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EIEmalics \Workshop -1 Decemiserr 2004
ANiaEvenicle Mobile Services Strategy: for
NGB RABLIV E s s

PF rpose efi Werkshop

SN0 provide a framework for Automotive
WhICh can be used to develop an in-vehicle

mehlle services strategy that will be
presented to management for review and
approval.
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EIEmalics \Workshop -1 Decemiserr 2004
ANiaEvenicle Mobile Services Strategy: for
NGB RABLIV E s s

[SEIIES 10/ explore are:

Jielematics Market Developments
Services

Tiechnoloegy and platform

Value Chain and Business Models
Competitor Strategies

Consumers

Sales and distribution

Partnerships
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=S a e definitions:

—

\VERITESEVICES = ANy type of Service that can be
WElVEIEedito a wireless device, such as financial sesyice
WEEr Interet access, personal information manageme

IEComMmerce, entertainment.

=

=l ocation-based Services - A subset of mobile services.

-
'-___-.—.-..

== [ gcatiorbased services deliver information and assistance

~ 0 individuals who use positieenabled devices to
communicate their location via a wireless network twise

and content providers.
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Vielle Applications and Location
orr” ST (S —

Eoj atlon-based SErvices are
sliently estimated to be ranked
Hiithinpepularity amount the
constellation of seven primary
__,.'*' mobile senvices (Source: ARC
: —Group Future Mobile Handsets; 2001
=)

. Jlhe same report projects that by
2006 these services will be
ranked first, with approximately
24% of mobile users accessing
them.

. =
= J—

E
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peation -pased Services—_and Telematics

Serviees

forationbased
Sanvices Universe Viehlle LocatiorPasen
' SENVICES

Jielematics Insvehicle
cationbasedServiceé
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VieE dEeNnitions: gl

TS SMaliCSi= the appllcatlon of digitallinformation,

EEEERISENSING andimoepiercommunicatanEIeVERICIe

Sl eRMENt Fhis does not Include autonomoeus navigation

S) ems Wihich| predeminate the market. -Way
mimbnications to the vehicle, suciRIBSTMC, cell

b -oadcastlng and paging, are not, strictly speaking, a

— eJematics since the receiving device does not comatenic
= [{S/location.

Any Kind of vehicle service intended to promote safety
productivity, mobility and/or convenience, whicheslon a
wireless communication link and includes a positioning
system.

A subsebf LocatiorbasedServices.
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JIEIEmatics, - o
m! Technical assistance

Remote diagnostics

=
Voice-interactive l ‘I

ication ~ Route Guidan@@ D

Roadside assistance

i Customer%ervice entre

Communication I

A~ —yy celmlar

i [ [
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Jelematicss

Vehicle ID

Exact Location of Incident

Driver detalils
' — -

|

-_.:..—E:v IR Automotive
=

i
ﬂ-ﬂ
T
| -
= n
e ok
'--
|

Deliver Required
Assistance

Fuel consumption
Error codes

-

Parameter settings
New software
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.
-Ppased Service Dewces > ——

on-based services are dellvered ) =
'three WPRES 0Of devices:
Handsets

=ViBlle Devices, such as handsets, PDA’S PDA's
20l h'y,o e Iigﬂ“_ - Hybrid Devices
NeREmeblle devices such as ATM'S;
ienmation kiosks, toll booths and! other
SielliBnan/ devices that are more
conveniently.connected via wireless
iechinelogies than fixed lines

= |n-vehicle devices

F‘ aferare three types of in-vehicle
ewces

"-,'_— [Devices Integrated with the vehicle’s :
. systems that are an integral part of the g
vehicle’s design S

Devices that are portable and can be ATM's Antegrated
installed in any vehicle, but which are Kiosks Factory-fitted
dependent on connections to the vehicle’s Toll booths Dealer-fitted

. . ...etc. -Vehicle-dependent
systems for their operation T ocatisiEnabled

Portable devices that can be taken in and portable devices
out of the vehicle and require no connection
to the vehicle’s systems
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PpaV;S In -vehicle Devices

hErEeeiree parallel tracks, withrdifierent
iechnplegies, industry structures; value chains and
oggoriurities for Attormonve:

hiegreiedinzvenicle Senvices Soelutions

- rn_e_; SU [Sielther vehicle OEM factory-fitted or dealer-
iIstelled; 2ndithe vehicle is designed for integrated
nstallation.

o neVSUlisiconnected to vehicle systems, such as
= speedometer and airbag sensors, and to built-in GPS and
:“';"F"_"i"zmoblle telephone antenna.

"- ~e\/ehicle- -dependent Solutions

~Connection to vehicle systems is minimal or is similar to
any.other aftermarket system, such as navigation
systems, but the system cannot be used outside of the
vehicle environment

» L ocation-enabled Portable Solutions

-The vehicle is not pre-designed to accept the IVSU.
Michael L. Sena Consulting AB




S N
reless -enabled In-Vehicle
Senvicestunit (IVSU)

Microphoene
. - \Viain; Batteny,

Fleinclset

Telephone & Telematics
Module

Q GPS Antenna

Airbag Deployment Notificati
.

\( GSM Antenna

Data & Commands Data & Commands

CAN Bus

SRS Module CEM ABS Module AU M SW M DIM Module
Moclule Moclule Moclule Wocdlule
Display
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«h

WICEs ypes,for In

—

ierpreceding diagram shews the
corngarignts of et Wirgless-erelg]gefir)-
YEnICIersenvices unit (telematics
System).

AVSEL Of components can either be
peckaged with the IVSU, or provided by

Sthelhost vehicle. These are:

Ceudspeaker
Handset
Microphone
Battery

GPS antenna

Phone antenna

-vehicle.Devices

Other components ane embedded in the
ehicierand canieraceesseddinectlyall
the IVSU is tightly integrated, or via a
gateway. These components vary
according to the vehicle manufacturer,
however the most important are:

o Safety Restraint System module
» ABS system
* Display module
Memory management unit
Software management module

Door and window management
module
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aryice T

5 for In -vehicle

Davicas

T

.lr

|

Exaieriree principal groupings of:

EVicesiionin-vehicleidevices:

ERNEESEnal Saiety - these Include services
ielaied to petential life-threatening situations,
suc as accldents or vehicle breakdowns.
'ése SEIVices are the single most important

'_aison that drivers in the US choose to install
yStems, in their new vehicles.

=

= = V/ehicle Security - these are services that are

primarily for the care and protection of the
vehicle, but also provide the owner with added g
peace of mind.

Emergency
Assistance
Safety Restraint/
Airbag
Deployment
Notification
Roadside
Breakdown
Assistance

Convenience - these are services that enhance
the driving experience, save the driver time, or
provide infermation when it is most useful.
Route planning and directions and traffic
Information are the services most valued in
European markets. Tolling applications would
fall under this category.

