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3) DoCoMo2j LBS At : i-area

< 0I2XC S |AXE WABN XNAZE HHZE HB8l= MblA(I-Mode)
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« [-Modeli S Car Navigation System2 Z ITSAIA XE2S SHOZ HUlA A

(2001.7)
- i-Mode Contents& Car NavigationOll E A|
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= [P HET Privacy Xl HEst MHIA B8
Cell site |t Xr= mepjere |~ AXIISHEAIE
Phase | Sxe | EANZ I - XD NEHY
HEE Q7 |oqans ones - Network monitoring & Scalability
1 = -E9N
MNE HI=RE
P:rsa%r;a! oI K| & - Concierge service
Phase 1l i&g HEC m - Advertising
Q5 MBIAMS MU SIE |- pirection & Navigation
AXNIE BR ,
— Asset Tracking & AVL
Enhanced Personal JHETOF RAXNER Y |- Location Commerce
space - ] - Location—based Encryption /
Phase Il | < xo ez | FREH profiled] e Senurty yp
X Jl= A _
(XAITH J1) 2+ OIS S8R0l CHe |- Individual Tracking(AtE, 318 S)

Source : Airbiquity (2002), “Privacy and Accuracy : GPS in the Handset”, GEOTec Event 2002. 4.
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% Conceptual Flow of Enhanced Data

Location

Severity of Collision
g — Vehicle status
£ Occupant Status

Vehicle $

Above +

Registered subscriber
_» Probable occupants

Medical records

Private Above +
Call Center — Voice contact
information
911 call- N
Taker Occupant status
Display only § Medical records
necessary EMS Dispatcher
information Display only % %r
Private Notification Service necessary i k%&_
Public Emergency Response information 2N )
Medical
Control

ITS Public Safety Program, Mitretek Systems (2000), * MayDay Data Demonstration Selective Display for
Emergency Response”.

ot st 14
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Private
Vehicle Call Center -2

Traffic Law Fire and EMS Medical

Management Enforcement Rescue Control
dorgia 15

¥ Verizon Wireless 2! LLBS Aldl

» 2002 63 TeleCommunication SystemAt2H E911 location servicedt 281 54 3
oF M. & Verizon2 E9112 8l TeleCommunicationAt2] TCS Xypoint Location
Platform2 &&dll PSAPs(Public Safety Ansering Points)E M35t US

+ 20023 78 Vindigo A2} Personal navigation application2 288t MBIAE N3E
210l Y E. O] Application2 Qualcomm? BREW Platform2 J|8I92 & &
(VindigoAt= Location based 2E X9 AHIAE HIdt= SA)

+ 20025 S8 XtALSl Express NetworkSMt AtS M IHOIZ A4S M) 2! wireless
phone SCH-a3102 JI¥CZ DX 0IEHSAM D GPSIIsSE XX MUIAE HAIE 2
Ol2tD 2HE. 0|2 JI¢S2 E911 AHIAZ (2 DESIE oY

TeleCommunication System2| XYpoint Location Platform

Location Center - Determines the location of mobile users from the wireless network and provides a
single point of access for location-based applications. The XLP Location Center includes a fully J-STD-
036-compliant Mobile Positioning Center (MPC) that has been deployed in 17 states to deliver E911
Phase I services.

Presence Center - Enhances an application's ability to communicate with the mobile user by
determining the state and availability of the mobile user to receive a text message, WAP push or
incoming call. Presence enables applications such as instant messaging and allows for options such as
determining who on your "buddy list," is available.

Privacy Center - Ensures that carriers and mobile subscribers are firmly in control of their data. It
allows users to choose exactly which location and presence information to make available to specific
vendors or other users.
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® E112 (European regulatory framework)

Europe has already adopted a regulatory approach towards
location enhanced emergency calls

Obligation for 112 applies to all operators as from July 2003 Legislation might be
applied to any emergency call number at national level

»Consumer rights and privacy
*In the case of emergency calls, rights for life and health protection take
precedence over privacy rights
*Temporary denial or absence of consent permitted
*Member States shall ensure transparent procedures governing denial of user
consent

»Liability
*Risk that operators face liability implications

*|f concerns emerge, then E-112 introduction and resultant benefits will be
significantly delayed

*A similar framework to that established in the US may be necessary for Europe

Andrew Sage, Helios Technology, 26 June 2002 “Location-enhanced emergency calls:
Recommendations towards a European policy and Implementation plan,” Presentation to CGALIES
(E112)
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¥ E1122 ?I8 LBS ¢ 2(LOCUS Project)
(1) LBS Requirement &4 &| H|
+ Positioning requirements
(accuracy, reliability...)
« Communication requirements
{call back, disconnection...)
« Other requirements

+ Focused on positioning
requirements

+ Use the same parameters than
the "service definition phase”

Assessment of the
Performance of
Location Technoiogies

0

Service Definition
{Determination of the
requirements)

<

Assessment of the
feasibility of the
requirements

» Focused on positioning
requirements

« Are requirements feasible?

