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Strategy for New-Generation Mobile Network Project oo
R&D Structure Global Standardization
/ N !
. CRL 4 N\
Consortium for collaboration with industries and ’ : Promotion of global standardization
universities. . . Sl - . .
. considering with inter national collaboration
Test-bed construction and competition
Collaboration with
R& D organizations K j
\ || .
| Target Technologies ||
4 - . A
° Wireless Security Platform Technol ogy
° Media Hand-Over Technology
° Wireless Access Technology
\ J
Promotion of International Collaboration N Application Development based on Scenarios
° ITU °

Contribution to ITU, etc. _ _
Aim to create markets using developed

applications

Collaboration with Asia-Pacific countries as K

well as the United States and Europe
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Organization of New-Generation | s:°
Mobile Network Project °

TSI  Prof. Adachi, Tohoku University

Project Office

ss Securit: IO Secure “Anytime and Anywhere” Services
AVIEIESSA il NeEl eI  Safety Reliable Services

Seamless Mobile Networking
Ubiquitous Networking

Mobile Network Group

| SS T ‘ B Broadband Macro-Cell Communications
WireleSSACCeSS]Group N Wireless Access Traverse for Street Cells




Wireless Security

Platform Technology :

A wide range of wireless security technologies,
which target secure “anytime and anywhere” roplcation securi =

. . N A pplication security App
services and safety reliable services in the future

wireless network, is studied.
Tamperer check
| | Internet

Access control 5 % cellular phone

ﬁ PDA

Module authentication

user External device Authentication method of the application
when multiple wireless networks are used
Security of a terminal and determination method

—
of the right to access to PDAs
<User authentication

The security architecture
when external module are used

Secure “Anytime and Anywhere” Services  Client/Server Security Framework



Media Hand-Over
Technology

e Seamless handover technology
location management of user terminals

network discovery, selection and handover
e High speed handover technology

efficient transport techniques and
handover mechanisms

New Genera tion Q
Mobile Network '

Image of New Generation Mobile Network
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Media Hand-Over Technology °3s?
MIRAI Architecture - e
CCN:Common //9 IPv6ackbone é\\ .
Core Network | |
BAN:Basic Managed Internet

Access
Network
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BAN provides
available access
services based
on user’s position
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Wireless Access
Technologies

Broadband macro-cell technology with a
data rate of 100 Mbps

Wireless access technology with a data rate
of 1 Gbps for hot-spot type

A moving speed of 150 km/h for street cell
type
Software defined radio based multimode

terminal to realize seamless media
handover technology




Wireless Access Technologies °cs
- Software Radio Technology -

e ETC,VICS,ETC,AM/FM
broadcasting, FM Multiple
service can be realized by
changing software

e Flve services can be used
simultaneously

e 17.5 cm wide, 19.0 cm
deep, 5 cm high

e DC-12.0V 2A




Wireless Access Technologies
- Software Radio Technology

! Software radio
terminal

System A

Changing

software

System C
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Consortium °oe

Conference . Consortium

Universities “H

~ Standardization

. i / Private Companies

Test Bed




Collaboration with Asian Countries and
CRL’s Asia Research Center (2 Labs)

Asia Research Center
Thai Computational Linguistics Laboratory

CRL, Tokyo

Headquarters
(Core Research
Divisions)

&

4 Research

Centers




Activities of Mobile Network Group
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Goal

e Goal

— Develop core mobile networking technologies to support service-
Intensive, network-based, mobile applications

— Demonstrate innovative application prototypes
e Approach: Understanding three key research areas
— Cross-network services and
mobility support K New GeneratioQ\/lebile Net

— Cooperative devices and networks

— Sensor networks / location info WwW

system

Present?