Theft Notification
Stolen Vehicle
Tracking
Remote
Diagnostics
Remote Software
Download
Dynamic
Advanced Driver
Assistance

Remote Door
Lock/Unlock
Concierge
Services

Route Planning
and Directions
Position Advice
Traffic Information
Technical
Assistance

All other mobile
applications
adapted to the
driver
environment
Tolling
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ICES, for

JIETIEIEENIEVICES ave the advantage,ever vehicles
tdevices in being able to deliver the full
reifiefe -services, Including vehicle security,

IEPENCE:
oersorlel sefety el edrveriieree.
YSIEMS can access the OEN'Ss internal
clztizl ouﬁ iEECEIVe Iniormation from the vehicle’s
el or\ 0)sendlcommands to internally-controlled
/s 2l M5, and tojshare devices that are used for
gigld pllcatlons devices.

J _(m cIe -dependent devices require installation to

= ‘"c BInect to the vehicle’s pattery and loudspeakers,

e — bJ_L must include built-in GPS, GSM, microphone

-;_; : — ‘and display. Connection to internal systems is not

= * currently possible. Most of the vehicle security and
airlbag deployment notification services are also not
possible.

Portable devices that are Location-based (i.e. Have
some form of positioning capability) can provide
limited in-vehicle services, similar to those provided
outside the vehicle environment.

-vVehicle Pevices

In-vehicle
Devices

Location-
enabled
Portable

Emergency Assistance
Roadside Breakdown
Assistance

Concierge Services
Route Planning and
Directions

Position Advice

Traffic Information
Technical Assistance
All other mobile
applications adapted to
the driver environment

W

Emergency Assistance
Roadside Breakdown
Assistance

Concierge Services
Route Planning and
Directions

Position Advice

Traffic Information
Technical Assistance
All other mobile
applications adapted to
the driver environment

Vehicle-
dependent

Emergency Assistance
Roadside Breakdown
Assistance

Concierge Services
Route Planning and
Directions

Position Advice

Traffic Information
Technical Assistance
All other mobile
applications adapted to
the driver environment
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-‘_“ . .
sES for In -vehicle Devices

—

ARGLIE] Way o) viewvehicle services is by,

dIVidinERHEMIECCOlCINGROMIE CEIVENAR
EMBEREINE ThEI Primany/ focus.

SEIVicES can be delivered by human [OiL:

ogerrn’o PWRICHhIIS the main delivery method H\
Igee] 1) current In-vehicle wireless-enabled

SYSIEIMS. E

SSEIVICES can also be delivered by automated <

Vehicle-b

& portals. They can be automatic voice
eﬂc-:ognltlon/text -10- speech servers or text

Services that are vehicle-based include those
which are directly related to the operation of
the vehicle or to the vehicle’s controls.

Services that are driver-based include those
that could be provided outside the vehicle
environment or do not depend on the
vehicle’s systems for execution.

LL

Driver
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SEWIEES for In_-vehicle Devices:
PEliVER Method and Priman/ Focus

Operator-based
L.
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ANEIMOUVE’S PErSpective on ' SEVICES

I

Operator-based |

s HIChISEVvIceS does AutomotiVve: See
Jer]f(]_n\r"o 10) | ISTOMETS?

SDIVEFIIaSEd
SENICIE=hased

BEESAUtemotive wish to have live
op rator serivces?

Readside assistance
[Emergency assistance
Concierge

E%

Drivel

Autemotive could provide vehicle-based
autemated services, but this would
reguire integrated systems and close co-
operation with the vehicle in-vehicle
system developers.
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"-'iIn -vehicle Systems and

= Services Market Status




S N
IIEVERICle Services: Potentigl —

1e basic premise for the demand for In-vehicle Services is based
n the long hours that consumers waste in cars” (Deutsche Bank)

From this we can draw the
conclusion that In-vehicle
services have a significant
potential — there is a clearly

i
b

USA

= defined context and
| Total: 541 environment in which services

-~k -

| As Driver: 340

BUT, we cannot draw any
As Passenger: 201 conclusions on what device
(Source: Roland Berger analysis 2000) the consumer will choose to
access these In-vehicle
services.

will be accessed.

Another guestion remains to be answered: Will customers access different
services in the in-vehicle environment, compared to when being on the
move outside the vehicle?

Michael L. Sena Consulting AB
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S‘_ Eror thermarket

ot for in-vehicl

/ices we investigate three basic issues:
e number of in-vehicle services-equipped vehicles -
elematics and Autonomous In-vehicle Navigation sys  tems

It appears that these two markets, In-vehicle Servic es and
2.5G and 3G Services, will not converge for the first few
years, due to very low penetration of 2.5G and 3G termi  nals

fitted in vehicles.

Michael L. Sena Consulting AB
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ZEroithe market

Comparision - Projected Subscriber Base

’

C
>))

— 3G Subscribers

— Telematics
Subscriptions

Million

— Tentative, Telematics
3G subscriptions (No
good data available)

There will be a significant difference between betw  een the number of 2.5G and
3G terminals on the market and the number of the fa  ctory fitted in new
vehicles.
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SiZerol the:market - Goncllsion™™

-

Iihe In:-vehicle Senvices market takes, ofiff slowly; but it

cogs telice off a1t s gaterizlly vary e ggidrle
pPEyend 201.0.

s ..-J Jiierens a great uncertainty regarding the penetrat  ion of
S factony fitted 2.5G and 3G terminals in vehicles.

During 2001, — 2005, very few of the factory fitted

terminals in Europe will be 2.5G and 3G terminals. This
means that there will be a significant gap between

portable 2.5G and 3G devices and factory fitted 2.5 G and
3G terminals.

. Consumers will probably
have time to get to know and utilise their portable 2.5G
and 3G terminals before penetration of factory fitt ed 2.5G
and 3G terminals in the vehicle reaches significant levels .

Michael L. Sena Consulting AB
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Sizepelptine market — Integrated aeyvices

| market penetration of basic__ Factory Fitted (Integrated) Telematics Devices
. Less than 5%, of those devices are exp

ected to be 2.5G and 3G devices.

200142002 2003 2004

740)0)<

~100%0

of new
cars

ENROPE

ecimulated)

596
(480k)

7%
(1.7M)

22%
(5.7M)

33%
(11.6M)

55%
(22M)

2007

NOThE =3
SFAmerica

—
| -
e

- L (Acc.)

5%
(1.6M)

25%
(6.1M)

47%
(14.5M)

/5%
(28M)

100%
(~46M)

2005

: AsiaPacific
(Acc.)

