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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Intelligent Transport Systems
(ITS).

The present document is part 8 of a multi-part deliverable. Full details of the entire series can be found in part 1 [i.1].

Modal verbs terminology

In the present document “shall”, "shall not", "should", “should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document is part of the MirrorLink® specification which specifies an interface for enabling remote user
interaction of a mobile device via another device. The present document is written having a vehicle head-unit to interact
with the mobile device in mind, but it will similarly apply for other devices, which provide a colour display, audio
input/output and user input mechanisms.

The present document specifies location service based on SBP (Service Binary Protocol) framework. The serviceis
used to provide better location datain car environments. Note that this service provides high-level abstraction of
location comparedto com mi rror | i nk. GPS service, which focuses on NMEA based GPS data.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents are necessary for the application of the present document.
[1] W3C Geolocation API Specification.

NOTE: Available at http://dev.w3.org/geo/api/spec-source.html.

[2] ISO/IEC/IEEE™ 60559:2011 (IEEE-754-2008): "Information technology -- Microprocessor
Systems -- Floating-Point arithmetic".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS103 544-1 (V1.3.1): "Publicly Available Specification (PAS); Intelligent Transport
Systems (ITS); MirrorLink®; Part 1. Connectivity".

3 Definition of terms, symbols and abbreviations
3.1 Terms
Void.
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3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

GPS Global Positioning System

NMEA National Marine Electronics Association
SBP Service Binary Protocol

WGS World Geodetic System

4 Data Service Definition

4.1 Location Data Service Version 1.0

/** The specification defines a high-level interface to location

* information provided by the vehicle system The Location service
APl itself is agnostic of the underlying |ocation infornation
sources. Vehicle system sources can deliver inproved |ocation
information inferred fromdifferent nethods e.g. dead reckoning,
map mat ching, involvenent of vehicle sensors, differential global
position systemetc. if available.

* @ersion 1.0

*/
SERVI CE commirrorlink.location {
/** Structure holding | ocation coordinate. Default value NaN (Not a

* Nunber) is defined in the | EEE standard [2]. Al supported
optional elenments shall be always present.

Menber variables defined in the Coordinates structure have the
sane neaning as the menber variabl es defined in Coordinates
interface fromWC s Geol ocation APl specification [1].
One difference is, that in the present document, nmenber vari abl es
are all optional with the default value of NaN while the WBC API
allows null value for not avail abl e data.
When parts of the |location object are not available e.g.
due to lost satellite reception, they should be set to NaN.
A MrrorLink dient should not provide nap-matched coordi nates.
If available, the MrrorLink Cient should use a dead-reckoned
posi tion.

E I 3

%k ok ok %k k3 ok ok F

*

*/
STRUCTURE Coor di nat es {
/** Geographic latitude; a positive value indicates north, a negative
* val ue south.
* @ptional, @efault NaN, @mnit decimal degree,
* @ange -90 to 90 with North positive, @id 0x64f8f3f1
*/
DOUBLE | ati t ude;
/| ** Geographic | ongitude; a positive value indicates east, a negative
* val ue west.
* @ptional, @efault NaN, @mnit decimal degree,
* @ange -180 to 180 with East positive, @id 0x7581892a
*/
DOUBLE | ongi t ude;
/** Height of the position above the coordinate systenm's ellipsoid.
*  @ptional, @efault NaN, @nit neter, @id 0x970e9047
*/
DOUBLE al ti t ude;
/** Accuracy |evel of the latitude and | ongitude coordinates.
*  @ptional, @efault NaN, @nit neter, @id Ox5ec654de
*/
DOUBLE accur acy;
/** Accuracy |evel of the altitude infornation.
*  @ptional, @efault NaN, @nit neter, @id Oxc28b9440
*/
DOUBLE al titudeAccuracy;
/** Direction of travel. The heading is counting clockw se, relative
* to true north.

ETSI
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* @ptional, @efault NaN, @nit deci mal degree,

* @ange 0 to 360, @id 0x813C675D

*/

DOUBLE headi ng;

/** Magni tude of the horizontal conponent of current velocity.

* @ptional, @efault NaN, @nit neter per second, @id 0x23234962
*/

DOUBLE speed;

/** This is a high-level representation of geolocation data. The

* center location of the vehicle's front axle is defined as the

* positioning reference point.

