2000 12 20

AV

Mobile Data Communication Platforms
in Japan

% | 9 | 97 | 98 | 99 | w00 | @
PDC | 9.6Kbps |

cdmaQne | 14.4K |

PHS | 14.4K]32K | 64Kbps |

W AK-384Kbps

Intgrnet Phone | A iMode A J-Skayewqve

Seryvices A ErvenlEZaccess
A Music Distribution

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 2




»E-mail

» | nformation /
Search/Access Data

» Subscription 37
Servicel” Push”

»Conferencing/

Multimedia
»Video/Imaging 1997 1998 1999 2000 2001 2002

Voice

Yankee Group, 12/97

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 3
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> DB

»LAN WAN

(
(

( )
(LCD)

) Output
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MCPC

MCPC Mobile Computing Promotion Consortium/

97 7

» MCPC : 105-0011

Tel:03-5401-1935 Fax:03-5401-1937

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

MCPC Membership

Executive Members:22Members

93members
in Aug.2000
wlzelesi Hardware
ewor Vendors
Operators
System Software
Integrators Vendors

Affiliate Members:16 Members

NTT Network Application Platform Project
Information Chairring Platform Lab.

KDD R&D Lab.

Asahi Arther Andersen

Perle Systems

Toshiba Information Systems

Toshiba TEC

Toshiba Advanced Systems

ASCII Network Technology

The Nikkan Kogyo Shinbun

Denga Publications

Softbank Publishing

Computer News

Impress

Aol Jaﬁan
IDG JAPAN
Micro Agency

NTT DoCoMo

DDI

TU-KA Cellular Tokyo
Tokai

Kansai
J-Phone Tokyo
DDI Pocket Telephone
JAPAN TELECOM
Fujitsu
Toshiba
IBM Japan
NEC
Hitachi
Matsushita Electric Industrial
Mitsubishi Electric
Sanyo Electric
Sun Mycrosystems Japan
Casio Computer
Olympus Optical
Microsoft
Oracle Japan
Itochu Techno-Science

Partnership:

Personal Computer and
Communications Association
(PCCA,US)

Associate Members:55Members

Oki Electric

Ricoh

Nihon Unisys

Matsushita Communication Industrial

Seiko Epson
Compagq Computer

Sony

Matsushita Electronic Instruments
Fuji Photo Film

Nippon Ericsson

Nokia Japan

Alpine Electronics
Clarion
Intel
Cisco Systems
Japan Radio Company
Sun Corporation
TDK
Nitsuko
Hoshiden
Rohm Corporation
Motorola Japan
Xircom Japan

smic
Qualcomm Japan
Tokyo Electron Device
Taiyo Yuden
Lotus Development

harp Bissiness Computer Software

Otsuka Shokai
NTT Data
Seiko Instruments
Csk

Soliton Systems

Fujitsu Bisiness Systems
Kyocera Communication Systems
Creo

Toshiba Personal Computer System
NTT Software

NTT Advanced Technology

INS Engineering

ACCESS

NET TIME

Japan Total Design Communication
Nettech Systems

Ando Electric

‘Yokokawa Electric

The Mainichi Newspapers

Nikkei Business Publications
Rictelecom

Dentsu

Asatsu_DK

(C) Copyright Mobile Computing Promotion Consortium 1997-2000




MCPC Organization

—| Planning/Administrative Committee

—| Marketing Committee

—| Technical Committee

—| Terminal WG

SWGs:

Guideline, USB, WAP,
Bluetooth, Consumer, Field
Test

| Center System WG

SWGs:

Middleware, Security, Packet

—| Applications WG

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

MCPC

» MCPC

VVYVYYVY

>
> PCCA USB Forum Bluetooth SIG

(C) Copyright Mobile Computing Promotion Consortium 1997-2000
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MCPC STD-001( )

ME) (TE)
(  PCIPDA)

MT) TA) I:AP:IpS .
( PDC ( - ) @API
| PHS) — :)
B Drivers

A I/F(PDC, PHS, cdmaOne, IMT-2000)
(B) I/F ( AT , Wake up)
(O WAPI(Wireless Application Programming Interface), I/F,