490
(900k)

/%
(2.1M)

13%
(4.5M)

20%
(8.1M)

30%
(13.5M)

2010

There are approximately 18 million vehicles manufact
these three markets (US, Asia, Europe)

Source: WirelessCar internal, 2001

ured annually in each of
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iZe offthe market —In vehlcle
SEIVICES SUDSCrbers -

. ‘ -vehicle services will reach $47.2
are projected to grow BUSD by 2010
ly in the next 10 years

Source: UBS Warburg
Michael L. Sena Consulting AB




= L
e market — 2.5G and 3G Subscrlbes

IMENIDIYER el Vehicle integrated 2.5@&and 3G, termin. — als W|II‘W e a fraction of
ENGINUmber off 2.5G and 3G terminalsionithe market duriing 2001 -204.0.

zee

Worldwide 3G Subscribers

500 -
400

300 /
200 - /

100 /

2003

Subsaribers (Millions)

o
2001

2002 2004 2005 2006 2007 2008 2010

Year

Source: UMTS Forurn

» By 2010, 28% of mobile subscribers will be served o ver 2.5G and 3G
Networks.
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NEICIEINavigation
slrent Varket Staius

Route dance Svystems Manufacturers

ElepE 1nf1999 - 16/ (12'1n 1998)
B Nbrth America in 1999 -8 (6 in 1998)

EUrepe in 1999 - 63 (43 in 1998)
North-America in 1999 - 18 (10 in 1998)

Europe in 1999 - 500,000 (220,000 in 1998)

North America in 1999 - 120,000 (30,000 in 1998)
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IEVENICIE SErvices —WWhat doesithe
CONSIIME! Say 2% e

—

Ighlighted Sincdingsiy & implications

%) plor customers feel that In-vehicle Services systems influence their car
ctlon decision. (ATX Technologies)

.J.“ plication: OEMSs will be/are trying to control In-vehicle Services.
B 10-500% of consumers consistently showed interest in In-vehicle Services.
e

S Tihe interest correlated with cellular usage and was consistent across sex,
age greuprand income level. (Motorola)

Implication: Interest in In-vehicle Services is expected to rise with higher

penetration of mobile phones and services. Segmentation will be
difficult.

There Is a large market

Michael L. Sena Consulting AB




. N
6eS = What hayve consumEers s

—

ource: ERTICO
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VehicIeSeices —What does: the

sOIISTHINEISay/ 2 -
Highlighted MREINgs: & |mpI|cat|ons

VieKERIIn W thirdSiei CUENLINVENICIE SEIVICES, USErS Want 10| aCCEess
SOIENEIeMalics UnCLoNs outside tielr venicle: (ATX ffechnelogies)
mplicationt In-venicle Services include senvices which can be delivered
Sbethlinside and outside the vehicle. Services have to be adapted to
e pEssible 1o access and use both from within and from outside the
Evehicle environment.

-t

i ‘Consumers want the option to turn off certain functions in their in-vehicle

—deV|ces (Motorola)
Implication: OEMs have to let the customer control their personal

information.

Customized subscriptions, across brands and segments, and transaction
pased billing will win out with customers. (Dain Rauscher Wessels)
Implication: OEMSs have to tailor their In-vehicle Service offering across
different segments.
Consumers want control of their services!

Michael L. Sena Consulting AB
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hellnevehicle
Location-based
Services: Key

Developments and
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In-vehicle Lo

WirelessCar Consulting - 4 De

MARK V

jital Map Integrated i
MARK IV Vehicle Functions

Off-board
Databases

" eosmc |

Dynamic Updates of |
On-board Databases !

Autonomous Route Guidance - Centralised AVL - Telem  atics -

First Nav GPS Nav System CD-ROM DVD
Systems Introduced Developments Autonomous Navigation Systems
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Vodafone

Air Touch
/

Ciwn -
Vodafone

AA/Vodafone

Contractual Relationship

ended June 2001
AA/Help

Roadside
Asstance

AATraffic
Information,
Roadside
Assistance and

Servcie

Information
Service

AA/Personal

Radio Broadcast Roadwatch 1800

AA/RDS-TMC
Traffic Info with
CUE

International
Billing

Orchid System

Map Displa
Traffic
Information

Marketing Suppor RAC

Trafficmaster
Traffic Telematics Ltd

Information

T

Information and Jj TrafficMaster
Radio Broadcast Route Traffic
\ . Information
Services

Trackstar 'RAC TrafficMaster
System BT Cellnet System

/ Traffic Information
Jaguar/Denso

ic Master
GM-Vauxhall System

i FleetStar
G- Web Ste Information
FleetStar System Systems
Ltd

(wholly-owned
subsidiary)
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In-vehicle Loce
WirelessCar Consulting - 4 De

MARK V

UMTS - 2 Mbps
Digital Map P

’ odu ase Tw
jital Map Integrated i
MARK IV Vehicle Functions
EDGE - 384 kbps EDGE
GPRS - 9-56 kbps = GPRS

=

== Off-board
MARK Il1 : Databases
HSCSD - 57.€

RDS-TMC - 1.2
—LH 5
Dynamic Updates of
On-board Databases

SMS

GSM Phase 1 GSM-Phase 2+

Autonomous Route Guidance - Centralised AVL - Telem  atics -

First Nav GPS Nav System CD-ROM DVD
Systems Introduced Developments Autonomous Navigation Systems
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In-vehicle Lc

jital Map Integrated i
MARK IV Vehicle Functions

Off-board
MARK 11 . Databases

s |

Dynamic Updates of |
On-board Databases :

Autonomous Route Guidance - Centralised AVL - Telem atics -

First Nav GPS Nav System CD-ROM DVD
Systems Introduced Developments Autonomous Navigation Systems
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e In-vehicle Systems
and Services Value

Chain




‘h
Backaround

ViEkes research indicates that therens
21 |é for lecation:
arizigled rl=variicla diver lniorrleion)
oartictleihairEfiie mformatlon and
EIMENJENCY services.

IiENieasons that this demand!is latent,
oo satistied, is because there is
cUiEentiy a between

SeWailable content (including both

’._.;—. Nhformation and services), the ability to
= dEeliver this content to the vehicle, and
: : = ihe ability of the on-board systems to

s—

process this content.

There is

, Including systems that are
integrated in the vehicle, those that are
after-market installed and dependent
on the vehicle for operation, and a
growing number of portable devices
that can be used in the vehicle
environment.

" I

Tihereiis an everlap between the

forvehicles
2eNHeSENeRoUEeiEVEnICe; poeriable
systems.

Similar systems and content are used
on the off-board delivery side for both
vehicle-based and out-of-vehicle
systems. Digital map data from
suppliers such as Navigation
Technologies and location-based
information servers are used

for both types of
systems.

In-vehicle systems have their own
special requirements that are

. and it is those

differences, as well as the similarities,
that are the focus of this report.
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e

he Traditional Linear View of the
amatics Value Chain:

-
B

Service -

Content \ Providers/ Network Terminal Customers End User

Providers Aggregators Operators Manufacturers

=

|

ta Auto Clubs Telecoms Audio and OEM'’s

= - - Navigation
> Data Dedicated Wireless 9
e 2 ) System
. Telematics Carriers
Vendors

-.: ._.- ;;:Ia S-;ld-e_ .
< _Assistance SRR IeS SMS-C Hardware

——Services suppliers reegdone Providers
- System

Emergency Vendors
Assistance

Service
Providers

Computer
System
Vendors

We will provide a more complete view of the vall®in showing the interrelationships
among the three primary components: Device, Coiiepervices, and Network
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The Non-linear Telematics Value Chain

End User
Relation

End User

Automotive Industry Telecom Industry

Gap 2
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- The Telematics Value Chain

_h*" -- "
#

Filling the Gaps

TERINVETS

Customer M anagement

* Billing

* Provisioning

» Customer and Vehicle
Database

» Database interfaces

Connectivity

* Data message
routing to and from
Vehicle

* Routing of data
messages to and from
Service Providers

Service lntegration

* |P connection to
multiple content and
service providers

» Data message

conversion to and from

Service Providers

L. Sena Consulting AB
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=
|-=
-

ne In-Vehicle Services Industry Structure

The Actors

ork Operators — NO

AA® b_V_Ila U

services, bill customers.

gyl ] :
gories: MVNQOs, Wireless Service
viders

I
!