*  @mndatory, @eadable, @ersion 1.0, @id 0x572a6461

*/

hj ect Geolocation {
/** Location coordinate structure
*  @mandatory, @i d Oxbad026d0
*/
STRUCTURE<Coor di nat es> coor d;
[** UTC time when the position was acquired. In case the UTC tine
* associated with the acquisition of the location is unknown, the
* Location Data Source shall set the tinmeStanp value to zero (0).
*  @mandatory, @id 0x59413fdl

TH\/E ti meSt anp;
}
}
4.2 Location Data Service Version 2.0

/** The new version of the Location Data Service is based on the 1.0
* version, but introduces a set of new objects.
* @ersion 2.0
*/
SERVICE commirrorlink.location : @ersion 1.0 {
ENUMKI NT> def i nedCoor di nat eSyst em {

/** \WGS-84 coordi nate system

*  @mandat ory

*/

CS_W5S84 = 0x00000001;

/** @CJ-02 coordinate system

*  @ptional

*/

CS_BCJ02 = 0x00000002;

/** GCJ-02 coordi nate system

*  @ptional

*/

CS Proprietary = 0x80000000;
}.

/** This object returns bit flags of supported coordinate systens
* fromthe Location Data source.
*  @mndatory, @eadable, @ersion 2.0, @id Ox6f1c2428
*/
bj ect avai | abl eCoor di nat eSyst ens {
/** Bit wise OR of all supported coordinate systens by the data
* source. Possible coordinate systens are defined in the
def i nedCoor di nat eSyst em enunerati on.
Thi s obj ect should be accessed before accessing any of the other
obj ects. A location data source shall support WGS-84, unless the
device is operating in China.
@randatory, @i d 0x0885cf07
/
i nt coordi nat eSyst ens;
H
/** This object contains the currently used coordinate systemfromthe
* Location Data source. The object can be set fromdata sink to
change the coordi nate system
It should be accessed before subscribing to the GeolLocation
obj ect. The object's default value should be cs_WGS-84, unless the
device is operating in China, where it may be cs_GCJ02.
If the object is set to a coordinate system unknown or not
supported, the location data source shall indicate the |ocation
as not being avail able.
The coordi nate system SHALL NOT be changed, after subscription
to the CGeolLocation object. The location data sink nay change the
coordinate systemif it has not subscribed to the GeoLocation

ok ok Kk k ok

L N .
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* object.
* The data source shall honor the selected coordinate system
* @mandatory, @onfigurable, @ersion 2.0, @id Ox17ab51db
*/
Chj ect current Coordi nat eSystem {
/** Provide coordinate system the source is currently using.
* @mandatory, @id 0xd2394c6c

E*N/Ul\/kdefi nedCoor di nat eSyst ent coor di nat eSyst em
b
b
4.3 Location Data Service Version 3.0

/** The new version of the Location Data Service is based on the 2.0
* version, but changes |ocation obligation within the Coordinates
* structure.

* @ersion 3.0
*/
SERVICE commrrorlink.location : @ersion 2.0 {
/** STRUCTURE hol di ng | ocation coordi nate.
* (bligation change for latitude and | ongitude el ements, otherw se
* jdentical to Version 2.0.
*/
STRUCTURE Coordi nates {
/** Geographic |atitude.
* (bligation change, otherw se identical to Version 2.0.
*  @mandatory, @efault NaN, @nit decinmal degree,
* @ange -90 to 90 with North positive, @id 0x64f8f3f1
*/
DOUBLE | ati t ude;
[ ** Geogr aphi c | ongi tude.
* (Obligation change, otherwi se identical to Version 2.0.
*  @mandatory, @efault NaN, @nit decimal degree,
* @ange -180 to 180 with East positive, @id 0x7581892a
*/
DOUBLE | ongi t ude;
/** Height of the position above the coordinate systenis ellipsoid.
* ldentical to Version 2.0.
*  @ptional, @efault NaN, @nit neter, @id 0x970e9047
*/
DOUBLE al tit ude;
/** Accuracy |evel of the latitude and | ongitude coordi nates.
* ldentical to Version 2.0.
* @ptional, @efault NaN, @nit neter, @id Ox5ec654de
*/
DOUBLE accuracy;
/** Accuracy |evel of the altitude infornation.
* ldentical to Version 2.0.
*  @ptional, @efault NaN, @nit neter, @id Oxc28b9440
*/
DOUBLE al titudeAccuracy;
/** Direction of travel. The heading is counting clockw se, relative
* to true north.
* ldentical to Version 2.0.
* @ptional, @efault NaN, @nit decinal degree,
* @ange 0 to <360, counting clockw se; 0° being true North
* @id 0x813c675d
*/
DOUBLE headi ng;
/** Magni tude of the horizontal conponent of current velocity.
* ldentical to Version 2.0.
*  @ptional, @efault NaN, @nit neter per second, @id 0x23234962
*/
DOUBLE speed;

