. This section describes elements of audio services typically found in vehicles.

— |Requirements for<compliance. This section presents requirements for “AMI-C” compliance of an
implementation-of vehicle interface.

2 |Normative references

The| following referenced documents are indispensable for the application of this document| For dated
references nnly the edition cited applipe For undated references the latest edition of thel referenced

document (including any amendments) applies.

Reference specifications may change. The user must check with the publishing organization and/or
automakers for the current requirements.

ISO 22902-1, Road vehicles — Automotive multimedia interface — Part 1: General technical overview
ISO 3779, Road vehicles — Vehicle identification number (VIN) — Content and structure
ISO 639-1, Codes for the representation of names of languages — Part 1: Alpha-2 code

ISO 639-2, Codes for the representation of names of languages — Part 2: Alpha-3 code

© I1SO 2006 — All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 22902-1 and the following apply.

3.1
subscription types
service that allows a requestor to register for updates to a parameter without explicitly requesting each update

NOTE There are two types of subscription services, periodic and notification.
3.2

periodic sybscription
subscription) where the basis for a message being sent is the expiration of a timer

3.3
notification
subscriptiony where the basis for the transmission of the message is that the parameter;contained in| the
message has changed

34
service primitive reference
terms which are used in the definitions of the Vehicle Interface Services

3.5

Request
term used in the service primitive to indicate the part of the servicewhere the value of a parameter is bging
queried

EXAMPLE Request: Inquire VehicleCore Make-Model

3.6

Reply
term used in the service primitive to indicate thepart of the service where the value of a parameter is bging
provided

EXAMPLE Reply: Report VehicleCore Make-Model <Make-Modeldata>
3.7
Inquire
term used ip the service primjtive-as the key word for the process of querying a parameter
EXAMPLE Request: Imguire VehicleCore Make-Model

3.8

Report
term used ip the.service primitive as the key word for the process of responding with the value of a parameter

EXAMPLE Reply: Report VehicleCore Make-Model <Make-Modeldata>

3.9

Command

term used in the service primitive to indicate the part of the service where control is being exercised over the
value of a parameter

EXAMPLE Command: Audio SoundChime <chimetype> [on, off]

2 © 1SO 2006 — All rights reserved
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3.10

Update

term used in the service primitive to indicate the part of the service where a periodic subscription is being
initiated

EXAMPLE Request: Update VehicleStatus Speed

3.11

EndUpdate

term used in the service primitive to indicate the part of the service where a periodic subscription is being
cancelled

EXPIMPLE Request: EndUpdate VehicleStatus Speed
3.12
Notjfy
ternmp used in the service primitive to indicate the part of the service where a notification subscripfjon is being
initiated

EXAMPLE Request: Notify If VehicleStatus OdometerDelta

3.13
EndNotify
ternmp used in the service primitive to indicate the part of the service/’where a notification subscripfjon is being
cangelled

EXAMPLE Request: EndNotify VehicleStatus OdometerDelta

4 |Vehicle services

41| Core services

Thel core services must be present in ‘every vehicle interface to comply with the specification. Thgse services
repriesent the basic elements needed to implement a compliant vehicle interface.

Thel first group of core serviCes provides vehicle identification and configuration information to cpmponents.
Thel| configuration information is required to allow compliant components to inter-operate betwegen different
veh|cles.

In the descriptions*below, individual functions are identified using courier font. Parameters are enclosed in
ang|e brackets,;and alternatives are enclosed in square brackets.

411 VIN(vehicle identification number) status

Thig sérvice shall provide the VIN to any node on the network that requests it. The associated mesfsages are:

Request: Inquire VehicleCore VIN
Reply: Report VehicleCore VIN <VINdata>

Where <viINdata> is a (17 character) string, the format of the string will correspond to that specified in
ISO 3779 or one of the regional variants of that standard.

© I1SO 2006 — All rights reserved 3
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4.1.2 Manufacturer, model, and model year status

This service shall return information regarding the vehicle manufacturer, model and date of manufacture.

Request: Inquire VehicleCore Make-Model

Reply: Report VehicleCore Make-Model <Make-Modeldata>

Where <Make-Modeldata> is a triplet consisting of two strings and a date. The first string (32 characters
max) contains the manufacturer name, the second the model name (also 32 characters max). The date is the
vehicle's model year as a four digit number. This should correspond to the model year encoded in the VIN.

4.1.3 Mar

This service

where <da
32 characts

4.1.4 Lanpguage status

The service

where <cod
these codes

ufacturing date and location status
returns the date the vehicle was manufactured and the location.

Request: Inquire VehicleStatus DateOfManufacture

Reply:
<year> <location>

> = (1..31), <month> = (1..12), <year> = (0..9999), and <location>\is a string (max lengt
rs). The vehicle manufacturer defines the possible values of this string.

returns the default language code to be used by the vehicle HMI.
Request: Inquire VehicleStatus Language
Reply: Report Vehicle8tatus Language <code>

e> is a field encapsulating the two-digit 1ISO® 639 value for the default language. Examples of
5 are listed in the table below:

ISO 639 Language Codes (2 byte character)
en = English es = Spanish(| fr = French it = Italian de = German | ja = Japanese
zh = Chinese ru = Russian | pt = Portuguese | ko = Korean | el = Greek sv = Swedish
nl = Nletherlands
4.1.5 Vehijcle description data status
This servicg shall-refurn information about the physical description of the vehicle and systems that are pre
in the vehic

Report VehicleStatus DateOfManufactufe,<day> <mont

cruise control;ZABS, etc.

The vehicle
e Display

Displayed Units of Distance

Request: Inquire VehicleCore VehicleDescription

Reply: Report VehicleCore VehicleDescription

<VehicleDataStructure>
data structure shall contain the following data:

Units - This field indicates the units displayed by the vehicle HMI:

Displayed Units of Speed 0=Metric 1=English

0=Metric 1=English

h>

h of

the

sent
e, such as number of doors, number of power windows, number of power seats, fuel tank capTcity,

© I1SO 2006 — All rights reserved
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Number of Doors — the number of doors in the vehicle. A door with any of the following characteristics is a

candidate for inclusion in this count:
the open/closed status can be determined

the locked/unlocked status can be determined

the locked/unlocked status can be changed
Door Configuration - This field provides a door description including:
— the capability of the vehicle to report the closed or not closed status ofv\doors (0=ng capability;

1=other, 2=driver door explicit, all others combined; 3=all doors explicit).
— the capability to determine the locked vs unlocked status of doors_(0=no capability; 1=other, 2=driver

door explicit, all others combined; 3=all doors explicit).
— the capability to change the locked vs unlocked status of{doors (0=no capability; 1=othler, 2=driver

door explicit, all others combined; 3=all doors explicit).
Number and location of seats — This service shall returp.a,data object consisting of the numbef of seats in
the vehicle (integer) and the position of the seats in the vehicle in the form of a Boolean array:

Row 1 ow 2 ow 3 Row 4 Row 5
L Jc/RJL |[c R |J&[c [R]JL |[c JR]JL JC |R
pre L=left, C=center, R=right. A “true’cindicates that the vehicle has a seat in the row and cofresponding
tion.
Controllable seats
<seatDesdription> = <n> <Seat 1> <Seat 2> ... <Seat n>
bre each seat has the-form:
“Position> <tilt> <height> <forward> <lumbar> <number of mgmory
positions> <heater>

sitioen> is a value from an enumerated list of seat positions <position> = driver=1, migdlefront=2,
serniger=3, secondrowleft=4, secondrowmiddle=5, secondrowright=6, thirdrowleft=7, thirdrqwmiddle=8,
rowright=9, fourthrowleft=10. fourthrowmiddle=11, fourthrowright=12, fifthrowleft=13, fifthroymiddle=14,

fifthrowright=15.

<tilt> <height> <forward> <lumbar> are each values from an enumerated list that includes 0=no
control or position reported, 1=control but no position, 2=no control but position reported, 3=both control and

posi

tion reported

<number of memory positions> is an integer indicating the number of possible memory presets supported by
the seat.

<heater> is a Boolean indicating that the seat is equipped with a seat heater that can be controlled via the
network.

© I1SO 2006 — All rights reserved
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Number / location of windows - this service returns a window description including:

both) are candidates for inclusion in this count.

The number of windows. Windows that can be either controlled, or whose position can be known (or

A parameter that describes the configuration of controllable windows O=none; 1=other, 2=coupe

(driver and passenger windows); 3=sedan (four controllable windows); 4=wagon (4 plus rear window).

windows are open, windows are closed, or specific window positions.

Windshield

tanks in lite

Wheels — a

where each

<position>

<| limit> ang

<r limit> an

NOTE
position.

<surface> i

<engineDes

power>

where:

Mirrors|

{

Interion
reporting, no control/reporting, reporting and control.

Exterio)
reporting, no control/reperting, reporting and control.

Engine

A parameter that indicates if the vehicle is capable of reporting no information about position,

Washer Liquid Capacity — indicates the capacity of the front, rear and headlamp washerAi
S.

h integer indicating the number of wheels on the vehicle.
(number, type) - This service returns a data object with the form:

<mirrorDescription> <n> <mirror 1> <mirror ;>

mirror has the form:
<position> <1 limit> <r limit> <u limit>»<d limit> <surface>
is a value from an enumerated list of mirror locations including Driver, Center and Passenger.

<u limit> are negative values indicating the maximur¥movement in the left or up directions.

he normal or unrotated position of the mirror, {S)0 in the left and right direction and 0 in the up and d

5 a Boolean value indicating the presence of a photo chromic surface.

lights capability - a value ftém an enumerated list including no control/no reporting, contrg

I lights capability - a-value from an enumerated list including no control/no reporting, contrg

description.- This service returns a data object of the form:

cription>= < Engine Identification> < Engine type> <Number of cylinders> <displacement> <r

j <d limit> are positive values indicating the maximum movement in the right or down directions.

Nuid

own

I/no

I/no

hted

<Engine Identification> a string representing the manufacturer's name for the engine.

<Engine type> (SI, Diesel, Electric, Hybrid, Other)

<Number of cylinders> =0 to 16

<Displacement> = Cubic Centimeters

<Rated power> = kilowatts

Cruise

Control - the vehicle’s cruise control type. Supported types are none, standard, adaptive.

© I1SO 2006 — All rights reserved
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— Number of Gears — indicates the number of gears in the vehicle’s transmission.
— Sunroofs — indicates the number of sunroofs in the vehicle.

— Transmission Type - the transmission type in the vehicle. Supported types are: manual, automatic or
semi-automatic.

— ABS - the vehicle’s antilock brake system type, where <type> = none, two wheel, four wheel.

— Traction Control — [present, not present]

— | Variable Suspension — [present, not present]

— | Vehicle AntiTheft System - indicates the presence (or lack) of a system to prevent.a vehicle| from being
stolen (Immobilizer or restart inhibit systems).

— |Content Theft System - indicates the presence (or lack) of a system to~deter a thief from stealing
possessions from inside a vehicle or entering the vehicle to attempt to steal it (Warning Siren or Burglar
Alarm systems).

— | Door Lock Type — indicates if the vehicle has manual or electrically-actuated door locks.