PIM :
MT: Mobile Terminal
MCPC STD-001Ver.1.099 9 MCPC TA: Terminal Adapter
ME: Mobile Equipment
TE: Terminal Equipment

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 12




AT

>
>

» V.25ter, PCCA STD-101, 3GPP 27.007, IrMC

: 3GPP... Generation Partnership Project

AT

> IrMC...Ir for Mobile Communications (IrDA

> +WS46 (
»PDC PHS W-CDMA

» PDC PHS cdmaOne
» Wake up

)

PCCA

)

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 13
+WS46
0 Reserved
1 GSTN
2 Mobitex
3 Data TAC
4 CDPD
5 One-Way Numeric Paging
6 ARDIS
7 AMPS Analog Cellular -DataMode
8 One-Way AlphaPaging
9 Pinpoint ARRAY
10 Metricom
11 Inmarsat
12 GSM Digital Cellular
13 CDMA Digital Cellular
14 TDMA Digital Cellular
15 Multiple Concurrent WDSs
16 Reserved
17 AMPS Analog Cellular -Voice Mode
18 Wireline Voice Mode
19 PCSI Host Packet Interface (obsolute)
20 Per sonal Digital Cellular (PDC in Japan
21 N star (Japanese Mobile Satellite Service)
22 Wideband CDMA (W-CDMA)
23 Integrated Dispatch Enhanced Network (iDEN) circuit data
24 iDEN packet data
25 General Packet Radio Service (GPRS), GSM networks
26 Per sonal Handy -phone System (PHS)
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 14
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WAPI (Windows )

| | | WAPI |
| TAIf:I.dII |<—>| WAPI dIl |
| MCPC |
| e ) |
L
_§

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 16




Overview of Wireless APIs (WAPI)

Read/Write

I Phone Book

M E Control/Status

\

WA Pl Memory Dial

Line Status
In Service
«Out service
*Wake-Up

Mobile Equipment

Phonebook Exchange
AT

API Command

Initialize

Read/Write

Read (Oneor Any)

) WAPI

Write (One)

: Note:

i Read/Write
dataformat is M obile Equipment
i vCard

............. ( C)Copynght Mobile Computing Promotion Consortium 1997-2000 18




Mobile Equipment Control/Status
AT
API Command

Network selection

Wakeup

Caller/Called Number

Memory Dial

" | | WAPI

Areareporting

RF Signal Level

Call Charge

ME Reset

M obile Equipment

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 19

Future Mobile Terminal Interface

» New I/F for future wireless terminals
» USB
» Ease of connecting PC and mobile phone
» (no PC Card, only USB cable)
» Simultaneous data and control/status transmission
» New USB class drivers for wireless devices
» RF link (Bluetooth)
» Plan to cooperate with Bluetooth SIG
» New communication protocols
» Packet, ISDN,SMS(Short Message Service)
» Wake up capabilities for packet, SMS
» Simultaneous data and control/status transmission
» Dual mode mobile phone
» Light weight protocols such as WAP
» Unified messaging (voice, voice mail, email, fax)

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 20
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AT MCPC

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 21
RF Integrated
PC Card
9.6- 64K bps)
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 22
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3G Mobile
Terminal Ext. Interfaces

V27 9
! &@m

> External Interface

» Each SDO can define external interface (if required)

> ARIB (SDO in Japan) defines common connector Extenal
Interface Standardization

» Type A : 10pins including 4 USB pins
» Type B : 5 pins including 4 USB pins
» USB is important for 3G terminals in Japan

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 23
usSB
>
» W-CDMA USB
> USB
>
> uSB (Communication Class)
> USB
> USB
> (
)
> HID
» PC
>
> / ( usB )
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 24
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Scope of Mobile Terminal External
I/F in Each Standard Organizations

»3GPP : Out of scope

»ARIB : Mobile phone physical common
connector (not mandatory)

> USB-IF DWG CDC : Basic USB Protocol

» Device Working Group
» Communication Device Class

»MCPC

> (1) Protocol Expansion : MCPC members defined
new specification and input to CDC