__-l:':' Manufacturers — OEM

= Manufacture and sell vehicles.

=

e

= -
i -—

—
s— —_

In-Vehicle Services (Telematics)
Service Providers — TSP

Coordinate and operate In-Vehicle Services
platforms and services - Tegaron, Vodafone
Passo, Targa, OnStar

-Sub Categories: ISPs, Customer Service
Centres (CSC) - Auto Clubs, Mondial,
Europe Assistance

S ;-

Content/Service Providers — C/SP

oduce and aggregate content and services.

-Sub Categories: ASPs, Portals, NavTech, Tele
Atlas, LBS system developers, Webraska

Hardware Manufacturers — HW

Manufacture embedded and portable In-Vehicle
Services systems.

-Sub Categories: Systems Suppliers, Mobile
Terminal Manufacturers

Software Developers — SW

Develop SW-platforms, management systems,
OS and other SW for embedded in- or
extra vehicle systems

-Sub Categories: Software developers

Michael L. Sena Consulting AB




. The Telematics
Content and __Va,UE'Chain*-"'"

Services

Device Network
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slematics Definitions: Device

Define the SIM-card
specifications (OTA,
emory, e

aditionally the NO, Develop and deliver
others in the future) SW for the IVSU

( HW Manufacturer,
Volvo Technological
Development, Future:
Microsoft, Acunia, HP,
Palm, Sun)

"~ Manufacture & deliver
~ SIM-cards

: (Gemplus, Stralfors,
- etlc.)

: -‘— - Manufacture & deliver
T GPS Modules
a— -
=

(Motorola, Magellan,
etc.)

Manufacture & deliver

GSM Modules MaiaCireke deliver Sell_and Dist_ribute '_[he In-
VSU Vehicle Service Unit (Often

means selling the vehicle)

((National) Distributors)

(Motorola, Ericsson,
MCI, NEC, etc.) (Motorola, Autoliv,

Bosch, Delphi, Clarion,

Vistion
) Integrate the IVSU in

the vehicle
(OEM MthidealehlL. Sena Consulting AB




slematics Definitions: Network

ice Proviaer

vices delivery

e actors
alue Chain.

=~ - Branding and
e
= Customer
—— — ” LT
e ee—=__Jownership

e

. (Network Operators,
but also different types
of Service Providers*
and MVNOSs)

(Orange, Virgin, Volvo)

Operation of Services &
Customer administration

(Network Operators, but also
different types of Wireless
Service Providers* and
MVNOSs)

(Orange, Virgin,
WirelessCar)

Build, own & Operate
Wireless Networks

(H3G, Orange, D1,
+many more, 159 only
in Europe)

Coordinate
Connectivity on a
national and
international level

(Network Operators
through roaming.
Service Providers* and
MVNOs through
access services (SMS-
C etc.)

(Orange, Virgin,
Wirelggighaiel L. Sena Consulting AB




slematics Definitions: Content and

oduction of Content intended for
use in In-Vehicle or Mobile Services)
E'k Vehicle or Mobile (Trafficmaster, DDG, ADAC, NavTech,
_ TeleAtlas, CNN, Time-Warner)
sbraska, ADAC, Mondial,
nd many, many more )

. Aggregation of Services to be
delivered to the In-Vehicle
_tﬂﬁrﬁlg, Sales & Distribution of the EmACImEE

_..._.- -’_:-mmces (WirelessCar, Tegaron, Vodafone-

— (Automotive, OnStar, Volvo, Ford, Z%SSS())’ OnStar, ATX. Also Portals,
Mercedes, NOs, ADAC, Mondial) '
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Location-based
1 SERVICES and
& Jielematics Business




Locatlon based Services and

Comonents

Services

Content and
Service Industry

.- Customer

Automotive and
Hardware Industry,

Michael L. Sena Consulting AB




OcCatiGRERASEd Services anc
SIEMmatics busin
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Locatioﬁ-based Services and

2 Integration
standardised data format, Customer Management
, for transfer of in- Off-the-shelf products for
data message to anc bllllng customer and vehicle
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NIRVERIGIerSenvices ProduchReadmes

—— Analytical framework:

—

- - e —
The In-vehicle Service Market Potential
Penetration of Factory fitted systems

What In- Penetration of 2.5G and 3G terminals in vehicles

vehicle What Device? Suggested
Services Product

should What category of In-vehicle Service? Roadmap to be

Automotive Penetration Potential for Services discussed and

focus on? _ . explored.
Revenue Potential for Services

TTM issues

Automotives existing service offering

Michael L. Sena Consulting AB




—_——
IRVENICIE Services: Product#Roadmap

-

‘=The amount of research performed on consumer
~expectations, likeliness for adoption and willingness to pay
for in-vehicle services is very low.

. =When undertaking research on consumer acceptance and

| willingness to pay for non-existing services in new markets,
one has to accept that only general conclusions can be
drawn.

=Nevertheless, it is still useful to explore these issues using
basic research and experiences in order to point toward a
reasonable direction.

Michael L. Sena Consulting AB




«h
IREVERICle Senvices —\What Device?

—

IhepUrpese ofithermatrxontthenext slideis to'explore
Which Service Category (Vehicle Security, Personal Safety
o onvenience) can be accessed using the various types
0 Sin=vehicle devices (Vehicle Integrated, Vehicle-

_:__# idependent or Portable)
ﬁ-ﬂE(pIanatlon'

Only one type of device can be used

Two types of devices can be used
B All devices can be used

Michael L. Sena Consulting AB




Parsor)z)]
Saley

DEIWIES)

-

Vanlelg=dsgosmdsge
DEVIGE
s Stolen|Vehicle Tracking ‘Explanation
one type of device

s’ Remote Diagnostics
siheft'Notification
s’Remote Software'Download

s Dynamic Advanced Driver
Assistance

s Stolen  Vehicle Tracking

two, types of devices

s Automatic Airbag Deployment S METIENCYAASSISTANGE!
Noulicauion 0 floziclslcs Brazicd oy IR0

S METIENCYAASSISTANGE!
gl rJJJ g Brazicd oy

SEMENGENCYMSEIStANGE

sIRoadside Breakdown
Assistance

REMOLEWOORICEKYUNIOE SCONCIETHEISENVIGES SCONCIETGEISETVIGES
o Potpea Pl zisld Dlrggeloss SROULEIaNMNGENUNIFECHONS