+ With which technologies?

% 20002 European Commission2 EULH Ol Enhanced Emergency Call(E112) Service® T 501 98t Al
HAE A6 2A6H LOCUS projectE LTAIZ. & HER 20018 S 9I/810 S0E NEE 2as

XY

Source : IST-1999-14093 LOCUS Deliverable D2 “Service definition for Enhanced 112 Emergency Services”

Hotoy & w 19

(2) Emergency Call Service(ECS)2| Requirement

Application Urban Suburban Rural
n . "
Call routing up to ~ 35
Ao " ~ 1 km ~ 10 km P
quirements km ()
ey . ] )
Dispatching up to ~ 35
Requi " ~ 500 m ~5km ©
quirements km (*)
{Source: CGALIES WP1)
Urban Suburban Rural Highway
Crossroads
Lower -Upper 25-150m 50 - 600 m 100 - 550 m 100 - 500 m
values
{Caller van provida
gensral
information}
tower -Upper 13- 160 m 10500 m 10- 80 m 10-500m
values
iCaller cannot
provide any
information)

i “Catter finding™ accuracy requirements {Source: CGALIES)

et

Jon

)

20
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(3) Commercial Assistance Service(CAS)S| Requirement

Application(m) Indoor Urban Suburban Rural Highway
Crossroads
Car Breakdown |y, 450 | 25-150 | 50-500 | 100-500| 100 - 500
Assistance
Car Theft Detecti
on / Recovery 10 - 150 10 - 150 10 - 500 10 - 500 10 - 500
CarAccident Res | 10— 150 | 10-150 | 10-500 | 10-500 10 - 500
Parameters Car Breakdown Car Theft Car Accident
Assistance Detection/Recovery Rescue
Reliability >67% >95% >95%
Dimension Latitude, longitude, Latitude, longitude, | Latitude, longitude,
heading heading speed, heading
Coverage Country Country Country
(Trend: Continental) (Trend: Continental) (Trend: Continental)
Availability R . 99,9%
99,3% (10min/24h) |  99,3% (10min/24h) (1min/24h)
Latency of _ _ _
Position  info. 10-30s 10-15s 10-1bs
HotHE W 21

(4) Value Added Service(VAS)2l Requirement

Parameters Location Based L.ocation Information Tracking and Tracing
Billing Services services
Areas of interest, poi County, rural areas,
Accuracy Home zone (100 m) nt of interest S 10 m
Reliability o 99% o 99% o 99%
(1 incorrect measure (1 incorrect measure (1 incorrect measure
ment per 100) ment per 100) ment per 100}
Dimension Defined area (celf), X | Defined area (cell), X | Defined area (cell), X
Y, Y,
Coverage Country Country Country / Europe
Availability 99% 99% 99%
(~10 min/24 h) (~10 min/24 h) (~10 min/24 h)
Latency of P Call set-up duration, < 30 sec. after a mo ;;3cr?;nduf:srta;n3u;z
osition info. 3-10 sec., <30 sec. bile originated call demand

m

e
2
o
]
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I LCH

Clearnet2| location-specific, personal mobile Internet service

. o ™ &2
Mobile Q Phone.com2 UP.Browser™ &g

- lr Wireless Application Protocol AFE
TNRAXI0NA I

Banking Machine Z & X2
Lucent2| Clearnet2l
. | Mobile Location—
Sympatico~Lycos L_ Internet specific Mobile
IHLICH Yellow Pages M2 Gateway Internet Service