— | Convertible Top Type — none, manual soft top, automatic soft‘top or hard top.

— | Fuel Capacity - the vehicle fuel capacity. Includes parameters for tank and capacity where <tgnk> = (first,
second), and <capacity> is the individual tank’s capacity"in liters.

— |Fuel Type — an enumerated list indicating the type (or types) of fuel used in the vehicle. Supported types
are: unleaded gasoline, leaded gasoline, electfic, diesel, natural gas, and methanol.

— | Vehicle Dimensions — indicates the vehicle-length (m), width (m), height (m) and weight (kg).
— | Drive Type — indicates front, rear,@4-wheel or all wheel drive type.
— | Steering Wheel Location — Indicates right or left hand drive.

— | System Voltage — allows-indication of 12, 24 or 42 volts systems (a single vehicle may have more than
one type indicated),

— | Tire Monitoring~System — indicates in the vehicle has a tire inflation monitoring system (ho absolute
pressure avdilable), an actual tire pressure monitoring system, or no monitoring system install¢d.

— | OBD code’ regional variant - [U.S., Europe, Japan] - This field shall indicate the regional vgriant of the
OBDicodes used by the vehicle.

— Umplemented-warning-lights—binar-vectorindicating-the-warning-lights-implemented-inthe-vshicle
Lad g I J J g I Lad -

For each field, the data structure may return a value of "no
information". This means that the vehicle services
interface has no information about the corresponding
characteristics of the vehicle and also that it does
not implement any services that use that feature.

© I1SO 2006 — All rights reserved 7


https://standardsiso.com/api/?name=5d4971ac0a43c3f3b5e3c2d8532c7691

ISO 22902-6:2006(E)

41.6 AMI

-C version / release status

This service returns the data describing the version of the ISO 22902 specification that is implemented by this

system.

Request: Inquire VehicleCore AMI-C version

Reply: Report VehicleCore AMI-C version <versiondata>

Where <versiondata> consists of:

majorRelea
minorRelea
majorVersiq

minorVersid

41.7 Con

Describe th
each of the

The Vehiclg
in this spe
implemente
determine it

4.2 Vehi

This group
odometer r
request, ref

Se. INTEGER (2.31)
A 7

se  INTEGER (0..31)

n  INTEGER (0..31)

n  INTEGER (0..31)

figured services status

e services that the vehicle interface supports, returning a Vehicle Iaterface Service structure
supported services described.

Request: Inquire VehicleCore Services

Reply: Report VehicleCore Se&rwices <Vehicle Interface

Service Structure>

Interface Service Structure is a Boolean vector.with one entry for each vehicle service descr|
cification., including the core services. The<entry is TRUE if the corresponding servic
d in the vehicle interface and FALSE otherwise. The Vehicle service structure may be use
the vehicle interface will support the set 6tservices required for a particular application.

cle status and control group

ncludes services that return-information on the current state of the vehicle, such as vehicle sp
pading, etc. This information“is provided in response to a request, so each service consists

ly pair.

4.21 Vehijcle speed status

Vehicle speed is returnediby this service. The value is returned in kilometers per hour.
Request: Inquire VehicleStatus Speed
Réply: Report VehicleStatus Speed <Speed>

with

bed,
of a

where <Speed> is a number from 0 to 4095, with each bit equal to 0.1 kph.

Vehicle speed may also be requested as a periodic service (or subscription).

Request: Update VehicleStatus Speed
Reply: Report VehicleStatus Speed <Speed>
Request: EndUpdate VehicleStatus Speed

The response is the same message as the response to a single vehicle speed request, but it is repeated at a

rate of one

message every 100 ms.
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4.2.2 Vehicle location status

Vehicle location is included in the vehicle interface, in the expectation that it may be implemented on the
vehicle side of the interface rather than the

ISO 22902 side. However, it might also be included in the navigation interface specification.

Request: Inquire Vehicle Location Coordinates

Reply: Report Vehicle Location Coordinates <year>, <month>,
<day>, <hours>, <minutes>, <secs>, <latitudeZone>,
<latitudeDegree>, <latitudeMinute>,
<latitudeSubMinute>, <longitudeZone>,
<longitudeDegree>, <longitudeMinute>,
<longitudeSubMinute>, <velocity>, <directior>

Where:

<year>=INTEGER(0..255)
<month>=INTEGER(1..12)
<day>=INTEGER(1..31)
<hours>=INTEGER(0..23)
<minutes>=INTEGER(0..59)
<secs>=INTEGER(0..59)
<latitudeZone>=INTEGER(0..1)
<latitudeDegree>=INTEGER(0..90)
<latitudeMinute>=INTEGER(0..59)
<latitudeSubMinute>=INTEGER(0..9999)
<longitudeZone>=INTEGER(2:.3)
<longitudeDegree>=INTEGER(0..179)
<longitudeMinute><INTEGER(0..59)
<longitudeSubMinute>=INTEGER(0..9999)
<velocity>5INTEGER(0..255)

<direetion>=INTEGER(0..359)

Ve iolx Ineation-information-mavealeca-barcauccstad -ace o nariodie-sanvice{lorcubeerintion)
ToTeToCa O T O oty oS PeTegquestecao = HOGHC-SErv1Ee—Ot PDOCTPtoT):

Request: Update Vehicle Location Coordinates <interval>

Reply: Report Vehicle Location Coordinates <year>, <month>,
<day>, <hours>, <minutes>, <secs>, <latitudeZone>,
<latitudeDegree>, <latitudeMinute>,
<latitudeSubMinute>, <longitudeZone>,
<longitudeDegree>, <longitudeMinute>,
<longitudeSubMinute>, <velocity>, <direction>

Request: EndUpdate Vehicle Location Coordinates

The response is the same message as the response to a single Vehicle location request; however it is
repeated at the rate of one message every 1000 ms.
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4.2.3 Odometer reading status

This service returns the current odometer reading in kilometers.

Request: Inquire VehicleStatus Odometer

Reply: Report VehicleStatus Odometer <value>

where <value> is an integer from 0 to 999,999.

It is also possible to request notification!) on a change of this parameter.

4.2.4 Hig

Request: Notify If VehicleStatus OdometerDelta
Reply: Report VehicleStatus Odometer <value>
Request: EndNotify VehicleStatus OdometerDelta

h resolution distance accumulator status

This is a higher accuracy distance indicator.

Request: Inquire VehicleStatus DifferentialOdometer

Reply: Report VehicleStatus DifferentialOdometer <value>

where <vallie> is a number from 0 to 9999. The resolution of this value jsy0.1 km per bit.

The high-resolution odometer may also be requested as a periodic senvice (or subscription).

Request: Update VehicleStatls DifferentialOdometer
Reply: Report VehicleStlatus DifferentialOdometer <Value>
Request: EndUpdate VehitleStatus DifferentialOdometer
The response is the same message as the respens€ to a single high-resolution odometer request, but|it is
repeated at|the rate of one message every 250 mSs:
4.2.5 Fue] level status
This servicg returns the fuel tank level in“liters.
Request: Inquire VehicleStatus Fuellevel <tank>
Reply: Report VehicleStatus FuelLevel <tank> <value>
The <tank>| parametersis‘for vehicles that have more than one fuel tank. The return parameter <value>|is a
number from 0 to 4095 ‘The resolution is 0.1 per bit.
4.2.6 Battery‘charge status
This service refurns baftery charge as a percentage of full charge.
Request: Inquire VehicleStatus BatteryCharge <battery>
Reply: Report VehicleStatus BatteryCharge <battery> <value>

The <battery> parameter is for vehicles that have more than one battery, and <value> is a number from 0
to 255, representing the state of charge of the battery (0=0%, 255=100%)

1) A request for Notification indicates that the requester requires that a message be transmitted only when the value of
the parameter changes. This allows data monitors to be ‘notified” when the parameter changes as opposed to having to

poll the data

10

owner to determine when a change occurs.
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4.2.7 Airbag status
This service allows an application to discover whether a given airbag is installed and if so, deployed.

Request: Inquire VehicleStatus AirBags <seatposition>

Reply: Report VehicleStatus AirBags <seatposition>

<installed airbags><airbag status>

<seatposition> = driver=1, middlefront=2, passenger=3, secondrowleft=4, secondrowmiddle=5,
secondrowright=6, thirdrowleft=7, thirdrowmiddle=8, thirdrowright=9, fourthrowleft=10, fourthrowmiddle=11,
four: hrnwrighf=1 2 fifthrowleft=13_fifthrowmiddle=14_ fiﬂhrnwrighf=1 5

<ingtalled_airbags> and <airbag_status> are bit strings of the form:

<installed airbags>

bit0 Front Airbag 1=Present 0=Not Present
bitl Side Airbag 1=Present 0=Not Present
bit2 Head Airbag 1=Present 0=Not Present

<airbag status>

bit0 Front Airbag 1=Deployed O=Not Deployed

bitl Side Airbag 1=Deployed 0=Not Deployed

bit2 Head Airbag 1=Deployed 0=Not Deployed
It is|also possible to request notification on a change of this parameter. A device requesting notifichation will be
proyided a message on the change of status of any aitbag associated with any seat.

Request: Notify if VehicleStatus AirBagsDelta

Reply: Report VehlcleStatus AirBags <seatposition>

<installed airbags><airbag status>

Request: EndNotify VehicleStatus AirBagsDelta
4.2.8 Seat belt status

Request: Inquire VehicleStatus SeatBelt <position>

Reply': Report VehicleStatus SeatBelt <position> <SHstate>

Where <SBstate® =[latched, unlatched]

It is|also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus SeatBeltDelta
o Report—fehieteStatus—SeatBett—position>—<SHBstate>
Request: EndNotify VehicleStatus SeatBeltDelta
4.2.9 Brake applied status
This service returns whether or not a particular brake is applied.
Request: Inquire VehicleStatus BrakeApplied <wheel>
Reply: Report VehicleStatus BrakeApplied <wheel> [applied,
not applied]
Where <wheel> = [any, front left, front right, rear left, rear right]
© 1SO 2006 — All rights reserved 11
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4.2.10 Brake status

This service returns the value of the brake on-off switch. This indicates whether the (main) braking system is

engaged.

Request: Inquire VehicleStatus BrakeOnOff
Reply: Report VehicleStatus BrakeOnOff <state>

Where <state> = [Off, On]

It is also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus BrakeOnOffDelta
Reply: Report VehicleStatus BrakeOnOff <state>
Request: EndNotify VehicleStatus BrakeOnOffDelta

4.2.11 Hand Brake status

This servicg returns the value of the hand brake (also known as the park brake)This indicates whether

hand brake|is engaged.

Request: Inquire VehicleStatus HandBrake

Reply: Report VehicleStatus HandBrake <state>
Where <state> = [not engaged, engaged]

It is also popsible to request notification on a change of this parameter:

Request: Notify if Vehi¢deStatus HandBrakeDelta
Reply: Report VehiCleStatus HandBrake <state>
Request: EndNotifyiVehicleStatus HandBrakeDelta

4.2.12 Trac¢tion control status

This servicg returns the traction control status. A client can use the vehicle data message (reference sec

to determing whether traction control\is’ present.