0 Hoteg PlEinllg zild Difgeiions PP OSILGNAUVIGE: PP OSILGNAUVIGE;
SCONCIETIEISEIVICES) 0 [rziffle Laiforizigor) 0 [rziffle Laiforizigor)
SPOSILIONPAUYICE! SMEChMEAIPASSISTanGe SMEChMEAIPASSISTanGe
o [rzfffle Laforlziddor) SLEREL Lpa 55/ SLEREL Lpa 55/
PN EchCaIpASSISTANGE! EMitmedial Raiment: Mulnmedia LalnIment:
SRnerIet: '&ccass ERPONS PRPONS
SMulamediaentertainment: SN aNETNAGCESS) SN aNETNAGCCESS)
- POIs o Wezipar Alares 0 Wezpipar Alares
SN EAGCESS! SVESSAGING| SVESSaGING|
SV EatHERAIEKLS! 2 Szl RGaIng;
SVESSAGING| SECCOMIMERGE! SEECOMIMETGE!
o Gzl o Atopziiged Tollie o Atopplziigd Tollise

E-commerce
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_ — What Is the Penetration.vs.
2nue Potential?

Next few slides outline the current view of Reve nue
enetration potential for telematics. The informa tion
summarised in a Penetration vs. Revenue potential

= _=—_'_:l--3_- t”X

E
E - .
— il

: _T*;-."_-_‘I':'__-"-The purpose of the matrix is to identify In-vehicle

. s— —_
=

services generating high revenues.

NOTE: The graphs show general trends, not aimed at a
specific market, OEM brand, consumer segment etc.
Therefore only general conclusions can be drawn from

these figures.
Michael L. Sena Consulting AB




Penetiatieontversus Revenue Potential
o LN-vehicle Servicest

High Penetration-Low Revenue _ _
Theft Notification ~ Traffic Information High - High
Emergency Assistance Weather Alerts

Stolen Vehicle Tracking Operator Concierge Services Concierge Services
Automatic Airbag Deployment Notification Multimedia entertainment

Position Advice POls
Roadside Breakdown Assistance Messaging
Technical Assistance

Remote Door Lock/Unlock

Low Penetration-High Revenue

Route Planning and Directions
Intranet Access
Gaming

E-commerce

>

NOTICE:The matrix does not consider volume or TTM f  or different services.

Revenue

Michael L. Sena Consulting AB
Sources: ARC Group, ATX Technologies, Roland Berger analysis




—
eEncEltsion.— Penetrationws:
Paviee

ne sweet spots--defined by high penéfration and high
" revenue potential--are found among the Convenience
- Services. Given the expected penetration rate for 2.5G and

3G terminals in vehicles, the real market potential is related
to delivering Convenience services to Portable and Vehicle-

, = dependent devices.

It IS iImportant to note though, that selling Personal Safety
and Security Services may be a qualifying factor when
selling In-vehicle Services. It would be possible to decouple
the Personal Safety Services and Security Services from
the Convenience Services on Portable and Vehicle-
dependent devices, but not on the Integrated Devices.

Michael L. Sena Consulting AB
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~ —
[REGRated "Services = Penetration
2000 2005 2010
Vehicle Security Services
* Dynamic Advanced Driver Assistance L Explanation
* Remote Diagnostics 1 L <5% (LOw)
* Remote Software Download 4 L 15% (LOW-MEDIUM)
* Stolen Vehicle Tracking 4 -25%  (HIGH-MEDIUM)
* Theft Notification L 25% (HIGH)
Personal Safety Services
* Automatic Airbag Deployment Notification L
* Emergency Assistance 4
* Roadside Breakdown Assistance L
Convenience Services
* Automated Tolling L
* Intranet Access L
* Multimedia entertainment L
* Internet Access L
o * Gaming L
- |* E-commerce |
| Traffic Information L
= * POIs L
* Weather Alerts i
* Remote Door Lock/Unlock L
* Route Planning and Directions L
* Concierge Services
* Position Advice 1
* Messaging B
* Technical Assistance 4

Sources: WirelessCar internal, Roland Berger, Deuts  che Bank, ATX Technologies

Michael L. Sena Consulting AB




Services'— Revenue Potential

Issues;

. Will customers pay?

0. how much?

_—

p— s

——

See several different scenarios, relating to different types of services:

VEIMGCIENNLEHIALEN
DEVIGE
S Probably no, or very
“low/ cost to the

consumer. Pay per usage
for tracking services.

o LOW or NO revenues

Vanlelg=daosmdsge
DEVIGE
® Only service is
tracking. Will probable

be based on a pay per
usage basis.

e LOW revenues

Porezinla Dayias

e Not available

® Inishort term fixed
yearly fees, including
voice and data, and in
the future probably
included when buying
the car.

e LOW or NO fees

Parsorlzl]
Jzifgny

—~l ” -3 p~
DEIWIGCEDS

® Fixed fee subscriptions
not including the voice-
traffic which is billed
seperately.

e POTENTIALLY HIGH
Rev.

* Fixed fee subscriptions
not including the voice-
traffic which is billed
seperately.

¢ POTENTIALLY HIGH
Rev.

CONVEMENGER © Pay per usage and
possibly a fixed yearly or
monthly fee. Similar to
regular mobile terminal

subscription.

e POTENTIALLY HIGH
Rev.

-l ’ - P
SEIVICES

* Pay per usage and
possibly a fixed yearly or
monthly fee. Similar to
regular mobile terminal
subscription.

¢ POTENTIALLY HIGH ..
Rev. Mich

ePay per usage and
possibly a fixed yearly or
monthly fee. Similar to
regular mobile terminal
subscription.

JeRevsena

P QTENTIALLY HiGH




-‘_“
SUmmary from Product Rogd
Map Analysis "

n-vehicle services are a potentially large market.

Portable devices will rule the market in the short term due
_1' to low penetration of vehicle-integrated 2.5G and 3G
~ devices.

‘Consumers will learn to use the 2.5G and 3G services on
their portable devices before these devices are integrated
Into the vehicle, again this is due to low penetration of
vehicle-integrated 2.5G and 3G devices.

Essentially the same Convenience Services will be used
iInside and outside the vehicle.

Convenience Services have the highest potential
penetration and revenues.

Personal Safety and Security Services might prove to be a
gualifying factor for Integrated Devices.

Michael L. Sena Consulting AB
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European Challenges
or Wiréless-enabled
In-vehicle Services

Pelivery Design




gpean Challenges:
rvices and Content

Roadside Assistance Services

=mergency Assistance Services .

2gulations regarding how
services are provided.

- In certain countries there is a
~ central SOS center that
dispatches ambulance and
police to an incident.

- In other countries, emergency
calls are routed to local
dispatch centers.

Some countries allow an
intermediary to screen
emergency calls, in other
countries calls must be routed
directly to the authorities.