CR2HEDDD HS0 R

. . &l
Traffic Station - 2 AT AXI0N s
AL L2 RS HB Application 32 X3

CALB R AR B

#* 20004 11226 AYlA AR

PGS -] 23
———— E/ 3
=3/China
PinPointAl 2| LBS
» 19953 3| AL #8), LoJack Network JHg
+ 19963 XS FEHAUIA AIE (XD LBSAHY)
» 2000 GPS location & tracking service Al
» 2001 GSM location platform {2, CT Motion X &, Sunday2 XS
Hutchison HK’s GSM network0il LBS Platform(Cellebrity) 2 S&
+ 200248 S A/EIZ0| ZQEMA S X, Hutchison HK2H 23 H of
Corporate Service Consumer Service Public Service
*WorkPlace : locating and -Safety Walker : *WorkPlace
managing mobile keeping a close eye
resources on your loving ones *Safety Walker
sLoJack : protect fleets
and mobile equipment -LoJack sLoJack
*PoliceWatch : round-
the-clock fleet security -PoliceWatch *PoliceWatch
dorih e 24
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2o MEYM, MUlA HMBXE0! LBS 2=t D0 &
« =2 Mass market CHANC] Pull®l LBS MHIAE RIS8E HELIZ
ES)
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1012

EG OE & %(EHZ)
SIDKIE Cell IDEAS HELE DIz 8

« 8% 3G Service MY, AAX LR L2 SO Tt PullE
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GPS Contents Provider(GIS) E-Biz

H/W Device Provider Coat . Terminal

i LB Application Provider o~
i&pplierj}% % Demander %

N LBS Platform Provider _ ,

OS(S/W) Provider Service Provider
Network Operator
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@ 21209 [BS {dYEFAXQ HEHA

e Regulation S22 LBSO| CHet Mol Hak=E |
AHEOZ A8 0|2 SEUHNE SSHAE X
2 Cl= LBS Solution 20} &4 3HE

o FEO HetdH| MU ECE M2 dE0AME
EMAIH I ==0] T MarketXl & LBS
AAHO| 43S D US

27

r.HLl
9
2
2
EJ

2. HXA=Z2E0l 28t /AL

[ i N\ ! N
| Contents & \| Gateway & \| Network ‘ Service | End-User
i Application | Middleware 1 Equipment Provider Devices
Mapl!nfo Vodafone
Mapini CPS Lucent NTT DoCoMo Nokia
p a?rn 0 SignalSoft Cell-Loc AT&T Wireless Ericsson
Wr%! |u:1 SigmaOne Oracle VoiceStream (Samsung)
ebraska TruPosition S—— SingTel rm——
CellPoint e LY -
P Webraska
- ..Nokia
SiRF Tech
ESAI . LocationNet
AutoDesk AutoDesk
SnapTrrack | e T e
E OpenWave - Qualcomm ..
_— e Axiome . (Samsung)
Navigation Verizon
Sprint
28
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LBS Biz &%

Business
(Purpose)
'y

c 0B84 28
Ao 2= BHEFXROIOI, &2 SERe
Ot RBUHEB ANTEOZM
OB 2R ofst = YUMo =2
= Ci2et LBSE 20 YU SR 258
cHBEAE 2R
- OAMY 22

» Technology

Low FIXERS RAFAE High
(FIXZRIISD 201 B2 LBS II&)
Ot & W 29

.27 &0 OE LBS 227

§
%
i
|
*

< Bk
< 500m
< 250m
< 150m
< 100m
< 50m

Huge variety of needs
and techngues!

gig:n:s?
Brengthy

o
RIS

e, so et
TEn et oy russrarnn T I
Somenice Faecins l@)) e S8t St Lswaion Workihg
Expox. Finbased

[X& : D. Porcino(2001), Standardization of Location Technologies. Mobile Location Workshop]
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2) AXFHIZ(LOT) SX BT

User- p Handset :
! Speed of Costs to Mobile 3 System
Accuracy ;‘;’i‘:;:;!ed Response Operator E;‘;?l;:tcl:e';se Avf!f'bi'l_i?:
Cell ID Variable up to '~ No 3 secs Minimal | Nil 1999
* 30km (MSCinterface) ]
ey 0KM . i . -
Timing 1km No 5 secs . Minimal ' Nil 1999
| Advance . e :
Cursor Cursor 50m Yes S secs Low ‘ Nil Availabl
i
(E-OTD) ) | i e today
Other E-OTD | 150m (?) ' Yes ; Not . Low/Medium Medium 2001
o o [ kmown |
Wireless 100m GPS Yes Uptol ‘ Low Very !Iigh 2000
Assisted " 15m WAG " minute i (plus impact
GPS(WA i (ideal onstyle &
(WAG) | conditions) battery life)
Timeof  Difficult to No : 10 secs High Nil Late
Arrival(TOA) " achieve 125m ; 2000
Angleof | Unlikelyto ' No | 10secs | High Nil Late
Arrival i achieve 125m ! : : 2000
& oD B W 31