Request: Inquire VehicleStatus TractionControl

<TCstate> F [off, on,,engaged]

It is also popsibleiterequest notification on a change of this parameter:

Reply«¢ Report VehicleStatus TractionControl <TCstate>

Request : Notify if VehicleStatus TractionControlDelta
Reply: Report VehicleStatus TractionControl <TCstate>
Request: EndNotify VehicleStatus TractionControlDelta

4.2.13 Anti-lock brake status
This service returns the ABS status (off, on, engaged).

Request: Inquire VehicleStatus ABS
Reply: Report VehicleStatus ABS <ABSstate>

Where <ABSstate> = [off, on, engaged]

the

ion)
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It is also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus ABSDelta
Reply: Report VehicleStatus ABS <ABSstate>
Request: EndNotify VehicleStatus ABSDelta

4.2.14 Variable suspension status

This service returns the setting for those vehicles that have variable suspension control.

Request: Inquire VehicleStatus SuspensionControl

Reply: Report VehicleStatus SuspensionControl sstatle>
Where <state> = [off, soft, normal, sport]

It is|also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus SuspensionControlDellta
Reply: Report VehicleStatus SuspensionControl <state>
Request: EndNotify VehicleStatus (SuspensionControlDellta

4.2./15 Cruise control status
Thig service returns the Cruise Control status (off, on, engaged).

Request: Inquire VehicleStatus CruiseControl

Reply: Report VehrcleStatus CruiseControl <state>
Where <state> = [off, on, engaged]

It is|also possible to request notification.on-a change of this parameter:

Request: Notify if VehicleStatus CruiseControlDelta
Reply: Report VehicleStatus CruiseControl <state>
Request® EndNotify VehicleStatus CruiseControlDelta

Where <value> = a numper from 0 to 4095 with a resolution of 0.11 per bit representing the setpojnt speed in
kilometers/per hour:

4.2.16 Set point speed status

Request: Inquire VehicleStatus CruiseControlSetpoint

Reply: Report VehicleStatus CruiseControlSetpoint <value>

Where <value> = a number from 0 to 4095 with a resolution of 0.11 per bit representing the setpoint speed in
kilometers/per hour.

4.2.17 Ignition key status
This service returns the position of the ignition key.

Request: Inquire VehicleStatus IgnitionStatus

Reply: Report VehicleStatus IgnitionStatus <state>

Where <state> = [off-no key in, off-key in, accessory, run, start]
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It is also possible to request notification on a change of this parameter:

NOTE

Request: Notify if VehicleStatus IgnitionStatusDelta

Reply: Report VehicleStatus IgnitionStatus <state>

This information should not be used in place of the Power Mode and System State information to perform

device power moding. It may be used, for example, as an input to the decision about which features to enable. It may not
be used, however by a device in making the determination to go to sleep.

4.2.18 Ignition lock status

This service

Where <state> = [unlocked, locked due to no key-in, locked due to anti-theft measures]

Itis also po

4.2.19 Warning light status

This servicq
supported,
engine, ser
brakes, par|
low fuel, ex
on/off. The
consulted t
present in t
the vector.

Each entry

Itis also po

returns the status of the |gn|t|on key lock.
Request: Inquire VehicleStatus IgnitionLock
Reply: Report VehicleStatus IgnitionLock <state>

5sible to request notification on a change of this parameter:
Request: Notify if VehicleStatus IgnitionLockDelta
Reply: Report VehicleStatus IgnitionLock <state>
Request: EndNotify VehicleStatus IgnitionLockDelta

returns the status of the vehicle warning lights as a Binary vector. The following warning lightg
although not all will be present in each vehicle: oil pressure, oil level, change oil soon, ch
vice vehicle, air bag malfunction, vehicle stabijlity’ control, traction control, ABS, battery warr
king brakes, door ajar, tire pressure, tire inflation, seat belt, exhaust temperature, power stee
terior light on, traction Control on/off, four-wheel drive on/off, cruise control on/off, hazard li
vehicle description service indicates whether a given warning light is present, and mus
Db determine the meaning of the status' returned by this service. If a given warning light is
ne vehicle, the vehicle interface shall return a constant value of "off" for the corresponding ent

Request: Inquire VehicleStatus WarningLights

Reply: Report VehicleStatus WarningLights

<warningLightVector>
n the vector can have one of two values: off or on.
5sible to request notification on a change of this parameter:

Request: Notify if VehicleStatus WarningLightDelta

Reply: VehicleStatus WarningLightOn <warningLightVector>

are
eck
ing,
ing,
ghts

be
not

[y in

Request: ENAdNOT1ITIY enhlclestatus WarninglLightDelta

4.2.20 Chime status and control

This service returns the active chime from the vehicle, or sounds a particular chime in the vehicle.
Characteristics of the chime (pitch, duration, etc.) are determined by the vehicle implementation and may vary
between different vehicles. Where the vehicle is capable of multiple "chime" sounds, a specific one shall be
picked to implement this service at the discretion of the automaker.

14

Request: Inquire VehicleStatus Chime <chimetype>
Reply: Report VehicleStatus Chime <chimetype> [on, off]
Command: Audio SoundChime <chimetype> [on, off]
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Where <chimetype> includes: key-in-ignition minder, check gages, security warning, headlamp warning,
activation confirmation, seatbelt warning, park brake warning, and turn signal minder.

4.2.

21 Door lock status

The parameter <doorNumber> is a value from an enumerated list defining the position of the door in the
vehicle. The syntax and values for the parameter of this message set representation are given in the
AMI-C 2002, AMI-C Common Message Set.

Request: Inquire VehicleStatus DoorLockStatus <doorNumber>
Rcyl_y. R‘CLJUJ_L FetrrcteStatos—PoortockStatos doorNtmber>
[locked, unlocked]
whdre <doornumber> is hood=1, driver=2, passenger=3, rearleft=4, rearright=5, rear=6, driver’s sliding=7,
pasgenger’s sliding=8.
It is|also possible to request notification on a change of this parameter:
Request: Notify if VehicleStatus DooxrLdckStatusDelta
Reply: Report VehicleStatus DoorlioekStatus <doorNunfber>
[locked, unlocked]
Request: EndNotify VehicleStatus DoorLockStatusDelta
4.2.2 Door lock control
Thelcommands in this category are to unlock all doors, an@’to unlock the driver's door.
Command: Vehicle UntockAllDoors
Command: Vehicle~LockAllDoors
Command: Vehic¥e UnlockDriverDoor
Command: Vehicle LockDriverDoor
4.2.23 Doorl/trunk status
Thig function returns the value of the “door ajar” warning signal.
NOTE The door numben can also be used to designate the trunk and the hood.
Request: Inquire VehicleStatus DoorStatus <doorNumber>
Reply: Report VehicleStatus DoorStatus <doorNumber
[closed, ajar]
whdre <doorNumber> is a value from the following list: hood=1, driver=2, passenger=3, rear |left=4, rear
righj=5/rear=6, driver’s sliding=7, passenger’s sliding=8.
It is also possible to request notification on a change of this parameter:
Request: Notify if VehicleStatus WindowStatusDelta
Reply: Report VehicleStatus WindowStatus <windowNumber>
<position>
Request: EndNotify VehicleStatus WindowStatusDelta
© I1SO 2006 — All rights reserved 15
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4.2.24 Sliding door control

This command allows either the driver or passenger’s sliding doors to be opened or closed.
Command: Vehicle SlidingDoorControl <doorloc><state>

where <doorloc> is O=driver sliding door, 1=passenger sliding door and <state> = [open, close].

4.2.25 Open trunk command

This command-causes the trunk to be npnnnd

Command: Vehicle TrunkOpen

4.2.26 Opgn fuel filler door command
This command causes the fuel filler door to be opened.

Command: Vehicle FuelFillerDoorOpen

4.2.27 Window closure status

This servicg returns the state of the designated window.

Request: Inquire VehicleStatus WindowCloseStatus
<windowNumber>
Reply: Report VehicleStatus, WindowCloseStatus

<windowNumber> [ngt:closed, closed]

where <windownumber> = driver=1, passenger=2, rearpassengerleft=3, rearpassengerright=4, rear=5.

4.2.28 Window position status

This servicg returns the position of the designated’ window, in counts. The meaning of the counts returngd is
specific to g given class of vehicle. It does not\correspond to an absolute position across all vehicles.

Request: Ingquire VehicleStatus WindowStatus <windowNumber>
Reply: Report VehicleStatus WindowStatus <windowNumber>
<position>

where <wihdownumber> =‘-driver=1, passenger=2, rearpassengerleft=3, rearpassengerright=4, realr=5;
<position> is a number frem 0 to 255 (O=completely open and 255=completely closed).

Itis also popsible to.fequest notification on a change of this parameter:

Request: Notify if VehicleStatus WindowStatusDelta

Reply: Report VehicleStatus WindowStatus <windowNumber>
<position>

Request: EndNotify VehicleStatus WindowStatusDelta
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4.2.29 Window position control

Window control may be supported in one of two forms. This form commands the window to open or close to a
specified position. The position parameter is a count between 0 and 255. The meaning of the count on a given
vehicle is not specified. Some vehicles may only support setting the position full open or full closed. If this is
the case on a given vehicle, the vehicle interface must return an error if an attempt is made to set the window
to an unsupported (intermediate) position.

Command: Vehicle WindowMove <windowNumber> <position>

where <windownumber> = driver=1, passenger=2, rearpassengerleft=3,
rearpassengerright=4, rear=5; <position> is a number
from 0 to 255 (O=completely open and 255=cenpletely
closed) .

4.2.30 Window motion control
Window control may be supported in one of two forms. This form simply sends a eommand to th¢ window to
moye down (or up) for a fixed period of time. The period is unspecified. In general, /multiple commands may be
required to fully open/close a window using this method.

Command: Vehicle WindowDown <windowNumber>

Command: Vehicle WindowUp <windowNumber>

whgre <windownumber> = driver=1, passenger=2, rearpassengerleft=3, rearpassengerright=4, rear=5.

4.2.31 Sun/moon roof status
Thig service returns the state of a specific Sun/Moon roof.

Request: Inquire ¥¢hicleStatus SunRoofStatus <sunroof]>

Reply: ReportyVehicleStatus SunRoofStatus <sunroofX<value>
whedre <sunroof> is an integer from 1 to 7 (sunroof 1 is the closest to the front of the vehicle).

It isalso possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus SunRoofStatusDelta
Replyz: Report VehicleStatus SunRoofStatus <value>
Reqglest: EndNotify VehicleStatus SunRoofStatusDelta

4.2.82 Sun/moon,roof control

Command: Vehicle RoofClose <sunroof>

Command: Vehicle RoofOpen <sunroof>

whdré-<sunroof> is an integer from 1 to 7 (sunroof 1 is the closest to the front of the vehicle).

4.2.33 Interior lights status and control

Interior lights' services control all interior lights as a group. Some vehicles may only support values 0 and 255
(off or on) for the interior lights. In this case, a message that tries to set the lights to an intermediate level
should return an error.

Request: Inquire VehicleStatus Interiorlights
Reply: Report VehicleStatus Interiorlights <ILlevel>
Command: Vehicle SetInteriorLights <ILlevel>

where <ILlevel> = 0..255 (255=100% interior light intensity).
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4.2.34 Courtesy light switch status

This service returns the status of the switch governing the behavior of the vehicle’s courtesy lights.