There are no standards defined
for pan-European service.

Roadside assistance services
In Europe are dominated by the
country-based automobile
clubs--The AA, RAC, ADAC,
ACI etc.

An umbrella organisation of
these clubs has been formed,
called ARC, but these clubs
operate as a federation, not as
a single provider.

Services are delivered
according to each club’s
standards.

International roadside
assistance providers, such as
Mondial and Europe
Assistance, have a single
standard for service delivery,
but the services are organised
on a country-by-country basis.

Michael L. Sena Consulting AB




ropean Challenges:
_f_: es and Content

.
' ANC > Ll1E (MO NNALIO] ]

Route Guidance
— Turn-by-turn route guidance is an

distributed on a country-by- example of a service that can be
- country basis. delivered on a pan-European

-~ RDS-TMC is the most basis.

~ widespread method used for Companies such as Webraska can
distributing traffic information, collect street-level data for all those

European countries where it is

available from data suppliers

(NavTech, Tele Atlas), and deliver

an automated service equally well

affic content is collected and

- and each country has public
and/or private groups developing
the RDS-TMC databases,
collecting and disseminating the

traffic information.

Other methods, such as
Trafficmaster’s in the UK and
Germany, or DDG’s in Germany,
are also country-based.

as a local service provider.

Local knowledge of points of
interest, events, regulations is
more easily the domain of local
service providers, but it will be
difficult for even a country-based
service provider to know the best
routes in each city or town.

Michael L. Sena Consulting AB




Dpean

VA

3

b

ges: .
em and Network

» Vehicle OEM
quirements

' The vehicle OEM provides the

greatest challenge to system
and service providers, as well

~ as to network operators.

They would like their systems
to operate everywhere, with
minimum connection and
operations costs.

They would like to have the
option of branding the system
and service themselves, and
providing all service through
their own dealer networks.

Mandatory ——

—

*Pan-European (or global) system architecture —
same system installed in every market.

ost to add new markets.

*Minimum parts in catalogue (i.e. Single SIM-
card if factory-installed).

*No duplication of services that are covered
under warranty (e.g. roadside assistance.

Maximum GSM coverage in every country (i.e.
No dead spots due to having only one operator).

sConformance to all local laws and regulations

*\Wide range of service possibilities without
system modification

Optional
OEM-branded system, service and invoice

e[_ocal dealer focus for customers

Michael L. Sena Consulting AB




ppean Challenges:

J- ;—

Ice Delivery Variables

» Who sells the system: Dealer, Hardware
Sliverny Design Supplier, Senvice Provider, other?
corflozvs aravicise) ieveniels sarvicas eNPreVIdesHEpaIFsSEVICENOrthE

Velppsiitsiewn delivery design, from system? :
allation andl activation to support, from What services are offered. Operator-
lce delivery tolinveicing.

based, Automated, both?

Is there a single point of contact for the
customer in each country—a customer
service center—or multiple points
depending on the service
required/desired?

Who owns the customer service
center(s): OEM, service providers, other?

_ Is the customer service center a
direct to country CSC. specialist in one or more areas, or is it a
CSE Ownership — Service provider — Falck (ARC call-forwarding center only?

associate) Is there a single, centralised customer

CSC — Specialist in emergency and roadside and vehicle database, or are there
esisiarice distributed databases in each country?

Is there an OEM branded invoice, or do

the service providers each send their own
Invoice — Volvo-branded. Billing info assembled by invoice to the customer?

WirelessCar

— ustomer Contact — Single voice and data contact

pPer-country — data routed via WirelessCar, voice

Database — Single, centralised at WirelessCar

Michael L. Sena Consulting AB
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opean Telematics System
hitecture

Varanles
s Sysiem| Design
B[S the Telematics System factory-, dealer- or customer-
nstalled?
|S It pessible to upgrade components of the system?

IS the system crash-proof (backup battery, backup GSM and
GPS antennas)?

SIM-Card Related

Is the SIM-card factory-, dealer- or customer-installed?

Is the SIM-card pre-programmed, is it an ordinary private SIM-
card, or is it both?

Is it possible to change information on the SIM-card, or is it fixed
during manufacturing?

Michael L. Sena Consulting AB




«h

‘'opean Telematics System

a [ )
| &

1 \arianles
s System Logic
B ATE there always at least two  connections to the service
previder, ene voice and one data?

[Dees the vehicle always call to the local customer service
center, or does it call to the home CSC?

Are there fail-safe backup routines if standard numbers cannot
be reached (e.g. call 112, send DTMF)?

IS the software on-board location sensitive, or does it provide
only lecation coordinates to an off-board location sensing
service?

What telematics protocol is used?

Michael L. Sena Consulting AB




N
of Variables — —

Sysiemistallation To a largerdegree, installation method! determines degree of
mtegratlon with the in- vehlcle systems. Factory- and OEM dealer-
fiStalled Systemsiiave highestidegree ofiintegration.

System L pgradeablllty Tightly  integrated systems that are special-fitted are more difficult
- to upgrade than standard fits (radio DIN) or portable.

':r_oofness Built-in systems have higher possibility for surviving a crash than
- portable. Individual system developers decide on crash
survivability by deciding whether to include back-up equipment.

T
——

MEcard Installation The principal reason for factory installation is to secure the SIM-
— card in the unit. Factory installation reduces the flexibility of
- f-::— customers to use their private SIM-cards, but makes it easier to
— = pre-program the numbers that the system will contact.

O
__.a

SIM-card Programming Pre-programming at the manufacturer is the least desirable
option, but is the only option at present for embedded SIM-cards.
Private cards offer the best local market pricing, but they require
modification to be used effectively in in-vehicle service
environments, particularly with integrated systems.

Changing SIM-card Data Ideally, SIM-cards could be re-programmed with new and
changed telephone numbers to service centers and logical
numbers for SMS-C’s.

Michael L. Sena Consulting AB
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N
of Variables

_—

MilEpIENEennections

Systems that'hiave only’ a voice ox data connection, rather than
both communication; methods, risk havingla message not
delivered. AnSMSimighit boe lost or blockediwhile,voice might get

\J‘\Jq

rOUgh), G VoICErMIght not connect Whenranr'SMSTis delivered.

Callliric) Eejefie

e

This is al result of the service delivery design, the SIM-card design
and network agreements. For operator-based services, the local
CSC will eventually have to be the contact point. Calling directly
to this service point saves time.

RElISSEEROULINES

-k oy

=

—
o i

o

==

Back-up systems, such as DTMF, allow data connections when
SMS service is lost. Contacting the emergency systems
automatically when all other systems are unavailable can provide
the best service in emergency cases, but these services are not
able to receive data, only voice.

A
s
-

On-board Software

The more logic that can be placed on board the vehicle, the more
independent it is. However, putting software on-board means
updating every vehicle, rather than updating a central facility.

Protocols

Communications and data transfer protocols determine the scope
of possible services and the level of services that can be
provided.