»(2) Guideline for Mobile USB usage

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 25

Status of MCPC USB Activity

»MCPC Spec discussed in CDC group
»Chairman : Terry Moor, Paul Berg (MCCI)
» Subclass Specification in progress
»Spec. named:
»Wireless Mobile Communication Devices
»Revision 0.8 (CDC group approved and is
reviewed by other group)

»MCPC

»Defining other guideline that doesn’t require
protocol expansion

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 26
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Specification Overview

» USB architecture Specification for Mobile Wireless Communication
Device
» 3G Mobile Phone (IMT-2000)

» other Mobile Phone or Wireless Communication aware device with USB
interface

» Propose functions for Mobile Wireless Communication
» Multimedia Communication
» MODEM,FAX,Voice,LAN
» Equipment maintenance and monitoring functions
» Multi call
» Dynamic protocol switching
» Specify Architecture
» functional model
» End Point and interface structure
» descriptors, Requests and Notification over USB

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 27

MCPC USB Sub-WG

»Sub Working Group to study and define new
specification for Mobile USB usage.

»30 members in all (Usually active 10 to 15

members)

> NTT DoCoMo, Toshiba, Panasonic, Mitsubishi, Sony,
Sharp, Hitachi, Nippon Ericsson, Nokia Japan, etc..

»Once or twice F2F meeting in a month

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 28
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Multi-call on Network

>=2 simultaneous call
ex. “VoicetFAX” " Data+FAX"

TE:Terminal Equipment
TA:Terminal Adaptor

MT:Mobile Terminal
W-CDMA:Wide band Code Division Multiple Access

IWF:Inter Working Function
ISDN:Integrated Service Digital Network
PSTN:Public Switched Telephone Network
ISP:Internet Service Provider

Mail server

Laptop PC

online
servic

Different Destination

=

WWW server

29

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

—

_E
usB IWF ———<I00an~4
i i ——==<3 [online
First Talkiereplies, service

Dynamic communication
protocol switching

Dynamic connection change

I

during a call

-FAX
G3-FAX]| ex. FAX information Center

9 =

modem

TA H MT
then switch to FAX machine

TE:Terminal Equipment
TA:Terminal Adaptor

MT:Mobile Terminal

W-CDMA:Wide band Code Division Multiple Access
IWF:Inter Working Function

ISDN:Integrated Service Digital Network
PSTN:Public Switched Telephone Network

(C) Copyright Mobile Computing Promotion ConsdPhURETE7E 4506 vider 30
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Mobile Equipment Control/Status

Network selection (Support service!
>

Wakeup (Ring,In/Out service)

A

A

Caller/Called Number

A

Memory Dial

»
»

< Areareporting (In/Out serviceRestrict,...)

RF Signal Level

< -
——— =T

o Call Charge
<

IrOBEX Format
USB Host o PhoneBook Exchange
<

(PC etc) g M obile Equipment
USB

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 31

System Configuration

TE(AppIication) » TE(Terminal Equipment):
Application in USB Host

D

Control » TA(Terminal Adapter):

[T Call Facility (Voice,Data etc.)
I OLOCO

MT Interface

MT > MT (Mobile Terminal):
Access to the Air Interface

%MBM@YJ%M Computing Promotion Consortium 1997-2000 32




Mobile Abstract Control Model

USB Host

TE(AppIication)

USB interface

Compression Control

Retransmission
Protocol

» USB interface is deployed
between TE and TA in Mobile
Abstract Control Model

ded i
» TEs are resided in USB Host
MT
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 33

Mobile Direct Line Model

USB Host

TE(AppIication)

» USB interface is deployed

A
[\

Compression Control

between TA and MT in
Mobile Direct Line Model
> TEs and TAs are resided in

HSB Host
Protocol
USB interface
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 34
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Example
-multiple calls (2 calls),
multimedia definition-

ME
TE
EPO
—~
MT Ifln) | Communication Class
o Interface
| interface |
ol
INT
[}
[}
1 Data Class Interf:
s
e
T
or
[}
| ) | Audioctass intert
[
T
i
[}
[}
[
1fl%ml | communica tion Class
: ol Interfac
® T >
[}
: : Data Class Interface
ol
T or
P | audiocass interface
ol |
0! >
o
()

sortium 1997-2000

35

Future Activity on USB I/F

» More Study

» Expansion for new application
» Host/Device issue

» Synchronization issue
» Connection to ISDN sync 64kbps

» Interoperability

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

36
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Application of Mobile Computing System