Request: Inquire VehicleStatus CourtesylightSwitch
Reply: Report VehicleStatus Courtesylights
<CtsySwitchStatus>

where <CtsySwitchStatus> = is an enumerated variable with the three states listed below:

1 = this po itionturns the courtesy Iighfc on,
2 = this posjtion turns the courtesy lights on only if a door is open,
3 = this posjtion never turns the courtesy lights even if a door is opened.

It is also popsible to request notification on a change of this parameter:

Request: Notify if VehicleStatus CourtesylightSwitchDelta

Reply: Report VehicleStatus Courtesylights
<CtsySwitchStatus>

Request: EndNotify VehicleStatus CouxtesylightSwitchDelta

4.2.35 Map lights status and control
This servicg returns the status of the map lights (driver’s, passenger’s and rear).

Request: Inquire VehicleStatus Maplights

Reply: Report VehicleStatus Maplights <driver>
<passenger»<rearleft><rearright>

Command: Vehicle Maplights <driver>
<passenger><rearleft><rearright>

where <driler>, <passenger> and <rearleft> and <rearright> each may either be [on, off].

4.2.36 Dashboard illumination status and control

This servicg returns the percentage value of interior dimming (percent of full bright).

Request : Inquire VehicleStatus DimmingLev
Reply: Report VehicleStatus Dimming Level <level>
Command: Command VehicleStatus Dimming Level <level>

where <levgl>= 0..255 (255=100% dimming level)

4.2.37 Head lights status and control

Request: Inquire VehicleStatus Headlights

Reply: Report VehicleStatus Headlights <HLstatus>
Command: Vehicle HeadlightsOn

Command: Vehicle HeadlightsOff

Command: Vehicle HeadlightsHighBeamOn

Command: Vehicle HeadlightsHighBeamOff

Command: Vehicle HeadlightsFlashOn
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Vehicle HeadlightsFlashOff
Vehicle HighBeamFlashOff
Vehicle HighBeamFlashOff

where <HLstatus> = [off, lowbeam, highbeam, flash, highbeam flash].

It is also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus HeadlightsDelta
Reply: Report Report VehicleStatus Headlights <HLstatus>
Request: EndNotify VehicleStatus HeadlightsDelta

4.2.38 Headlight tilt status

Thig service returns information regarding the current tilt of the headlights.

Request:
Reply:

whdre <Tilt_level> = 0..255 (0=maximum down tilt, 255=maximum up tilt).

4.2.89 Fog lamps status and control

Request:
Reply:

It isalso possible to request notification on a change of this parameter:

Request:
Reply:

Request:

whdre <FrontFLstatus> and <RearFLstatus> = [off, on].

Command :
Command:
Command:

Command:

4.2.|40 Parking lights status and con

Inquire VehicleStatus HeadlightTilt
Report VehicleStatus HeadlightTilt <Tilt level>

Inquire VehicleStatus FogLamps

Report VehicleStatus FoglLamps <FrontFLstatug>
<RearFLstatus>

Notdfy if VehicleStatus FogLampsDelta

Report VehicleStatus FogLamps <FrontFLstatug>
<RearFLstatus>

EndNotify VehicleStatus FogLampsDelta

Vehicle FrontFLOn
Vehicle FrontFLOff
Vehicle RearFLOn

Vehicle RearFLOff

trol

Request:
Reply:

Command:

Inquire VehicleStatus Parkinglights
Report VehicleStatus Parkinglights <PLstate>
Vehicle ParkingLightsOn <PLstate>

where <PLstate> = [off, left side only on, right side only on, all on].

It is also possible to request notification on a change of this parameter:

Request:
Reply:
Request:

© I1SO 2006 — All rights reserved
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4.2.41 Turn signal status

Request: VehicleStatus TurnSignal
Reply: Report VehicleStatus TurnSignal <TSstatus>

where <TSstatus> = [off, left, right].

It is also possible to request notification on a change of this parameter:

4.2.42 Hazprd signal status

where <HS

Itis also po

4.2.43 Emeé¢rgency light status

This service

4.2.44 Miror status

This sectio
allows setti
mirror posit
set of pan
Application

Request: Notify if VehicleStatus TurnSignalDelta
REpIy: REPOIT VENICIESTAartUsS TUrnsSignarl <Isstatus
Request: EndNotify VehicleStatus TurnSignalDelta

Request: Inquire VehicleStatus HazardSignal
Reply: Report VehicleStatus HazardSignal<HSstatus>
Command: Command Vehicle HazardSignal<HSstatus>

status> = [off, on].

5sible to request notification on a change of this parameter:
Request: Notify if VehicleStatus'HazardSignalDelta
Reply: Report Report VehicleStatus HazardSignal<HSstatus
Request: EndNotify VehicleStatus HazardSignalDelta

returns the state, or sets the state of a\vehicle’s emergency roof lights.
Request: Inquire VehicleStatus EmergencyLights
Reply: Réport VehicleStatus EmergencylLights [on, off]
Command: command Vehicle EmergencyLights [on, off]

h includes a request to get the current mirror position for each specific mirror, a command
Ng a specifie.mirror position, as well as moving an amount relative to the current position.
on is given)in terms of pan and tilt counts. However, applications should not assume that a g
and tilficounts corresponds to an absolute mirror position, relative to the driver in all vehi

angle change:

that
The
ven
les.

5 should not make assumptions regarding the resolution with which a given mirror will carry out an
Request: Inquire VehicleStatus MirrorPosition <mirror>
Reply: Report VehicleStatus MirrorPosition <mirror> <pan>
<tilt>
Command: Command VehicleStatus MirrorPosition <mirror>

[relative motion, absolute motion] <pan> <tilt>

where <mirror> = [driver, center, passenger] , <pan> is a number from —127 to 128 (-127 is maximum pan to
the left, 128 is the maximum pan to the right), <tilt> > is a number from —127 to 128 (-127 is maximum f{ilt

down, 128 i

20

s the maximum tilt up).
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45 Mirror control

A single command of this service results in mirror motion for a certain period of time. Multiple commands have
to be issued to move the mirror smoothly. When commands to move a single object to different direction arrive
from different applications or devices, the receiving application should arbitrate these commands with its own
policy.

Command: Vehicle MirrorPanLeft <mirror>
Command: Vehicle MirrorPanRight <mirror>
Command: Vehicle MirrorTiltUp <mirror>
Command: Vehicle MirrorTiltDown <mirror>

whdre <mirror> = [driver, center, passenger].

4.2.

B6 Mirror fold control

Thig service commands the driver and passenger outside rearview mirrors to fold, or unfold.

4.2.

Command: Vehicle FoldMirror [fold, Gafold]

B7 Seat position status

Thig service returns the position of the requested seat. The position parameters are specified as

range of travel in each direction to allow applications to be written, which are independent of the di
parfjcular vehicles.
Request: Inquire Vehic¢leStatus SeatPosition <seat>
Reply: Report VéhiicleStatus SeatPosition <seat> <ti

<headrest> <seatfront> <seatback> <forward/H
<up/down> <lumbar>

whgre

<se
6 =

at> = (1 = driver, 2 = middleFront, 3 = passenger, 4 = secondRowLeft, 5 = second
secondRowRight, 7 = thifdRowLeft, 8 = thirdRowMiddle, 9 = thirdRowRight, 10 = fou

11 F fourthRowMiddle, 12 = fourthRowRight, 13 = fifthRowLeft, 14 = fifthRowMiddle, 15 = fifthRow}

<tilt

<he

<se

<se

> = -127..128, -127-=vertical, 128 =full tilt;
adrest> = -127,.428, -127 =full down, 128 =full up;
btfront> =.-127..128, -127 =full down, 128 =full up;

atback> = -127..128, -127 =full down, 128 =full up;

h fraction of
mensions of

1t>
ack>

RowMiddle,
rthRowLeft,
Right);

<forward/back> = -127..128, -127= forward, 128 =back;

<up/down> = -127..128, -127 =down, 128 =up;

<lumbar> =-127..128, -127 =soft, 128 =firm.
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4.2.48 Seat occupied status

This service returns the occupied status of the requested seat.

Request: Inquire VehicleStatus SeatOccupied <seat>
Reply: Report VehicleStatus SeatOccupied <seat> [true,
false]
Itis also possible to request notification on a change of this parameter:
Request : Notifsy 1 f VVehicleStatn Qo:—uf(\r*r*wpiﬁdﬁﬁ‘lf;:
Reply: Report VehicleStatus SeatOccupied <seat> [truey
false]
Request: EndNotify VehicleStatus SeatOccupiedDelta
4.2.49 Seal adjust control
This servicg adjusts the position of the designated seat. See the "Body Status" group-for'more information
Command : VehicleStatus SeatPosition <se@t>» <tilt> <headrest>
<seatfront> <seatback> <forwakd/back> <up/down>
<lumbar>
where
<seat> = (1 = driver, 2 = middleFront, 3 = passenger, 4. %) secondRowlLeft, 5 = secondRowMiddle,
6 = secondRowRight, 7 = thirdRowLeft, 8 = thirdRowMiddle; 9 = thirdRowRight, 10 = fourthRowleft,
11 = fourthRowMiddle, 12 = fourthRowRight, 13 = fifthRowLeft, 14 = fifthRowMiddle, 15 = fifthRowRight);
<tilt> = -1271..128, -128 =vertical, 128 =full tilt;
<headrest>|= -127..128, -127 =full down, 128 =full_up;
<seatfront>|= -127..128, -127 =full down, 128 =full up;
<seatback> = -127..128, -127 =full down/ 128 =full up;
<forward/bgck> = -127..128, -127=-forward, 128 =back;
<up/down>|=-127..128, -127y=down, 128 =up;
<lumbar> =|-127..128;:127 =soft, 128 =firm.

4.2.50 Antenna status and control

This servic

returns tne antentia positon, up or AOwn.

Request: Inquire VehicleStatus Antenna

Reply: Report VehicleStatus Antenna [up, down]

It is also possible to request notification on a change of this parameter:

22

Request: Notify if VehicleStatus AntennaDelta
Reply: Report VehicleStatus Antenna [up, down]
Request: EndNotify VehicleStatus AntennaDelta
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This function raises and lowers the antenna.

Command : Vehicle AntennaUp

Command: Vehicle AntennaDown

4.2.51 Tire inflation status
This service returns the tire inflation status for the vehicle.

Request: Inquire VehicleStatus Antenna

whgre <Tlstatus> = [low, normal, high].

It is|also possible to request notification on a change of this parameter:

4.2.62 Tire pressure status

Thig service returns the tire pressure from the requested tire.

whgre <TPressure> = a number from 0 to 255 withra resolution of 4 kPa per bit (0 to 1020 kPa).

4.2.63 Horn status and control

Thig service indicates that the status of the horn, or sounds the horn.