3) 2R HEZ( 2 LBS EF

TruePosition(2001) Airbiquity (2002) 2 2t ZlE AiE Sk

HET 27 MU~ B/ 2o MBfA Het Mu| A

Low 250m+ Basic Directory assistance Weather, Traffic Yellow Pages

Low 250m + Bulk emergency alert

Low 250m+ Bus-Train schedule

Low 250m + Gaming

Low 250m+ Network Optimization Network Monitoring

Low 250m + LB Community (Chatting) |
Medium 75-250m Friend Finder .
Medium 75-250m Location based Billing HomeZone
Medium 75-250m Mobile Advertising/Coupon
Medium 75-250m Restaurant Finder ATM
Medium 75-250m Roadside assistance
Medium 75-250m Network Maintenance

Hgh 1-75m Emergency service £911, E112

Hgh 1-75m Enhanced Directory Assistance

Hgh 1-75m Enterprise Asset Tracking

Hgh 1-75m Fleet Tracking Fleet Management

Hgh 1-75m Navigation Direction

Hgh 1-75m Package Tracking

Hgh 1-75m Personalied Traffic

Hgh 1-75m Personal Security

Hgh 1-75m Person-Pet Tracking

Hgh 1-75m Stolen Vehicle

Hgh 1-75m Location Commerce

Hgh 1-75m Concierge service(9)

Hgh 1-75m LB Encrytion( 2 &)

Hgh 1-75m Mobile Worker Management|

m
=2
2
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32
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2. BIAILA 2R 08 25
1) SENHIA 20k LBS

[ Commerce |

'Entertainment |

[~ Promotions o A E
[~ Searching Fleet .0 e Plays -
[— Compari Asset Q‘unz Games —
= Pet Action Games T

Meeting

TITTTTIIT
Community | \
Friends ] Roadside Assistance
Interests |__Information | Family Position
BBS Traffic Emergency
Chatting  Directory Assistance —]
Driving Directions E
Lifestyle Infotainment ]
Anything Everything
orry st w 33
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1) SEAUIA B0IE LBS 27 Ot

SEEMu| A FEXMA
Hete MHlA EF Information | Community | Entertainment! Cormmerce | Tracking Safty |
Low Basic Directory assistance
Low Bulk emergency alert [ ]
Low Bus~Train schedule [}
Low Network Optimization/Monitiring <& <
Low Gaming [ ]
Low LB Community (Chatting) ®
Medium Friend Finder [ ]
Medium Restaurant/ATM Finder <
Medium | Location based Billing{HomeZone) [ ]
Medium Mobile Advertising/Coupon [ )
Medium Roadside assistance
| Medium Network Maintenance < Q
High Emergency service(E911-E112) [
High Enhanced Directory Assistance [ ]
High Enterprise Asset Tracking L ]
High Fleet Tracking & Management [ ]
Hgh Mobile Worker Management [ ]
High Navigation & Direction [ 4
Hgh Package Tracking [ ]
High Personalied Traffic O ®
High Person—Pet Tracking L ]
Hgh Personal Security
Hgh Stolen Vehicle [ ]
High LB Encrytion(2t%) L ]
High Concierge service{+%) ®
High Enhanced Location Commerce [ ]
otk e W 37
SEMulN ERAA
Hag MulA~ B & Information | Cornmunity | Entertainment [ Commerce | Tracking Safty |
Low Basic Directory assistance ® -
Low Bulk emergency alert [ )
Low Bus-Train schedule
Low Network O ptimization/Monitiing ! / S >
Low Gaming { : ®
Low LB Community {Chatting) : : [ ]
Medium Friend Finder e ]
Medium Restaurant/ATM Finder S |
Medium | Location based Biling{HomeZone) | : e\
Medium Mobile Advertising/Coupon : : ®
Medium Roadside assistance : : r
Medium Network Maintenance : - <
Hgh Emergency service(E911-£112) 1 "
Hgh Enhanced Directory Assistance g ]
Hgh Enterprise Asset Tracking [ ]
Hgh Fleet Tracking & Management [ ]
High Mobile Worker Management [ ]
High Navigation & Direction [
Hgh Package Tracking “ [ ]
Hgh Personalied Traffic < [ ]
Hgh Person-Pet Tracking [ ]
Hgh Personal Security '
Hgh Stolen Vehicie [ ]
Hgh LB Encrytion{®t %) ®
Hgh Concierge service($+¢|) ®
High Enhanced Location Commerce [ ]
& oH[H &t 38
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® SENHIAE 25 Vs 27 FHE MHIA