Michael L. Sena Consulting AB
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echnical Difficulties

Options

. oice humber(s) and SMS-C address(es)
C are on-board the vehicle (either on the
SIM-card or in software), the system is
location-sensitive (ie. It knows in which
country it is located), and the proper
phone number(s) and SMS-C
address(es) are contacted.

Voice number(s) and service provider
SMS-C address(es) are off-board. The

2 system needs to know which
umber(s) to call for voice contact,
ind to which SMS-C(s) to direct the
data message in every country
~ Where service is offered.

I* The system needs to know what to

=== dowhenitis in a country where . . =
e system is not location-sensitive. The

—

"= the home country, the local system is pre-programmed to contact a
e ’ telematics service provider via SMS and

- emergency assistance authorities, : )
ocy to send location coordinates. The

or do nothing at all? : : il .
telematics service provider identifies
where the system is located and sends
back to the system the voice number(s)
and SMS-C address(es) of the
appropriate service provider(s).

Problem: if the SMS is not delivered,
there is no back-up voice call made.

~ = service is not offered. Does it call

Michael L. Sena Consulting AB




2 GSM network operators
ave now provided for
laximum voice coverage for

European customers through
roaming agreements.

 Phone-to-Phone SMS traffic is

& also covered in these roaming
~ agreements.

-

- —e However, in order to access a
network provider’s servers or
portals, the caller must be a
subscriber to that network.

 This means that other solutions
for providing pan-European
access to telematics customers’
records must be found. SIM-card A SIM-card B

SIM-card A

Michael L. Sena Consulting AB




\% -Card and Network Options

O VI-Cal'Co

-programmed SIM-card with
ephone number(s) and/or
ess(es) loaded on the SIM-card
,£ e time of manufacturing, or
Arough some other process prior to
_..r.r ellvery to the customer,

~ Private SIM-card
Numbers stored on telematics system

— Numbers loaded to SIM-card at
activation of subscription

With 3G, these same issues will be
present. Access to the mobile
device will continue to be via a
network operator, and the options
for network services will be the
same.

jons for Network Services to
Connect from the Telematics
System to the Telematics Service
Provider

Telematics SIM-card with central SMS-C.

This eliminates the problem with a SIM-card in
one operator’s network not being able to
address a server in another operator’s
network.

Private SIM-card

— Provide a gateway from each of the
SMS-C’s to the TSP (called creating a
Large Account.

Open SMS-C for other operators by
providing a list of authorised users at the
terminating SMS-C

Implement a Virtual SMS-C, which
makes addressing an SMS-C similar to
calling a mobile station

Michael L. Sena Consulting AB




SMS-C A

S8IM-card A

SIM-card A

SIM-card B

Provide a gateway from each of the SMS-C'’s to the
TSP (called creating a Large Account.

Establish Large Account at each operator
There must be reversed billing implemented

External SMS-C connections must be possible

Always use the local operator, so costs are
lowest

Best control on billing

There are 159 operators in Europe in 50
regions, and this means 159 separate initiatives.

Operators can still close their SMS-C’s to non-

subscribers, particularly for data going to the
mobile station.

Michael L. Sena Consulting AB




Description
pen SMS-C for those not having a subscription
with the operator
Have a system for provisioning of new customer
Change SMS-C address

~———Tist of
subscribers
with SIM-card B
with access to
Server A

SIM-card A
SIM-card A

SIM-card B

Pros

Does not require working with 159 different
operators

Customer costs are on only the terminating
network

Very time intensive to establish the list and
register each authorised user.

Can have a negative effect for customer by
making it difficult to use mobile device for
normal SMS service.

Operator is left out of the revenue stream

Michael L. Sena Consulting AB




tual SMSC

Implement a Virtual SMS-C, which makes
Virtual LIt I Ol addressing an SMS-C similar to calling a mobile

SMS-C A (7 e station
Same as if phone-
to-phone

A

0 Does not require working with 159 different
operators

SMS-C B Cons

— There can be an interconnect cost, and this
could be high

If there is no interconnect agreement between
operators, the message can be blocked

SIM-card A

SIM-card A SIM-card B

Michael L. Sena Consulting AB
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vehicle System Unit Protocols

1e wireless-enabled in-vehicle services unit « Efforts are being made to
ds messages to and receives - .- standardiz_e data trans_fer and data
ages from a service provider, or providers, access inside the vehicle (AMI-C,
g a specific protocol. IDB and MOST), between devices

ptocols for message transfer are today k%ﬁg?ozlfﬁs)'d:ngﬁgtﬂgﬁ o

.;r arily device- or application-specific. The e h R ol gtsTdle: Servicat
/0 protocols that dominate the installed based (OSGi).

-~ Of systems currently in use s _ AMI-C: Automotive Multimedia
= — GATS - Global Automotive Telematics Interface Collaboration.
= Standard Developing a set of common
= — ACP - Motorola’s proprietary Automotive SpElIECHRIEAE L. MU
S Communications Protocol interface to vehicle electronic

- s
- - ==
- —

- - —r ; systems in order to allow a variet
~ = Each of these protocols is implemented in o¥computer-based S T .

different versions for each specific device, devices in the vehicle. Has
|nCIUd|ng |\/|Ot0l’0|a’S own |mp|ementat|0n Of approximate|y a dozen members.

ACP IDB Forum: ITS Data Bus. A
Efforts are underway to find a common ground consortium of automakers,
between GATS and ACP, and to develop a suppliers and electronics industry
WAP wrapper for GATS. However, there will players who are developing code
continue to be legacy systems that will require for an in-vehicle network that

access even if a common standard is achieved. allows electronic devices to
communicate with each other and

with the vehicle electronics.
Michael L. Sena Consulting AB
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vehicle System Unit Protocols

1e need to become deeply involved in any of ¢ MOST: Media Oriented Systems
o - Transport. An initiative with similar

aims as AMI-C. Founded by
German car makers Audi, BMW

E - . and DaimlerChrysler, it has over
ation required from the vehicle to execute 60 company members.

| application.
DI location-enabled services, the primary data OSGi: Open Services Gateway
quirements are the latitude and longitude of Initiative. It is non-profit
-'-- he vehicle and its bearing. A standard method corporation working to define open
&= 0of presenting this data would mean that a standards for delivery of multiple
& service provider like H3G could have a single services over wide-area networks
— J..._ —mterface for this data. to local networks and devices,

ement an application will have with the
cle’s performance, or the amount of

— y : _ including vehicles. An OSGi-
= « Delivering data to the vehicle remains device- compliant service gateway in a

- and application dependent, even with OSGi, vehicle would manage access to
MOST, etc. There still needs to be some form on-board systems and data, and
of browser for an Internet-enabled device, and deliver this information to off-board

each browser has its special protocol. systems.

The MAGIC Services Initiative addresses the MAGIC: Mobile Automotive
data provision side. (continued next page) Geographic Information Core.