Inquire: Inquire VehicleStatus Horn

Reply: Report VehicleStatus Horn [on, off]
Command : Vehicle HornOn

Cenimyand : Vehicle HornOff

Command: Vehicle HornPulse

It is|also possible to request notification on a change of this parameter:

= 2 = . Zdet 2 o . 2 . L 3 2
NCPLY . NCPUL L ClIIUCITColLadlUs AlILCIIIIA LUpP, UOUWIL |

Request: Notify if VehicleStatus AntennaDelta
Reply: Report VehicleStatus Antenna [up, down]
Request: EndNotify VehicleStatus AngennaDelta

Request: Inquire Vehicle@tatus TirePressure <tireNumb
Reply: Report VehicleStatus TirePressure <tireNumbdq
<TPressure>

er>

r>

Request: Notify if VehicleStatus HornDelta
Reply: Report VehicleStatus Horn [on, off]
Request: EndNotify VehicleStatus HornDelta

4.2.54 Security alert status and control

The effect of this command is defined by the automaker, and may not be appropriate for all applications in

which the horn service is used.

Inquire: Inquire VehicleStatus SecurityAlert

Reply: Report VehicleStatus SecurityAlert <status>
Command: Command Vehicle TriggerSecurityAlert
Command: Command Vehicle EndSecurityAlert

© I1SO 2006 — All rights reserved
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4.2.55 Noise level status
This service returns the value of the noise level sensor.

Request: Inquire VehicleStatus NoiseLevel

Reply: Report VehicleStatus NoiselLevel <level>
where <level> = 0..255.

Noise Level may also be requested as a periodic service (or subscription).

Request: Update VehicleStatus NoiselLevel
Reply: Report VehicleStatus NoiselLevel <level>
Request: EndUpdate VehicleStatus NoiselLevel

The responie is the same message as the response to a single Noise Level request, but itis repeated af the
rate of one message every 1000 ms.

4.2.56 Obstacle distance status
This servicg returns the distance to an obstacle as measured by a parking assist or obstacle detection system.

Request: Inquire VehicleStatus Ob&tacleDist

Reply: Report VehicleStatus ,ObstacleDist
<front sensor status>“<front distance>
<rear_ sensor status® <rear distance>

where <froht_sensor_status> and <rear_sensor_status>c5" [not equipped, off, on]; <front distance> |and
<rear_distapce> = 0..4096 mm.

4.2.57 Wiper system status
This servicg returns the system state of the various wipers in the vehicle.

Request: Ingquire VehicleStatus Wipers

Reply: Report VehicleStatus Wipers
<windshield wiperstatus><rear wiperstatus><headlamp
wiperstatus>

Commafd): Command VehicleStatus Wipers
<windshield wiperstatus><rear wiperstatus><headlapp
wiperstatus>

where <wiperstatus> = [not equipped, off, intermittent, low, high, maintenance] (the maintenance state regfers
to a wiper position that is accessible for replacing or cleaning the wiper blades, etc).

It is also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus WipersDelta
Reply: Report VehicleStatus Wipers <wiperstatus>
Request: EndNotify VehicleStatus WipersDelta
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4.2.58 Wiper speed status and control

This

service returns the speed that the various wipers are moving.
Request: Inquire VehicleStatus WiperSpeed
Reply: Report VehicleStatus WiperSpeed

<windshield wiperspeed> <rear wiperspeed>
<headlamp wiperspeed>

Command: Command VehicleStatus WiperSpeed
<windshield wiperspeed> <rear wiperspeed>

4.2.59 Washing liquid level status

This
as g

whs

4.2.60 Steering lock status

Thig

4.2.61 Steering column status and control

Thig

k) 1] . 1
ITCaCTampy WIpCTrSpeToT

service returns the level of the liquid in various washer systems (windshield, back window, headlamps)

percentage of full.
Request: Inquire VehicleStatus WasherLiquidLevel <pofq
Reply: Report VehicleStatus WashegLiquidLevel <posi
<level>

re <position> = [windshield, rear_window, headlight] and <level=< 0..255 (0= empty, 255=full)

service returns the status of the steering lock.
Request: Inquire VehicleStatus SteeringLock
Reply: Report ¥ehicleStatus SteeringlLock [unlocked,

ition>

tion>

locked]

Ecope

service returns the position of the steering column. It may also be used to set the steering ¢olumn to a
spegific position, or simply command motion.
Requestt Inquire VehicleStatus SteeringColPos
Replky: Report VehicleStatus SteeringColPos <tilt p(g
<telescope pos>
Command: Set Vehicle SteeringColPos <tilt pos> <tele
pos>

whe

(O=maximum telescope in, 255=maximum telescope out).

re <tiltvpos> =0..255 (0O=maximum down tilt, 255=maximum up tilt) and <telescope pos

> = 0..255

Itis

whe

dISO POsSsSIDIe 10 SIMPly comimana steering column maotion, without providing a speciItic 1ocatlon.

Command: Vehicle SteeringColMove <tilt telescope moti

re

<tilt_telescope motion> = [tilt_up, tilt_down, telescope_in, telescope_out].

© I1SO 2006 — All rights reserved

on>

25


https://standardsiso.com/api/?name=5d4971ac0a43c3f3b5e3c2d8532c7691

ISO 22902-6:2006(E)

4.2.62 Inte

rior temperature status

This service returns the vehicle interior temperature in Celsius.

Request: Inquire VehicleStatus InteriorTemperature <zone>

Reply: Report VehicleStatus InteriorTemperature <zone>

<temp>

where <zone> = [driver, passenger, rear_left, rear_right] and <temp> is an integer from —40..150 degrees C.

4.2.63 Exteriortemperature status

This service

where <tem

4.2.64 HV/

This servicg
set a specif

where <zo
255=full sp

4.2.65 HVA

This service

where <zon
defog and |

4.2.66 HVA

returns the exterior temperature in Celsius.
Request: Inquire VehicleStatus ExteriorTemperature
Reply: Report VehicleStatus ExteriorTemperatune)<temp>

p> is an integer from —40..150 degrees C.

\C fan speed status and control

returns the speed of the HVAC blower fan as a percentage of full on. There is also a commar

¢ blower level.
Inquire: Inquire VehicleStatus\FanSpeed <zone>
Reply: Report VehicleStatds” FanSpeed <zone> <speed>
Command: Command Vehicle WanSpeed <zone> <speed>

e> = [driver, passenger, rear_left, rear_right] and <speed> is a number from 0 to 255 (0
ed).

\C fan mode status and control

returns the mode of the HVAC:blower fan, or alternately commands a change in the mode.

Inquire: Inquire VehicleStatus FanMode <zone>
Reply: Report VehicleStatus FanMode <zone> <mode>
Command: Command Vehicle FanMode <zone> <mode>

e> = [driver;passenger, rear_left, rear_right] and <mode> is one of the following states: off, de
bwer vent; lower vent, panel vent, panel and lower vent.

A\C-mix door position status and control

dto

FOff,

fog,

This service returns the relative position of the device that determines the temperature of the air exiting the
HVAC ducts. It is also possible to command a change.

where <zon

26

Inquire: Inquire VehicleStatus MixDoor <zone>
Reply: Report VehicleStatus MixDoor <zone> <position>
Command: Command Vehicle MixDoor <position>

e> = [driver, passenger, rear_left, rear_right] and <position> is 0..255 (255=100% or full hot).
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4.2.67 Rear window defrost status and control

This service returns the binary state (on, off) of the Rear Window defog/Defrost. It is also possible to
command a change.

Inquire: Inquire VehicleStatus RearDefrost
Reply: Report VehicleStatus RearDefrost <on, off>
Command: Command Vehicle RearDefrost <on, off>

4.2.68 External mirror defrost status and control

Thig service returns the binary state (on, off) of the External Mirror Defog/Defrost. It is_also’|possible to
conjmand a change.

Inquire: Inquire VehicleStatus ExtMirrorDefrost
Reply: Report VehicleStatus ExtMirrorDefrxoest <on, Jff>
Command: Command Vehicle ExtMirrorDefrdst”<on, off>

4.2.69 Air conditioning status and control

Thig service returns the binary state (on, off) of the Air Conditioning-Compressor (or appropriate fechnology)
for ¢reating cold air for the passenger compartment. It is also possible to command a change.

Inquire: Inquire VehicleStatus ACstate
Reply: Report Vehicl&8tatus ACstate [on, off]
Command: Command Vehiele ACstate [on, off]

4.2.70 Automatic HVAC control set temperature status and control

Thig service returns, or alternately commands, the temperature that the automatic HVAC is usipg as a set
point.

Inquire: Inquire VehicleStatus HVACSetTemp <zone>
Reply: Report VehicleStatus HVACSetTemp <zone> <sef temp>
Command : Command Vehicle HVACSetTemp <zone> <set temg>

whdre <zone> =_[driver, passenger, rear_left, rear_right] and <set temp> is an integer representing the
temperature in the'range of 15 to 40 degrees C.

4.2./1 Seatheater/cooler status and control

Thig service returns, or alternately commands, the binary status of the seat heaters and/or coolers.

Inquire: Inquire VehicleStatus SeatHVAC <position>
Reply: Report VehicleStatus SeatHVAC <position> <state>
Command: Command Vehicle SeatHVAC <position> <state>

where <position> = driver=1, middlefront=2, passenger=3, secondrowleft=4, secondrowmiddle=5,

secondrowright=6, thirdrowleft=7, thirdrowmiddle=8, thirdrowright=9, fourthrowleft=10, fourthrowmiddle=11,
fourthrowright=12, fifthrowleft=13, fifthrowmiddle=14, fifthrowright=15 and

<state>=off, heater on, cooler on.
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4.2.72 Steering wheel heater status and control

This service returns, or alternately commands, the binary status of the steering wheel heater.

4.2.73 Sun

Inquire: Inquire VehicleStatus SteeringWhlHeater
Reply: Report VehicleStatus SteeringWhlHeater [on,off]
Command: Command Vehicle SteeringWhlHeater [on,off]

This service

sensor status
returns the value of the vehicle sun intensity sensor.
Request: Inquire VehicleStatus SunSensor
Reply: Report VehicleStatus SunSensor <value>

where <vallie> is an integer from 0 to 16 measured as W/m2.

4.2.74 Rain sensor status

This service

where <ir

Rain Senso

returns the measured value of rain intensity as a percentage of measurable intensity.
Request: Inquire VehicleStatus RairSensor
Reply: Report VehicleStatus RaimnSensor <intensity>

tensity> = 0..255 (255=100 percent).

r may also be requested as a periodic service (orSubscription).
Request: Update VehiecleStatus RainSensor
Reply: Report VehicleStatus RainSensor <intensity>
Request: EndUpdate VehicleStatus RainSensor

The responge is the same message as the'response to a single Rain Sensor request, but it is repeated af the
rate of one message every 1000 ms.
4.2.75 Seryice due status
This servicg returns information about when dealer service is next required for the vehicle. The returned fields
indicate thel odometer readirig or date that service is due. It also includes an indication about the nature of the
type of seryice due (rodtine or for detected malfunctions). For a more thorough description of the reqyired
service pro¢edures,‘use the Service Description service.