e BSY AIHH A0l D=2
Information
— Entertainment & Community
— Commerce

Z&0l Wet

— Tracking &#&2 & 0l=s
— [ ot =< =
e Safety= 2= HAUNHAMN SQE AIHIFHRLZ
=
2oty
& OF O Bt W 39
2) AIXIBE HMBX-01EXE LBS 28 B}
AXHS HIX-0|XEH £ F
3 EELE] AEA EELE)
HE e sgd N8R | sigs ABK | s8oHE AIBR | sBotE AR

o MulA 28 AMEX 2% (1:1) {1:n) (1:1) (3:n)

Low Basic Directory assistance [

Low Bulk emergency alert ®

Low Bus-Train schedule [ ]

Low Network Optimization/Monitinng [

Low Gaming [

Low L8 Community (Chatting) [ [ &
Medium Friend Finder D [ I . \
Medium Restaurant/ATM Finder [ ]
Medium | Location based Billing{HomeZone)
Medium Mobile Advertising/Coupon [ ]
Medium_ | Roadside assistance
Medium Network Maintenance [ ]

High Emergency service(E911-E112) [ ]

Hgh Enhanced Directory Assistance [ )

High Enterprise Asset Tracking [ ] o

High Fleet Tracking & Management [ &

High Mobile Worker Management [ o

High Navigation & Direction

Hgh Package Tracking [} <&

Hgh Personalied Traffic

High Person—Pet Tracking [ ] <

High Personal Security [ ]

High Stolen Vehicle [ ]

Hgh LB Encrytion(2 %) [ ]

High Concierge service{+ %!} [ ]

Hgh Enhanced Location Commerce ()

EEYTEEEER
& eHD o W 40
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e Jl& Y AHIA HHO BE 220 ZH
nESE
o MUIHOI WO NS B5HY @7
o=
3) 0l MY |BS B2F I}

olguie F&
Muia =2 B2B B2G
Low Basic Directory assistance O
Low Bulk emergency alert L ]
Low Bus-Train schedule o] Q
Low Network Optimization/Monitiing (M2} )
Low Garning
Low LB Community {Chatting) I
Medium Friend Finder
Medium Restaurant/ATM Finder
Medium | Location based Billing{HomeZone)
Medium Mobile Advertising/Coupon
Medium Roadside assistance L4
Mediym Network Maintenance Q
Emergency service(ES11-E112) [ ]
Hgh Enhanced Directory Assistance
Hgh Enterprise Asset Tracking @]
Hgh Fleet Tracking & Management Q
Hgh Mobite Worker Management Q
Hgh Navigation & Direction
Hgh Package Tracking
Hgh Pearsonalied Traffic
Hgh Parson-Pet Tracking
Hgh Personal Security
Hgh Stolen Vehicle ]
Hgh LB Encrytion(3)
Hgh Concierge service( % ) J
_Hgh Enhanced Location Commerce
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Low Basic Directory assistance [ J [ ] [ ] [ ]
Ltow Bulk emergency alert <
Low Bus~Train schedule - ®
Low _Network Optimization/Monitiring
Low Gaming
Low LB Community {Chatting) [ ] [ ]
Medium [ Friend Finder [ ] o [ ]
Medium Restaurant/ATM Finder [ ] L ] [ L ]
Medium | Location based Billing(HomeZone)} §
Medium Mobile Advertising/Coupon [ J
Medium Roadside assistance o o]
Medium Network Maintenance
Hgh Emergency service(E911-E112) <&
Hgh Enhanced Directory Assistance [ ]
Hgh Enterprise Asset Tracking [ ] [ J
Hgh Fleet Tracking & Management [ [ ]
Hgh . Mobile Worker Management [ ] [ ]
Hgh Navigation & Direction [ ]
Hgh Package Tracking
Hgh Personalied Traffic ®
_Hgh ... Person~Pet Tracking @] .o
Hgh ___Personal Securty [ ]
Hgh Stolen Vehicle C [ ]
Hgh LB Encrytion(& %)
Hgh Concierge sevice(5=9)
Hgh Enhanced Location Commerce
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