To: matsui@sdl hitachi.cojp
Ce: Takaha@sd Lhitachi.co.jp

Dear matsui

TIMETABLE

10:15 35 55
11:18 33 58

12: 25 50

Real Time Query
*Mobile Ticketing
*SFA (Sales Force Automation) i
Reservation

Center

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

Anytime, Anywhere ﬁ] L ocation Awareness Services
se-mail ulm «Information Distribution Depend on Location
*Web Access Mail «L ocation Searchi —
nail ocation ching T
Information

Service
Provider

38
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Configuration of Mobile Computing System

High Speed Communication Protocol Conversion
Packet Communication Data Encryption/Compression
Asynchronous Processing

e -.

M obile GW Enterprise Server
/Web Server

<@ wapPiMode - @  TCPIP >
> | eakbps - <@l sk 100Mbps [
< unsable P Stable >
<
<

High Cost > 4 L ow Cost(Intranet) >
_Qnsmured mg Pﬂ Secur ed(I ntranet) > 39

Development of Wireless Network
1st Generation 2 nd Generation 3 rd Generation

Analog Digital Multimedia
“““lm IHIHHIIIIII\
dmaOne
Analog I|| m-c..
Cellular callul :
a““\l\“ I||I||||Ill _ IMT-2000
Cordless Cordless PHS ‘
Speed el ‘ \H H‘H

©) Copyr&g%gtl)ﬁe Computing Pro;lﬂggp l(%nsortium 1997-2%900 S 40
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IMT-2000 Wireless Data Network

2G Wireless Network 3G(1MT-2000) Wireless Data Network

A

i)

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 41

WAP Architecture

WAP Protocol Internet Protocol

< > < >

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 42
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WAP Protocol Stack

Transaction Layer WTP

HTML Wireless Application Other
JavaScript Environment WAE Services
- and
Session Layer WSP pplicationg

TLS-SSL Security Layer WTLS

]

Transport Layer WDP

TCP/IP

UDP/IP Bearers

[ svs [ PDC | Gsm | ImMT-2000 |

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

43

I-Mode Architecture

i-Mode Origin

Mobile

(C) Copyright Mobile Computing Promotion Consortium 1997-2000
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I-mode Simple Protocol
SimpleProtocol

> |
¥ PPP,IP,TCP Header Compression

5B  20B 20B 3B
TCPIP |DL Header| | IP Header |TCPHeader User Data Max1460B)
PPP H PPP Fgoter
10B
Simple Protocol |DL Header“ User Data
Simple Header
L Browserpe »HTTP Subset
AL » ALMHTTP I nternet
>
Simple [* » Simple | TCP/IP [« » TCP/IP
PDC-P [« » PDC-P| Line [* > Line
M obile Phone Interim GW I-Mode Server
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 45

Mobile Agent(Asynchronous Processing )

Conventional csg
'R —1 B¢
: e
‘T |

Client Wireless Network ~ Server LAN  Client

Mobile Agent

oV —

_Reguestsmm
— ] \ +——
{ ’I —_— » I |
@ .M“ Response: W ||| -— .“ll‘l

Client B
Agent Server
Disconnect
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 46
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Configure of Mobile Agent

Conventional
CSS Procedure

Agent

Wir dless Network LAN

M essaging Queue:
» Message Transfer between Client AP and Agent
* Retransmission When Wireless Connection is Disconnected

Enterprise Server Access using Mobile
Agent

Mobile Terminal

\
Server Access
CGI

\
Home Page 1
(Original)

Mobile GW

Web Access Agent
Messaging Queue

Web Agent
Home Page 1
et
L ocal
HTML

File

Enterprise

Web Serv?:r

Messaging Queue

Data Compression/Encryption Server iﬂ
TCP/IP I

Data Compression/Encryption

- =

& RAS Server
Mobile Wireless Network
Phone JPSTN
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 48
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Example of Mobile Service: Mobile Ticketing