Request: Inquire VehicleStatus ServiceDue

Rcb}l_y. RCL\)UJ_L T’Clliblc ”chi\,lcSLaLuo SCJ_ L\,CDUC

where:
<month> is

<day> is an

<month><day><year><odometer><type>

an integer between 0 and 12 (0 indicates that the date is invalid);

integer between 0 and 31 (0 indicates that the date is invalid);

<year> is and integer between 0 and 255 (0 indicates that the date is invalid);

NOTE

28

The actual year that service is required is obtained by adding an offset of 2000.
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ometer> is the value in km when service is next due (0 indicates the odometer value is invalid);

<type> is [routine, malfunctions detected].

4.2.76 Service description status

This service returns a string describing the next dealer service required for the vehicle. The length of the string
is limited to 1024 characters.

Request: Inquire VehicleStatus ServiceDesc
Reptvys Report—Vehictte VehtctesStatus—Servicebest—<shring>
4.2.77 Engine start disable status
Thig service returns the value of the engine disable mechanism, if one exists on the vehicle. If nope exist, the
return so indicates.
Request: Inquire VehicleStatus EngineDisdbleService
Reply: Report VehicleStatus EnginéBisableService <HDStatus>
whdre <EDStatus> = [notimplemented, disabled, enabled].
It is|also possible to request notification on a change of this parameter:
Request: Notify if VehicleStatus EngineDisableServicgDelta
Reply: Report VehicgleStatus EngineDisableService <KDStatus>
Request: EndNotify WehicleStatus EngineDisableServicgDelta
4.2.78 Disable engine start control
Thig service disables the engine start. Thhere is no effect if the engine is running. The start enable status
requiest should normally be issued before'this command to determine if the feature is supported.
Command: EngineStartDisable
Commands: EngineStartEnable
4.2.79 Performance status
Thig service returns\the current performance setting.
Request: Inquire VehicleStatus PerformanceStatus
Reply: Report VehicleStatus PerformanceStatus <modd>
Command: Vehicle SetPerformanceStatus <mode>
Where <mode> = normal, sport , or economy.
It is also possible to request notification on a change of this parameter:
Request: Notify if VehicleStatus PerformanceStatusDelta
Reply: Report VehicleStatus PerformanceStatus <mode>
Request: EndNotify VehicleStatus PerformanceStatusDelta
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4.2.80 Remote start control

This functio

n allows the engine to be started remotely.

Command: Vehicle StartEngine

4.2.81 Engine running status

This service returns true if the engine has been started and is running.

Itis also po

Request: Inquire VehicleStatus EngineRunning

Reply: Report VehicleStatus EngineRunning [true, false]
5sible to request notification on a change of this parameter:

Request: Notify if VehicleStatus EngineRunningDelta

Reply: Report Report VehicleStatus EngineRunndng

[true, false]

Request: EndNotify VehicleStatus EngineRunmingDelta

4.2.82 Engine speed status

This service

where <rpnj

Engine spe

The respon
rate of one

returns the engine speed in RPM.
Request: Inquire VehicleStatus EngineSpeed
Reply: Report VehicleStatus BEngineSpeed <rpm>
> is an integer from 0 to 8000, with a resolution of, T~fpm per bit.
bd may also be requested as a periodic service-(or subscription).
Request: Update VehicleStatus EngineSpeed
Reply: ReportisVehicleStatus EngineSpeed <rpm>
Request: EndUpdate VehicleStatus EngineSpeed

5e is the same message as the response to a single engine speed request, but it is repeated
message every 100 ms.

4.2.83 Wheel speed status

This service

returns the speed of each wheel in kph.
Request: Inquire VehicleStatus WheelSpeed
Reply: Report VehicleStatus WheelSpeed <LFWheelSpeed>

<RFWheelSpeed> <LRWheelSpeed> <RRWheelSpeed>

where each

<WheelSpeed> = 0..16535 and 1 bit = 0.01 kph.

Wheel speed may also be requested as a periodic service (or subscription).

Request: Update VehicleStatus WheelSpeed

Reply: Report Report VehicleStatus WheelSpeed
<LFWheelSpeed> <RFWheelSpeed> <LRWheelSpeed>
<RRWheelSpeed>

Request: EndUpdate Vehicle WheelSpeed

The response is the same message as the response to a single wheel speed request, but it is repeated at a
rate of one message every 250 ms.

30
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4.2.84 Wheel rotations status

This service returns a number of wheel rotations as well as a timestamp. The timestamp is the value of the
timer at the last update of the Wheel Rotation message.

Request: Inquire VehicleStatus WheelRotations <wheel>

Reply: Report VehicleStatus WheelRotations
<wheel><rotations><timestamp>

where <rotations> = 0..16535 rotations and <timestamp> is 0..16535 ms.

Wheel rotations may also be requested as a periodic service (or subscription).

Request: Update VehicleStatus WheelRotations

Reply: Report VehicleStatus WheelRotations
<wheel><rotations><timestamp>

Request: EndUpdate VehicleStatus WheelRotations

Theresponse is the same message as the response to a single wheel rotations request, but it is rgpeated at a
rate] of one message every 250 ms.

4.2.85 Engine coolant temperature status
Thig service returns the engine coolant temperature in degrees. Celsius.

Request: Inquire VehicleStatus EngineCoolantTemp

Reply: Report VehicdleStatus EngineCoolantTemp <temgderature>

whdre <temperature> is an integer from —40 to 214-°degrees C, with a resolution of 1 degree C per pit.

Engine coolant temperature may also be requested as a periodic service (or subscription).

Request: Update*VehicleStatus EngineCoolantTemp
Reply: Report VehicleStatus EngineCoolantTemp <temperature>
Request: EndUpdate VehicleStatus EngineCoolantTemp

Thel response is the same message as the response to a single engine coolant temperature requgst, but it is
repgated at a rate of one‘message every 1000 ms.

4.2.86 Engine coplant pressure status

Thig servicesreturns information regarding the engine coolant pressure.

Request: Inquire VehicleStatus EngCoolantPressure
Reply- Report VehicleStatus FngCoolantPresanre
<pressurelLev>

where <pressureLev> = 0..255, (255=100% of the full measurable pressure).

4.2.87 Engine coolant level status
This service returns information regarding the engine coolant level.

Request: Inquire VehicleStatus EngCoolantLevel
Reply: Report VehicleStatus EngCoolantLevel <fluidLev>

where <fluidLev> = 0..255, (255=100% of full capacity).
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Engine coolant level may also be requested as a periodic service (or subscription).

Request: Update VehicleStatus EngCoolantLevel
Reply: Report VehicleStatus EngCoolantLevel <fluidLev>
Request: EndUpdate VehicleStatus EngCoolantLevel

The response is the same as the response to a single engine coolant level request, but is repeated at the rate
of one message every 1000 ms.

4.2.88 Engine oil pressure status

This servicg returns information regarding the value of the oil pressure sensor.

Request: Inquire VehicleStatus EngineOilPressure

Reply: Report VehicleStatus EngineOilPressure <OBstatus>
where <OP§tatus> = [low, normal].

It is also popsible to request notification on a change of this parameter:

Request: Notify if VehicleStatus Engine@ilPressureDelta
Reply: Report VehicleStatus Engine®ilPressure <OPstatus>
Request: EndNotify VehicleStatus\ EngineOilPressureDelta

4.2.89 Endgine oil temperature status

This servicg returns information regarding the value of the oilitemperature sensor.

Request: Inquire VehicleStatus Engine OilTemperature
Reply: Report VehicleStatus Engine OilTemperatureure
<OTstatus>

where <OTgtatus> = temp in 0.1 deg C.

Engine Oil Temperature may also befequested as a periodic service (or subscription).

Request: Update VehicleStatus EngineOilTemperature

Reply: Report VehicleStatus EngineOilTemperatureure
<OTstatus>

Reguest: EndUpdate VehicleStatus EngineOilTemperature

The resporise isithe same message as the response to a single Engine Oil Temperature request, butl|it is
repeated at|thé rate of one message every 1000 ms.

4.2.90 Engine oil level status
This service returns information regarding the value of the oil level sensor.

Request: Inquire VehicleStatus EngineOilLevel
Reply: Report VehicleStatus EngineOilLevel <OLstatus>

where <OLstatus> = 0..255, (255=100% oil level).

Engine oil level may also be requested as a periodic service (or subscription).
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Request: Update VehicleStatus EngineOilLevel
Reply: Report VehicleStatus EngineOilLevel <OLstatus>
Request: EndUpdate VehicleStatus EngineOilLevel

The response is the same message as the response to a single engine oil level request, but it is repeated at
the rate of one message every 1000 ms.

4.2.91 Current gear status

This service returns the current gear.

Request: Inquire VehicleStatus TransmissionCurrGeax

Reply: Report VehicleStatus TransmissionCurrGear <dear>
whgre <gear> = 0..31 (O=reverse, 31=neutral).

It isalso possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus TramsmissionCurrGeayDelta
Reply: Report VehicleStatus TrafasmissionCurrGear <dear>
Request: EndNotify VehicleStatys TransmissionCurrGeaynDelta

4.2.p2 PRNDL position status
Thig service returns information regarding the PRNDL position for automatic transmission and the ¢urrent gear
for nanual. The transmission type and number of geafs should be returned as part of the vehicle description
datg structure.

Request: Inquire~VehicleStatus PRNDL
Reply: Report VehicleStatus PRNDL <state>

It is|also possible to request notification on a change of this parameter:

Request: Notify if VehicleStatus PRNDLDelta
Reply: Report VehicleStatus PRNDL <state>
Request: EndNotify VehicleStatus PRNDLDelta

4.2.p3 Engine off time status

Thig service returns the amount of time that has elapsed since the last time the vehicle’s engine was running.
If the enginefis)running when the request for this information is processed, the vehicle interface will return an
errar.

Request: Inquire VehicleStatus EngOffTime

Reply: Report VehicleStatus EngOffTime <time>
where <time> = 0..65,535 minutes.
4.2.94 Brake fluid level status

This service returns information regarding the brake fluid level.

Request: Inquire VehicleStatus BarkeFluidLevel
Reply: Report VehicleStatus BarkeFluidLevel <fluidLev>

where <fluidLev> = [low, normal).
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4.2.95 Reverse gear lights status and control

This service is to get or set the status of the lights that are activated when the vehicle is in a reverse gear.

Request: Inquire VehicleStatus ReverseGearLightStatus
Reply: Report VehicleStatus ReverseGearLightStatus [off,on}
Command: Vehicle ReverseGearLightStatus [off,on}

4.2.96 Rear door inside handle disable status and control

This servicg is to get or set the status of the inside rear door handles to open the rear doors. This fungtign is

sometimes

doors of a

4.3 Secl

This group

referred to as ‘Child Locks’ because it is intended to prevent young children from opening(the

ehicle.
Request: Inquire VehicleStatus RearDoorInsideHanddeDisable
Reply: Report VehicleStatus RearDoorInsideHandieDisable
[off,on}
Command: Vehicle RearDoorInsideHandleDisable) [off,on}

rity services

rear

of services includes authentication protocols, encryption~services (if required at the vehicle

interface), access protocols, and non-repudiation protocols. There are four areas in which security must be

provided:

— Anti-thgft: The vehicle interface provides secure identification of the vehicle so that an installed devicq will

not wo

— Device|
deviceq
require

— Conten
agains
specifi

—  Driver
authen
to pasg

Within the
at this time,

The protocq

d only at the automaker’s discretion.

ation, which is based on the DTCP protocol, supports content protection on 1394b.