Michael L. Sena Consulting AB
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/ehicle System Unit Protocols

e MAGIC Services Initiative addresses the MAGIC: Mobile Automotive _
' Geographic Information Core. It is

elop a set of application programming gpfg?tdustry-led standardisation
aé_?%sesgﬁ) Sﬁéﬂ%gﬁ ddgzggidméonfreate = (www.MAGICServicesForum.org)
vironment for navigation, in-vehicle services gg%gg‘! RaERyimemBers
d location-sensitive service applications. The . Aipine Bl -onics
C|f|cat|on will support graphic map rendering, SRR S BE
I access to on-board data for map matching, and (Pioneer) RO
& demand-driven uploading from off-board servers MatsushitaElectic Indoetmal

== . of navigation data. Co. (Panasonic)
}_ “~+ Goals statement: Microsoft
.= = . Enable B2B delivery of mobile geographic data MobileGIS Ltd.
* |Leverage existing open standards, such as XML Telcontar
«  Support mobile devices regardless of platform Tele Atlas
« _Operate over both wireless and wired networks VDO/Siemens
Support a variety of transport protocols Xanavi Informatics Corp.

Use existing Internet and Web standards and ’ rl\lezé\(/elgﬁl;/l(j)cr)}r']reedchnologles bas

technologies.

—
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ementation Examples.. .. -

. CSC - Customer Service Center -
This is the content or service
’ pe CUrTe c al anc provider who is the primary contact
pusiness implementations for the end user. They either
__" showing in diagrammatic form deliver the services or content, or
~ the relationships among the arrange for its delivery.
companies delivering an end-to- Home vs. Local CSC - The home

end in-vehicle services solution. CSC is the CSC in the market
where the customer is resident, or

Identify the major advantages in which the customer’s telephone
and disadvantages of each of subscription is registered. The

the implementation options. local CSC is the CSC in the

. —— country where services are
Identify how H3G can participate desired.

In each of the options.

ARC - A European organisation
comprising eight motoring and
tourist associatinos with
associated member associations in
the remainder of the European
countries.
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mplementation Options

BEmMENMarket Servers and
Sarvices

The ARGISolution - The vehicle always difects voice and data
to the custemer’s home CSC. It is then up to the home CSC
to organise local services.

SWoIcEanaidatartortheNocalNESE:
Tihis provides the quickest service delivery. Requires that the
vehicle is location sensitive. Reguires that each CSC has
access to the customer’s records. Language can be a
problem. If the vehicle cannot access the local server, there
can be no services when a customer is out of the home
country.

VeRicieralwavsiaire

eentraliServices and Local
P SERVICES

- =
-_——

S o
i A

The vehicle always directs voice and data to the home CSC
when in the home territory, and to a central CSC when outside
the home territory.

— =F Gentrall Server with
Central/Regional Services

The vehicle always directs voice and data to a central CSC and
services are delivered from central or regional centers.
Requires no intelligence on-board since location and service
delivery are determined by the central CSC.

Central Server with Local
Services

The vehicle always directs voice to the local CSC and data to
the central telematics server. The central in-vehicle services
server directs the data message to the local CSC.
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mwrket Servers and Services

The ARC Solution, e

— Voice Contact ﬂﬂ‘l—-
iﬂ"“ﬂ e

ustomer in u @ —
SMS-C 1
connection
f,
b o
* ¥ Xi’

\!g, d‘.+ - = \
Printhouse ! .

2[IWers
Custqm es locally

: rece_lves_ . and contacts
single Invoice O service providers
for services = T other countries

Routing of SMS and Voice — The
vehicle always contacts one SMS-C and
one CSC, so there is no need for the
system to be location sensitive.

Michael L. Sena Consulting AB




_—

ocal Servers with Local Services
-

—

of-country services
sent to home CSC

_single invoice
. for services

~
N
~

Routing of SMS —from the
vehicle in the roamed-in_

-~-country to the home SMS=+
C and back_to the local

erman customer in UK CSC. For this fo werk the

system must be location " >=--___
sensitive, and the voice
and logical SMS-C
numbers must be on
board the vehicle.
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entral Services and Local Services P

entral CSC —
Operator delivers
services to who are " .
. : Customer, vehicle
customers outside |, =
. e and billing
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Printhouse
SMS-C
connection  cystomer
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for services B
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central CSC:~For this to work, the
system must be locafion-sensitive,
and the voice and logical SMS-G.___
numbers must be on board the .
vehicle..
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aptral Server with Central/Regional Services

Centralised CSC
Operator delivers [§ ¥

Customer, vehicle

Voice Contag

pice Contact
for SMS

in vehicle -
.\
Printhouse
SMS-C
connection

Customer
receives
single invoice
for services

Routing of SMS — The vehicle always
h contacts one SMS-C, so there is no
erman customer in UK hoq4 for the system to be location

sensitive.




Central Server with Local Services
1e WirelessCar/Volvo Cars Soluti

_—

SMS-C for SMS
~>in vehicle Customer, vehicle

Call center
connection

geperator — oyer TCP/IR
A

4

Printhouse

| g
- —

s connection

Customer

receives
single invoice
for services
ting of SMS — The vehicle always

contacts one SMS-C, and sends the
logical number of the local CSC, so the

erman customer in UK system must be location-sensitive.

: local CSC, sc
location-sensiti
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mrvers with Local Services
No Cross-border Services. .« ———

Jllll ng cﬂi"
‘ et
v o

If a customer travels to
another country, the
system does not operate
because the customer
cannot access the local
server, and there are no
agreements in place for
handling out-of-market
customers.

UK customer in UK
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uropean In-vehicle Services Solution™

—True pan-European services will allow
any in-vehicle services customer the
dom to travel to any country In
Urope and receive the complete range
f services that are available in
‘customer’s home market.

I
!

= Providing this level of service requires a
=~ technical solution that can manage the

! _r'nultiple connections to service
providers via different networks, and a
business solution that resolves the
inherent complexity of cross-border
relationships.

It must be possible to implement a pan-
European in-vehicle services solution

using either a dedicated SIM-card, or a
multi-choice country SIM-card solution.

Two options are shown in the following
slides for pan-European service
provision:

1. Universal SIM-card: A single
SIM-card that is either
factory-fitted or dealer
installed, is programmed to
send messages to a single
SMS-C. The in-vehicle
software can either be
programmed to phone the
local CSC, or the TSP can
provide the correct number.

Local SIM-cards: The
customer has a choice of
multiple local SIM-cards, all of
which can be programmed to
direct the data message to a
single SMS-C.
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Technical Overview — Pan-European In-vehicle
olution: Universal SIM-card

WAG
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Technical Overview — Pan-European In-vehicle

aryvices Solution: Local SIM-cards

D1 SMS-C
| IIOP

(CORBA)
D2 SMS-C

Viag SMS-C A

E-plus SMS-C

4 EU-SMS-C:s h

TCP/IP

Intérnet

Encrypted
TCP/IP

Billing-

g agent

XML
over IIOP

Application
Server

EJB

EJB

Database
Provisioning
(web-interface)

Michael L. Sena Consulting AB




«h

Michael L. Sena Consulting AB