Mobile
Terminal

Wireless
Network

Service Center

Settlement Bank
System

User
Authentication|

Ticket
Searching
& Purchase

Ticket
Agency

Ticket Gate p

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 49

Middleware mechanism for satisfaction

Legacy Mobile

In case of disconnection
re-send from the

X

Mobile with Middleware

In case of disconnection
re-send data where it left

Middlewar

25



Feature of Middleware

Data Packetization
Encryption
Data Compression
Packet Compression
Protocol Change
Notification

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

51

Data Packetization

M obile PC

\\\\\

Normal

X

Manual Operation

Re-send Data

. B

With Middleware

O=

Auto Reconnect
(C) Copyright Mobile CompétMd ELRESAEY Wium 1997-2000

52
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Encryption

g ==

Normal data
= Microwave Workshops &

Exhibition in Pacifico Yoko

\ 4

Encrypted data

$?7$"$K!" $HI KSSbSNSr Ge
& $3PHIKS7SF S $9!#

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 53

Data Compression

M obilePC Wirdess ‘Thin” Network LAN

27



Packet Compression

a5 — —=
] Spread for 1P packet

L T

[

Header

/

. 4

Simplify header of packe't/s/

> —

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 55

Protocol Change
TCP (Ack)
‘/E[L:gBA

A=OK B=OK C=NG
D=OK .. —5

¢

UDP+a (Nack)
>ﬁ
G F E B A

C=NG

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 56
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Notification

| haveto boot up my machine
each timeto check new data
arrival

M obile wor ker

Delivering data
‘Notifying the arrival of new data
Filtering for desred data
‘Delivering together in configured interval

(C)Co,j\void meaninglesswirelesstransfei

Summary of Mobile Computing
Systems in the Future

» Infrastructures of mobile computing system are improved
rapidly.
» Number of Subscribers:
» Wireless Network: ~ 50 million
» Mobile Computing User: 1.5 million(i-Mode)
» Transmission Speed: 64kbps(1999)-384kbps(2001)
» New technologies of mobile computing system are
coming on.
» WAP, i-Mode, Mobile Agent etc.

» Appearances of new mobile services are expected.

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 58
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MCPC Mobile Computing Plug Feast
(

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 59
PLUG FEAST
neee ( )

Mobile Computing Plug Fest

PC PDA Windows2000 Windows98/95 WindowsCE

PDC,cdmaOne PHS PC USB RF

PDC,cdmaOne PHS

Web

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 60
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Mobile Triplex

ret
Mobile Triplex i CO081IND8

Ya

INTERTOP CX310 CE .
MobileGear MC-R530 CE

MobileGear MC-R730 CE
PERSONA HPW50PA CE *
PERSONA HPW600JC CE
SS7020X2 W 95 i
i Librettoff 1100V W98SE  Pedion TM M3043 W98

DYNABOOK SS3330 W98 SE

SB slim cable

SS3410 W2000Pr

LavieNX LB33H/1 W98 SE .

FMV-645 MC6C/W WO8SE .-
IBM235 W98 .-

Mobile Triplex
o

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 62
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<+“—>r
yber Giga TT01
D\D |Cyber Giga TT01| |Cyber Giga TT01|

DataFax Card

Plus3
INTERTOP CX310 CE

Mobile Gear MC-R530 CE ™
MobileGear MC-R730 CE
PERSONA HPW50PA CE
PERSONA HPW600JC CE
SS7020X2 W 95
Librettoff 1100V W98SE  Pedion TM M3043 W9

DYNABOOK SS3330 W98 SE

Data Fax
Card Plus3

HPW-600JC

UUIL

Cyber Giga9600
Plus 61DP068

SS3410 W2000Pro
LavieNX LB33H/1 W98 SE TUKA USB

Adapter2
FMV-645 MC6C/W W98SE

1BM 235 wgs .....
yber Giga TT01
DS96CFZ

| DS96L | }.JSB sim cable
oo / Cyber Giga TTO1
Eaa
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 63