/ user authentication_/and personal information protection. This includes support for
through the vehicle gateway.

SO 22902.Specification, a secure VIN number only supports anti-theft protection for compon

| uses'a private key / public key mechanism; the components request a secure VIN number, w

the vehicle

interface encodes together with other information, such as the current date / time using

k in any other vehicle. (see use case SECU 1 — Disablement of stolen ISO 22902 components).

authentication: The vehicle interface supports authentication protocols that support restriction of
5 on the ISO 22902 compliant network t0” automaker approved devices. This authentication is

t protection: Suppliers of copyright material, such as downloaded video, can protect their cortent
unauthorized duplication. The' AV/C Digital Interface Command Set for Secure Bus Sysgtem

any

ication protocols used by external service providers if the information from those providers ngeds

Bnts

hich
the

vehicle's private key. The component then uses the vehicle's public key to decode the VIN number and
checks it against the original VIN. It also checks the decoded date / time against the actual date / time. This is
necessary to protect against reuse of a previously generated response from the vehicle.

Both vehicle public key and the VIN number must be programmed into the component when it is installed.
(The component must never use a public key for the vehicle that was broadcast on the network.)

Request: Inquire Security SecureVIN

Reply: Report Security SecureVIN <VINCodeSequence>

The second form of authentication is the inverse of the first. In the anti-theft case, the vehicle authenticates
itself to the component. In the component restriction case, the component must authenticate itself to the
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vehicle. In this case, however, the result of the transaction should be a "session key" that the component uses
to enable further transactions with the system.

Two authentication protocols in wide use are Kerberos, which is a symmetric (single) key algorithm, and the
authentication protocol in DTCP, which is an asymmetric (public / private) key algorithm based on Diffie-
Hellman key exchange.

In either case, there is an authentication server, which contains a list of the keys (public keys) of all approved
devices. The authentication server is presumably, though not necessarily, implemented in the vehicle interface.

The

message set for component authentication will depend on the protocol selected. The followin

example is

bas
(PK

The)
dev
gen

The
com
des
con
mug

Con
ava
prot
the

moq

bd on one of the public key cryptography standards, this one based on the Diffie-Hellmal
CS-3)2):

Request: Inquire Security VehiclePublicKey
<componentRegistrationNumber>

Reply: Security VehiclePublicKey <KeyValue>
component does not send its public key, since it is known to the vehicleygateway (if this is
ce). After this exchange, the vehicle interface and the component usé-each other's public ke
brate a session key, using the Diffie-Hellman algorithm.

secure VIN described above could also be made part ofthis exchange (by encoding
ponent's registered public key), but the two are kept separate s0 automakers can implement 3
cribed in SECU 1 Disablement of stolen AMI-C components without registering ever
ponent. (Some automakers will not wish to implement*device authentication as described hg
t implement an anti-theft component for devices that require it.)

tent protection is provided on IEEE 1394b by the*'DTCP protocol. This is a proprietary protog
lable (in complete form) from the DTLA (Digital’ Transmission Licensing Administrator). Even
pcol is proprietary, ISO 22902 may have_toysupport it in order to allow video and audio data g
protocol to be used on 1394. MOST, will also support DTCP, but it is expected that tH
ifications to the protocol for the MOST implementation.

n algorithm

b registered
y values to

it with the
nti-theft, as

protected
rein, but all

ol, which is
though this
rotected by
ere will be

Autlentication requires a password, but this might be a surrogate for a mechanical authenticatjon system,

suc
card
tran
ass

whe

NOT

N as a smart card or a coded:ignition key. If the device that generates the password (such &
reader) is on the network, a protocol such as Kerberos should be used which does
smitting passwords across the network. Thus, the password is not included in the comn
iming it will be transmitted implicitly.

Request: Inquire Security Authentication <userIdentificati

Reply: Report Security Authentication <SessionKey>
re <SessionKey> has a specific value indicating that authentication has failed.

Session keys should expire after a fixed time. In Kerberos, the default lifetime of a session key ig

s the smart
not require
and below,

bn>

8 hours, but

ina

abial oY aatiral lifatimaa o feara tha tioaa it 1o oo nd st Loy, oFff Lo thio axl LR to Ao
CrCTrCTooTrCTatorarr et e To— T O et et o Toouttt Ry Ot o STeTr oo COTTPOTCrIto—woo

d have to re-

O T

authenticate each time the ignition is turned on. This lifetime may be required for the anti-theft case, and is a natural
choice for user authentication as well. (A service provider can, of course, require a user to re-authenticate more frequently,
for example, on a per transaction basis.)

The fourth area, user authentication and personal information protection, requires both authentication
mechanisms and authorization mechanisms. The number and nature of authorization levels to be
implemented is a policy question that is left to the automakers. At this point, a placeholder message is defined
within, by which the automaker can implement an authorization policy.

2) http://www.rssecurity.com/rsalabs/pkcs
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Request: Inquire Security Authorization <service>
<SessionKey>
Reply: Report Security Authorization [succeed, faill]

If the authorization succeeds, the requested service is enabled. The requestor's identification should be that
used in a previous authentication, as described below.

4.4 Vehicle diagnostics group

This set of services includes all of those that relate to vehicle diagnostics, i.e., to components and systems on

the vehicle

The diagno
manufactur
specific dia
one in whi
interface to
equipment
form of a by

441 On-

This servicg returns OBD Il codes. The specific syntax of an OBD code-sequence is defined in 1ISO 2290

AMI-C Com

The interprétation of the OBD code sequence depends on the regional variant of the OBD codes that is U

by the vehig
of OBD cod

4.4.2 Run

This comm

sideof the vehicte nterfacettdoes ot include diagnostics of the 1S© 22802 systen:

5tics services can be divided into obtaining OBD codes, which are standardized by regulation,

br specific diagnostics. Two approaches are provided for the latter; one in which the manufact

gnostics are requested with a single command that is implemented by the vehicle .interface,
the appropriate component on the automaker’'s side. The latter approachallows existing

0 be used on the Multimedia bus by simply providing the appropriate encapsulation facility in
s adapter.

board diagnostic (OBD) codes status
mon Message Set.
le (U.S., European). The client must examine the vehicle data structure to determine which va

es are returned in the current vehicle.

Request: Inquire Vehic®eDiagnostics OBDCodes

Reply: Report VehicleDiagnostics OBDCodes <codeSequence>
diagnostics control

hnd causes vehicle diagnosties to be run, if the vehicle supports this service. The conditions u

and
urer
and

ch existing automaker diagnostic commands are encapsulated and sent through the vehicle

test
the

sed
riant

nder

which diagfostics can be run are vehicle specific. When the diagnostics execution is complete, the vehicle

interface sh
then be obt

443 Aut

all return a diagnostics~reply to the node that issued the RunDiagnostics command. The data
hined by the automaker-diagnostics request described in the next section.

Command): VehicleDiagnostics RunDiagnostics

Repily: Report VehicleDiagnostics DiagnosticsComplete

pbmaker specific diagnostics status

Each vehic

can

e manufacturer may choose to make automaker specific diagnostic codes. which are availablg

P on

the 1SO 22902 compliant network. This message provides a way to transmit those codes. The format of the
returned data is vehicle specific and is not specified by ISO 22902. Return of this information may or may not
require the RunDiagnostics command described in the previous section to be executed in order to get current

data.
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Request: Inquire VehicleDiagnostics OEMDiagnostics

Reply: Report VehicleDiagnostics OEMDiagnostics <data>
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AMI-C diagnostics

This set of messages relates to diagnostics for the ISO 22902 compliant system itself, as opposed to vehicle
diagnostics, which are described in section 4.4 Vehicle diagnostics group.

Request: Inquire VehicleCore SystemDiagnostics

Reply: Report VehicleCore SystemDiagnostics
<diagnosticCodeSequence>

Request: Inquire VehicleCore NetworkDiagnostics <network>

Reply: Report VehicleCore NetworkDiagnostics <network>

whe

<NWdiagnosticCodeSeqg>

re <network> =[1394, MOST, BlueTooth].

In gddition to messages which request diagnostic data from the vehicle interface,the following message
cauges the network from which it is sent to be logically decoupled from the vehicle-interface to aid in isolating
faulfs. In this mode, the only message that can be received is Connect Network, and no message [can be sent
fronp the vehicle interface. The second message undoes the effect of the first.
Command: VehicleCore DisconnectNetwork
Command: VehicleCore ConnectNetwork
5 [Power management services
5.1| Power state
Request: Inquire.VghicleCore MultiMediaSystem State
Reply: ReportVehicleCore MultiMediaSystem State <sfate>
whdre <state> = sleep, active, boot and shutdown.
It isalso possible to request notificationon a change of this parameter:
Request: Notify if VehicleCore MultiMediaSystem StatgDelta
Reply: Report VehicleCore MultiMediaSystem State <dtate>
Reqglest: EndNotify VehicleCore MultiMediaSystem StatgbDelta
5.2| System power mode
Thel functional power status of the vehicle is returned by this service.
Request: Inquire VehicleCore PowerMode
Reply: Report VehicleCore PowerMode <Mode>
It is also possible to request notification on a change of this parameter:
Request: Notify if VehicleCore PowerModeDelta
Reply: VehicleCore Status PowerModeDelta <newMode>
Request: EndNotify VehicleCore PowerModeDelta

The parameters <Mode> and <newMode> can have the values off, active, low power or ulta low power. Low
power mode is also known as sleep mode.

The parameters <Mode> and <newMode> can have the values off, active, low power or ulta low power. Low
power mode is also known as sleep mode.
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5.3 Boot sequence messages

The vehicle interface controls the power moding of the ISO 22902 network, and is responsible for booting the
system. The boot sequence messages described here are issued after the network has reset and at the point
that the vehicle interface determines that system boot is complete.

The boot sequence messages include the broadcast of the current date and time by the vehicle interface (see
section 0, Command: VehicleCore EnterSleepMode Time / date), so that components can synchronize to the
system time. This information also allows components the option to take appropriate action if the system boot
does not occur within a specified period (reference the component anti-theft protocol as an example for the
use of this facility).

In addition {
cases that ¢

5.4 Shutdown sequence messages

Correspond
initiate wak
remote shu

In addition
conditions {

5.5 Timse

These func
indicate thej
implemente

Itis also po

Broadcast: VehicleCore InitiateBoot

Broadcast: VehicleCore EnterActiveState

o the boot messages, there is a message to initiate wake up. This message is required by the
all for a device to wake up the system (e.g., remote status inquiry).

Command: VehicleCore InitiateSystemWakeUp

ing to the wake-up message, there is a message for the system to enter sleep mode. As with
P Up message, this is sent from a component to the vehicle interface, and may be used to perf
down of the system.

Broadcast: VehicleCore InitiateShutdown

to authenticating the device that sends the message, the vehicle interface may require o
b hold before acting on this message (vehicle-not moving, ignition off, etc.).

Command: VehicleCoOre EnterSleepMode

| date

ions return and set the time_and date. The time zone messages use a positive offset from GM
time zone. The parameters to the time service are in local time, according to this offset. The g

use

the

ther

T to
lock

d by this service shall have a resolution of one second.