/** This is a high-level representation of geolocation data. The
* center location of the vehicle's front axle is defined as the
positioning reference point.
Chject is IDENTICAL to the version 1.0 object besides the
followi ng requirement on error behavior:
In case, the GPS signal is tenporarily unavail able
or dead reckoning is not avail abl e,
the data service shall send an SBP response nmessage with an
"Not avail abl e" error code.
@mandatory, @eadable, @ersion 3.0, @id 0x572a6461

%k ok ok Xk % ok
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*/
Ohj ect Geolocation {
/** Location coordinate structure
* @mandatory, @id Oxbad026d0
*/
STRUCTURE<Coor di nat es> coor d;
/** UTC tinme when the position was acquired. In case the UTC tine
* associated with the acquisition of the location is unknown, the
* Location Data Source shall set the tinmeStanp value to zero (0).
*  @mandatory, @id 0x59413fdl
*/
TIME timeSt anp;
b
b

5 SBP Binding

The Location Data Services uses the following objects and their access capabilities:

Object Name Access Type Subscription Type
Geolocation READABLE ON_CHANGE, REGULAR, or AUTO
availableCoordinateSystems READABLE NONE
currentCoordinateSystem CONFIGURABLE NONE

A SBP Sink endpoint shall be able to access the GeolL ocation object using SBP Subscribe and Get commands. A SBP
Source endpoint shall support the of regular interval and on-change SBP subscription types. In case of on-change, it is
up to Data Source to decide on the minimum distance triggering a new notification.

If the SBP Source endpoint's geolocation sensor is temporarily not available, the SBP Source endpoint shall show the
following behaviour within the SBP protocol:

. The SBP Source endpoint shall return an SBP response message withan " Not avai | abl e" SBP error
code in response to a SBP Get command to the GeoLocation object.

e  The SBP Source endpoint shall send an SBP response message withan" Not avai | abl e" SBP error code
when the SBP Sink endpoint has subscribed to the GeoLocation object, either once in case of on-change
subscription, or in regular intervalsin case of interval subscription. The SBP Source shall provide avalid
Geolocation abject, as soon as the geolocation sensor becomes available again.

e  The SBP Source endpoint shall send an SBP response message withan" Not avai | abl e" SBP error code
in response to a SBP Subscribe command to the GeoLocation object. The SBP Sink endpoint should then send
anew Subscribe command again not earlier than 5s and not later than 30s to receive notifications again.

The Location data service shall not be offered and/or advertised, if the GPS receiver is permanently unavailable, e.g.
use of GPS receiver is disabled or GPS antennais missing.

The MirrorLink Client should not provide map-matched coordinates. If available, the MirrorLink Client should use a
dead-reckoned position.

The version 2.0 of the Location data service adds a set of new objects, which are not available in version 1.0 version of
the service. The SBP protocol can handle this. The following describes the specified behaviour:

. If aversion 2.0 location SBP Sink endpoint sends an SBP Subscribe, Get or Set command to aversion 2.0
object, aversion 1.0 location SBP Source endpoint shall send an SBP response message with the recoverable
SBP Error " Unknown Cbj ect Ul D'.

. If aversion 1.0 location SBP Sink endpoint sends an SBP Subscribe or Get command to the GeolLocation

object, when the version 2.0 location SBP Source endpoint cannot provide WGS-84 coordinates, the SBP
Source endpoint shall send an SBP response message with SBP error code " Not avai | abl e".

ETSI
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The version 3.0 of the Location data service changes the obligation of the longitude and latitude elements within the
Coordinates structure to mandatory. The following describes the backward compatibility behaviour:

. If aversion 3.0 location data service sink is requesting the GeoLocation object from aversion 1.0 or 2.0
location data service source, the source may either exclude the longitude and latitude elements from the

Coordinate structure, or set them to NaN.

There are no backward compatibility constraints for a version 3.0 location data service source, connected to a
version 1.0 or 2.0 location data service sink.

ETSI
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