Librettoff 1100V WQBSE

SS3410 W2000Pro

SS020X2 W95 Pedion TM M3043 W6

FMV-BIBLO MF3/45 W98SE

FMV-645 MC6C/W WSBSE

INTERTOPCX310 CE  LavieNXLB33H/1 WOBSE

MobileGear MC-R730 CE MobileGear MC-R530 CE
PERSONA HPW50PA CE ;

PERSONA HPW600JC cE

.. DYNABOOK SS3330 W98SE
IBM235 W98

‘/Mﬁ >\4

MC-6550

- MC-P200 || Mobile Triplex |
e

DL-5200

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 64

| MC-P200 | | PALDIO32K
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DoPa Packet &

DoPa MAX
C301T-3 288 P
\ 081

081

SS3410 W2000 Pro )
INTERTOPCX310 CE
Librettoff 1100V W98 SE

MobileGear MC-R730 CE :

"

Pedion TM M3043 W98

:  PERSONA HPW600JC CE
PERSONA HPWS0PA CE
SS7020X2 W95

MobileGear MC-R530 C

LavieNX LB33H/1 W98

FMV-BIBLO MF3/45 W98SE
Data Adapter 96F2 \

obile Triolex Card

HPW-600JC _—FSOZ'

\

N502i

| Mobile Triplex " Mobile Triplex |

(cm:mpunng Proium 1997-2000

65

5. MCPC

MCPC PLUG FESTA McPe MCPC

Bluetooth

(C) Copyright Mobile Computing Promotion Consortium 1997-2000
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PDC/PHS ( )

. PDC...3 PHS...2
. ..200 ...80 ...50
(Nifty )

FTP ...TCP/IP

A0

=

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

(1)

L

67

. ( )
. Lotus Notes
Web

a
=

(RAS)

B

B |

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

()

*E

68
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50K B
46 4
17 4
34 4
80-100KB
30 8 3
(120m)
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 69
>
>
>
>
>
>
» MCPC
>
>
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 70
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16000
14000
12000
10000
8000
6000
4000
2000

15134

i 13146

9983 O

1999 2000 2001 2002 2003
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:MCPC

72
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9000

8000

7000

6000

5000

4000

3000

2000

1000

1999 2000 2001 2002
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2003

:MCPC

73

»PIAFS 64kbps
INS64
>

(C) Copyright Mobile Computing Promotion Consortium 1997-2000
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> 1999 2

2000 400
> EZweb EZ WAP
1999
> 3 WAP EZweb 1999
11
> 3
1999 12
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 75
DoPa
TCP/IP LAN
DDI/IDO PacketOne 2000 1 7
64kbps 14.4kbps
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 76
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mopera — 500

DDI IDO NeWeB — PacketOne

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 77

W-CDMA
cdma

MHzx  x 2.0GH

(C) Copyright Mobile Computing Promotion Consortium 1997-2000 78
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22| | | |

(n=225) || 12.0 | 124 73.8
1.8
344
(n=160) 15.6 14.4 65.6
4.4
0% 204 40% 60% 804 100%
[= O m =
(C) Copyright Mobile Computing Promotion Consortium 1997-2000 81
[ 349 |
(n=166) |10.8 24.1 53.0 12.0
[ 391
(n=105) 5.8 33.3 43.8 171
|
0% 20% 40% 60% 80% 100%
m2 ] = =
JEIDA
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1.8%

0.0%

5.5%
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14.5%

83

80.0

72

(@97 (n=59) W98 (n=55)

63.6
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JEIDA
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80.0

60.0

400 |

200

)

63.6

60.0

49.2

50.9

39.0

[m97 (n=59) m9s (n=55)

52.5
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97

2500

2000

1500

1000

500

- 2001

2054 -

2054
1743

985

1448

1998

1999 2000 2001

NN N NN

PC

PC

86

MCPC
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FAX

- Libretto
: a4
\\ .