Request: Inquire VehicleCore Time

Reply: Report VehicleCore Time <hours> <minutes> <seconds>
5sible to-request notification on a change of this parameter:

Reguest: Notify if VehicleCore TimeDelta

Reply: Report VehicleCore Time <hours> <minutes> <seconds>
Request: EndNotify VehicleCore TimeDelta

Request: Inquire VehicleCore Date

Reply: Report VehicleCore Date <year> <month> <day>

Itis also possible to request notification on a change of this parameter:

38

Request: Notify if VehicleCore DateDelta
Reply: Report VehicleCore Date <year> <month> <day>
Request: EndNotify VehicleCore DateDelta
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Request: Inquire VehicleCore TimeZone

Reply: Report VehicleCore TimeZone <offset>

also possible to request notification on a change of this parameter:

Request: Notify if VehicleCore TimeZoneDelta

Reply: Report VehicleCore TimeZone <offset>
Request: EndNotify VehicleCore TimeZoneDelta

CommaTTe: Yehtcietore—Setitme —<thours><mITTutes > <SeTordsS
Command: VehicleCore SetDate <year> <month> <day>
Command: VehicleCore SetTimeZone <offset>

6 [HMI services

6.1 AmicHMIRequest

Thig service allows an application to request the HMI Manager topresent to the user audjo or visual
infofmation using the vehicle audio and other HMI interfaces.

Thel HMI Manager uses the following messages to respond\to the request: AmiclsHMIResour¢eAvailable,
AmicHMIReleaseAudio, AmicHMISetupAudio, AmicHMIRequest, AmicHmiSend. See the Schema document
for @ detailed description of the message content.

An application or embedded device sends a requestito the HMI Manager indicating that it needs to present
somje audio or visual information to the driver. It.'/may include acquiring driver input. The messdge payload
may optionally contain a VUIML string. The AmicHMIRequest XML message is also used when thg device has
finighed with its audio need. It sends this message with the audio-off parameter.

A simple example where no XML is sent> only an audio channel is requested. The XML string is|an optional
parameter.

AmilcHMIRequest (Source ID,) audio - on, no pageContent, “Telephone ringing” [10
sedonds’)

If aptomaker’s buttonshare required, then an XML (VUIML) string must be contained in the parameter list
desgribing the interaetion and control information.

Request: request HMI Manager for audio/visual presenfation
<SourcelID> <AudioProperty> <VideoProperty>
<PresentationProperties> <VUIMLContent>

Reply: AmicHmiSend <RequestorID> <UserAction>

Respon eString Respon onrinr_;r D:—uri:—u‘lpacponse>
The possible values of the parameters are:
<SourcelD > = [integer];
<AudioProperty > = [see Schema document] audio properties associated with the request;
<VideoProperty > = [see Schema document] video properties associated with the request;
<PresentationProperties > = [see Schema document] properties relating to priority and urgency;
<VUIMLContent> = [see Schema document] content to be presented to the driver.
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6.2 AmicHmiSend

This XML Message is sent by the HMI Manager to an application that needs audio or other HMI interaction. It
may be a response to the AmicHMIRequest Message.

After service, application or device sends a request to the HMI Service to present some audio or visual
information to the driver, the HMI Service will respond with the user’s request using the AMICHMISend
message. It may also use this to initiate an interaction with an application.

Reply: AmicHmiSend <RequestorID> <UserAction>
<ResponseString> <ResponseString> <ParialResponse>

The possible values of the parameters are:

<Requestol|ID > = [integer] ID of the requestor;
<UserAction > = [String] User selection;

<ResponseString > = [String] — data provided by the user;
<ResponsefString > = [String] — data provided by the user;

<ParialResponse > = [true, false] — user interrupted.

6.3 Ami¢HMISetupAudio

Once the HMI Manager decides to allow the device to gain access.to the audio system, the HMI Manager
sends the AmicHMISetupAudio message to the Audio Service telling it to setup a connection with requesting
Audio sour¢e. The HMI Manager tells the Audio Service(maybe Network Bandwidth Manager) which ajdio
sinks to cornect the requesting audio source.

Request: AmicHmiSetupAtudio <SourcelID> <AudioSink>
<AudioPropérties>

The possible values of the parameters are:
<SourcelDx = [integer] ID of the requestor;
<AudioSinkp = [see Schema for details] speakers that consume the audio;

<AudioProgerties> = [see Schemafor details].

6.4 Amic¢lsHMIResourceAvailable

After servide, application or device sends a request to the HMI Manager to present some audio or visual
information|to the driver, the HMI Service may decide to not allow access to that resource. The HMI manager
uses the AmiciMIResourceNotAvail message to inform the requestor that it cannot have the resource. I the
requestor agKed for both audio and visual resources, and one of them is not available, neither resource will be
granted an i i i

The HMI Manager decides when to send the AmicHMIResourceNotAvail message. It uses the expiration and
priority information and resource availability to decide whether to respond promptly.

Request: AmicIsHMIResourceAvailable <ResourceNotAvailable>
<DoNotUseInternalHMI>

The possible values of the parameters are:
<ResourceNotAvailable > = [boolean] requested resource not available, either audio or a display;

<DoNotUselnternalHMI > = [boolean].
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This XML message informs the audio service to release the audio connected to the passed in source.

The

Request: AmicHMIReleaseAudio <SourcelD>

possible values of the parameters are:

<SourcelD> = [integer] ID of the audio source.

7 |Audio services
Thig section specifies the 1ISO 22902 audio services interface. The interface is independent of whether the
audjo devices providing the services are on the 1ISO 22902 side of the vehicle interface oron the vehicle side.
It is|also independent of whether the audio data is transmitted over an analog or a digital link. Thg purpose of
this|interface is to allow clients on the ISO 22902 side (devices or software applications) to accegs the audio
seryices in a vehicle independent manner.
The| interface description does not specify the policy by which audio ‘résources are arbitratgd between
conpeting clients, nor the algorithms used to arbitrate audio resources.
7.1| Audio configuration
All Yehicles providing audio services shall implement this service. The service provides the configuration of
audjo services, including volume control, mute capability, fade and balance capability.
Request: Get Audio AmplifierConfiguration
Reply: Audio Amp¥ifierConfiguration
<volume> <volumelevels> <fade> <fadeRange> <balance>
<balanceRange>
<mute>
whdre <volume>, <fade> and ‘<balance> have the values unsupported, status or status control;
<volumelLevels> gives the volume range as (low,high);<fadeRange> gives the fade rangé as (rear,
fronft);<balanceRange> gives the range as left,right)and <mute> is a boolean that is TRUE if the amplifier has
mute capability.
7.2| Audio volume-state
Thig request returns both the on / off state for the mute function, and the current level setting for[the volume
confrol. Thissrequest returns an error if the <volume> parameter in the configuration response is
UN$UPPORTED.
Request: Get Audio VolumeState
Reply: Audio VolumeState <muteOnOff> <level>

7.3

Mute / unmute

This service sets the mute function on or off. This request returns an error if the <mute> parameter in the
configuration response is FALSE.

Audio Mute
Audio UnMute

Command:

Command:
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This service sets the mute function on or off. This request returns an error if the <mute> parameter in the
configuration response is FALSE.

Command: Audio Mute

Command: Audio UnMute

7.4 Set volume

This service sets the audio system volume level. This request returns an error if the <volume> parameter in
the configuration response is UNSUPPORTED or STATUS.

Command: Audio SetVolume <level>

where <level> = 0..255 (255=100% full volume).

7.5 Audio fade state

This servicg returns the current settings for fade (front / rear) of the audio output. The requést returns an grror
if the <fadep parameter in the configuration response is UNSUPPORTED.

Request: Get Audio FadeState
Reply: Audio FadeState <fade>

where <fadg> =0 .. 31 (rear .. front).

7.6 Audio balance state

This servicg returns the current settings for balance (left / fight) of the audio output. The request returng an
error if the ¥fbalance> parameter in the configuration response is UNSUPPORTED.

Request: Get Audio, BalanceState
Reply: Audio BalanceState <balance>

where <bal@ince> =-15 .. 15 (left .. right).

7.7 Set fade

This servicg sets the fade and-balance settings for the audio system. This request returns an error if| the
<fade_balabce> parameter.in-the configuration response is UNSUPPORTED or STATUS.

Command : Audio SetFade <fade>

where <fadg> = Q331 (rear .. front).

7.8 Set halance

This service sets the fade and balance settings for the audio system. This request returns an error if the
<fade_balabce> parameter in the configuration response is UNSUPPORTED or STATUS.

Command: Audio SetBalance <balance>

where <balance> =-15 .. 15 (left .. right).
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Equalizer configuration

All vehicles implementing audio services shall provide this service, whether or not an equalizer is present.
This service gets the equalizer including the number of bands and the frequency range for each. If no
equalizer is present, the number of bands is returned as zero.

whe

Request: Get Audio EqualizerConfiguration

Reply: Audio EqualizerState <nrBands>
<frequencyRangeSequence>

re <nrBands> is an integer that is zero if no equalizer is present and <frequencyRangeSeq

ence> is a

seq
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Thig
the
levg

71

Thig
the
levg

71

Thid
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for
sup
is W
of th

whe

lence of pairs of the form <low,high> measured in Hz.

D Equalizer state

service gets the equalizer settings for each of the frequency divisions. If the number of bands
configuration request above is zero, this request returns a "not present" errof.) Otherwise thg

Is returned is equal to the number of bands returned by the configuration request.
Request: Get Audio EqualizerState
Reply: Audio EqualizerState <levelSequence>

| Equalizer

service sets the equalizer setting for each of the frequencgy divisions. If the number of bands
configuration request above is zero, this request returns a "not present” error. Otherwise thg
Is must be equal to the number of bands returned by the configuration request.

Command: Audio SewEqualizer <levelSequence>

P Audio channel configuration

available, both the total number. and the types of channels. There are a fixed set of types i
hded functions. The actual characteristics of each channel type are vehicle specific. PHONE
oice, with a possibly restricted volume range. WARNING is intended for driver warning messa
bort only a fixed volume level. TUNER and CD are intended to be two classes of music channg
hatever the vehicle manufacturer defines as the default audio characteristics. It may be the s

Request: Get Audio ChannelConfiguration

Reply: Audio ChannelConfiguration <nrChanels> <typs

re <types> - Sequence of <type>

and

e other types or it may be unique. Type NORMAL shall be provided. All other types are optional.

returned by
number of

returned by
number of

service shall be provided by all vehicles that implement audio services. It defines the audio channels that

dentified by
is intended
ges. It may
I. NORMAL
Bme as one

<type> = [normal, phone, warning, tuner, cd].

7.13 Allocate audio channel

This service allocates an audio channel of the specified type. Type is a designation of the intended use of the
channel that can be used by the amplifier or receiver to set the characteristics of the output, such as volume,
mono/stereo, etc. The specific characteristics associated with a given type depend on the vehicle.

Request: Audio GetAudioChannel <type>
Reply: Audio AudioChannel <channel number>
Command: Audio ReleaseAudioChannel <channel number>

where <type> = [normal, phone, warning, tuner, cd].
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