Notes

S

[

Notes _ ~_Oracle
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-
> -
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(C) Copyright Mobile Computing Promotion Consortium 1997-2000

89
| Part1 |
| Part2 |
| Part3
IMT-2000 Bluetooth
| Part4
MCPC MCPC
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MCPC

> 1440

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

91

MCPC

PC

> PHS

» PHS

(C) Copyright Mobile Computing Promotion Consortium 1997-2000

PHS

92
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MCPC

> 3
> 150
> LotusNotes
>
>
>
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Bluetooth

€3 Bluetooth”

4 Bluetooth
4 Bluetooth
4 Bluetooth
¢PC

4 Bluetooth

€3 Bluetooth”




Bluetooth

€3 Bluetooth”

Bluetooth

¢ LAN

€3 Bluetooth”




Bluetooth

Bluetooth l

€3 Bluetooth”

BluetOOth SlG Special Interest Group

4 Bluetooth Spec.Verl.0
v 98 5 Promoter 5  Ericsson Nokia Intd 1BM

Y99 7
v Adapter
VY Marketing
4 Bluetooth Spec.Ver2.0

N4

N4 Human Interface Devices Still
Image. etc.

€3 Bluetooth”




¢ Ericsson Nokia

4
Y BT
4 Inte
v PC
vPC BT
4 |IBM
4
€3 Bluetooth”
Bluetooth
¢
v 2.4GHz Imw
N4 (2402 2.480GH2z)
v 8
¢ Ver20 2Mbps
N4 : 64 kbps  (synchronous)
N4 : 4326 kbps full duplex
721/ 56 kbps (asymmetric)
¢
v Point to Point Point to Multi-point
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Regulatory

¢
(1)ISM 8
- MH (2471-2.497GHz) - MHz
Qe M.
W MHz W_MHz C]
< MH
| | |
GH
2) .
(3) (JATE) 27
4 Bluetooth Reguratory TF5
— JATE -
— ARIB ( ) .T-66
— TELEC Telecom Engineering Center) -
€3 Bluetooth” 0

Bluetooth
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Bluetooth

Pwr Class Max. Nominal Min.

Class1 100mWw (20dBm)  N/A 1mW (0dB)
Class 2 2.5mW (4dBm) 1mw (0dBm) 0.25mW(-6dBm)

Class3  1mWw (0dBm) N/A N/A

Class 1 4 Bm 20 Bm
-30dBm 0 Bm

€3 Bluetooth” u
Bluetooth
Pwr Class Max. T66
Class 1 100mW (20dBm) 1.25mW / MHz
Class 2 2.5mW (4dBm) 0.03125 MW / MHz
Class 3 1mW (0dBm) 0.0125mW /MHz

2.400 - 2.427 GHz : 10mW / MHz
2.427-2.471 GHz: 3mW /MHz
2.471-2.4835GHz : 10mW / MHz

( 260mWwW

€3 Bluetooth” 12




Transmit/Recive Timing

f(k) f(k+1) f(k+2)
Master _l]—‘i I
Slave I
6250 s
Master
Slave
€3 Bluetooth” 13
e 7oRIGONET
Piconet slave 1 slave 3 ™,

Master Piconet

Slaves
(Park Mode)
Master

€3 Bluetooth”

\
\ / master

AN
o
N
\
\
A}
\

7 e
Slaves Master \
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Bluetooth System

Link
Manager
CPU)

J¢ Host
Interface

radio

2.4GHz
l]—J Bluetooth — Basebandl

Bluetooth

€3 Bluetooth”

USB
RS-232
PCMCIA

[

15

Bluetooth Protocol Stack

File Transfer

WAP

OBEX

RFCOM

TCP/IP

USB RS232C | PCMCIA

|Ir—ﬁ__’ Link Manager

Audio l
A

Baseband

—

RF

€3 Bluetooth”
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Baseband
4 Network

v Inquiry Page Message
v PARK SNIFF Hold Low Power Mode)

¢
v Synchronous Link SCO)
symmetric point-to-point link
v Asynchronous Link ACL)
asynchronous and isochronous point-to-multipoint link
€3 Bluetooth” 17
Baseband
¢
v 1/3 rate FEC
v 2/3 rate FEC
v ARQ scheme for the data
¢

v Authentication Pairing

v Encryption
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Connection

. Inquiry M
Inquiry |- 1OUMESSI0] 1, o mires |
< Device Address |
[Page Message |

[_PageRes |

A\

v

Page

M A
w

|

| Connection |
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Authentication Link key

l -
?< [ 1 ‘
€3 Bluetooth” 21
Encryption
1 ]
' '
5 ]
% 1 50
N
€3 Bluetooth” 2
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Bluetooth

* Generic Access Profile

» Service Discovery Application Profile
¢ Cordless Telephony Profile

e Intercom Profile

e Seria Port Profile

e Headset Profile

e Dial-up Networking Profile

* Fax Profile

e LAN Access Profile

* Generic Object Exchange Profile
» FileTrandfer Profile

e Synchronization Profile

€3 Bluetooth”

Ve.l1.0)
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Bluetooth

* Radio2

« Automotive

*  PAN(Personal AreaNetwork)
* WLAN(Wireless LAN)

e Audio/Visual

e Printing

e Still Image

» Extended SDP

e Local Positioning

¢ Unrestricted Digital Use

« Wake-up

¢ HID(Human Input Device)

€3 Bluetooth”
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€3 Bluetooth”

Bluetooth

€3 Bluetooth”

SPANworks

SPANworks
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*PC toPC

Bluetooth PC PC

*SPANWorks

Bluetooth PC

* Bluetooth

Bluetooth

“PC

€3 Bluetooth”

Type extended ( )
+0dBm(10m ) / 20dBm(100m )

Bluetooth Softwar e Suite( )
SPANWorks( )

Home/Consumer

internet

Teephony

o1 lﬁ

€3 Bluetooth”

—
inter net
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Bluetooth

. PC

» Bluetooth

¢ Bluetooth PC

. PC Type extended ( )

. +0dBm(10m ) / 20dBm(100m )

. V.90 modem RS-232C

. Bluetooth Softwar e Suite( )

SPANWorks( )
SOHO

€3 Bluetooth” 2
€3 Bluetooth” 0
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PC I/F

IrDA

HomeRF

IEEE1394

Eather

€3 Bluetooth” | 3

Wireless (1)

Bluetooth HomeRF 802.11 IrDA
0 20dbm 10mwW/MHz 10mwW/MHz
10 50m 50-200m 50-200m 0.3m 5m
Mbps 0.8 1.6Mbps| 11Mbps 4M 115K
8  Ipiconet | 128 128 10
24GHz 2.4GHz 2.4GHz Oprical
FHSS FHSS DSSS FHSS 85nm

€3 Bluetooth" &
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Wireless (2)

Bluetooth HomeRF 802.11 IrDA
10cc 10cc
m max 1.5W max 1.5W max
0.15mwW
Master CSMA/CA CSMA/CA
€3 Bluetooth” %

Bluetooth

€3 Bluetooth” Z
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Bluetooth

€3 Bluetooth”

35

Bluetooth

¢ Bluetooth
%

4

¢
v TELEC
JATE

€3 Bluetooth”
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Bluetooth

» Bluetooth

BT

€3 Bluetooth”

Web

Bluetooth Logo

37

Bluetooth

—>

(

BQB

Bluetooth Quadlification Test Fascility

OK

—>

BQTF

Qualification
Product List

Blutooth Qualification Body
€3 Bluetooth™

—>

Test Repor

— I

38
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Bluetooth

e Bluetooth ITU |SM
2.400 - 2.485 Ghz

 ISM

.« ETS300328, ETS300826  (Europe)

 FCC Part 15 (US, Canada)
€3 Bluetooth” 3s
Bluetooth
. FCC 15 ETS 300
328

Australia, Austria, Belgium, Canada, Denmark,
Finland, Germany, Ireland, Italy, Luxembourg,
Netherlands, Norway, South Africa, Singapor e,
Sweden, Switzerland, Turkey, UK.

. RCR-33

€3 Bluetooth” w0
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Bluetooth

¢
N4
Bluetooth OFF
v (‘01,1) (99,1) I1SM
¢ JATE
A\
- Bluetooth
€3 Bluetooth” “
4 WWW.Bluetooth.com
v V1.0 (
4
4
v ‘ ( )
v Bluetooth Conference
San Jose
€3 Bluetooth” “
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