W We have technologies

2



/ Goal

- Develop core mobile networking
technologies to support service-intensive,
network-based, mobile applications

- Demonstrate innovative application prototypes

~

m Approach
Understanding three key research areas:
- Cross-network services and mobility mgmt

- Sensor networks / location info system

Service Mobility and Personal Mesh
- Device / network confederations

\ - Cooperative devices and networks /

Usar & j 1 Call k Saimp megolishon ?‘
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Mobile Network Group

/Seamless Mobility Management

Internet
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Multi-service 37
-~ Usgr Terminal )

f Sensor Network Testbed \




Cross-Net / Cooperative Net Services




Wouldn't it be nice If...

Universal Remote Controller Y0ICce/Video

'\ f Contact Databases
Navigation —_— / Co-worker location

M— Collaboration

Stores/Restaurants

Menu and COUpOI’lS / I '\‘\A Meeting Schedule

Payment

Maps




Issues

e Seamless mobility management
— Power consumption

— Multihoming: Seamless location management, paging, AAA
(Authentication, Authorization, and Accounting)

— Fast wireless service discovery / handover
e Service mobility / Personal mesh
— Service description, location, and cooperation

— Mobility support
— Context-aware mobile applications




Seamless Mobllity Support

Internet 9 f

Out-of-band

Control channel
\
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Out-of-band Control Channel

e Secondary low-power radio

— Qut-of-band low-power radio is always “in the system”, and the
rest is off

— Low-power radio “wakes up” the rest of the system upon receiving
the request

— Upon connection setup, available access networks are informed via
low-power radio

e Example of low-power radio: Two-way paging, 2G/3G, PHS, Bluetooth,
low power radio...




Signaling Home Agent
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mori37@crl

Out-of-band control channel

Profile
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Universal Names: Globally unique IDs




Implementation

/~ Connect to... "\

Bluetooth
X 150m NEA~
= Wireless LAN
Yl recommend

Bluetooth
GPS
IEEE802.11b
IEEE802.11a

PES PHS
¥ available
PDC
/~ Connect to... \
RECO.m mend Applications
Y| Wireless LAN
MIRAI Agent  (BAS + Network Selector + Location Manager)
Available NetBIOS
>>Y PHs

TCP/IP (IPSec-based VPN)

Out of service
X Bluetooth P Mobile IP
150m NE

J (L2 Monitor + L2 Switcher + Location Monitor)

NDIS Ethernet | Bluetooth 802.11b 802.11a PHS PDC-P FOMA GPS

Ethernet | Bluetooth 802.11b 802.11a PHS PDC-P




Implementation

Contents/Services Carrier/Provider Mobile

Terminal
m
LocDB WAPProxy
MUT
- =
RMS HAProxy Application
SHA Provider —

=-: .. Network
N “Interfaces

/PDC - PDC as BAN

PDC - Wit 2 BAN

- RANX as BAN
-

Local
Servers

General ISP/Host

ISP/RANX




Service Mobility

User A . 1. Call & Startup negotiation

.
=
= 2. \Voice commun. PP

6. Resource handoff

6’. Resource handoff

7. Video commun.

5. Handoff negotiation

!

Device discovery and authentication

Description of device functions, services, and applications
Context transfer and negotiation

Application migration




Different View: Service Migration

Voice_~l Video
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Sensor Network

e Communication board
e Microprocessor board
e Battery

e Daughter board

Power Modul RF Module

/ e \ ‘Selar Col PIC1 PIC-02

m  Specification gi _— - ¥

Call
CPU  Microchip PIC18F452 20MHzx 2 omerwoe] | £8 [[re-es uemn ™
ROM 16Kwords/RAM 1.5KB

RF : CDC-TR-02 _ USER

IrDA  IrDAL.1 ] iiEE L

Power : UM4 & Solar Cell 537 pC(EN so i 2 (=

I/F : 12C, A/D, DIO, RTC é

Size : 50mm x 50mm x  50mm Sensor

(Batt. Included)

\ / Board IrDA Module




Smart Space Testbed

e Testbed for demonstrating seamless mobility support, service mobility/
personal mesh, and sensor network

e Develop context-aware application prototype




Schedule

| 2002FY | 2003FY | 2004FY | 2005FY | 2010
| | | | s
- New Generation
Seamess Mobility Fast handoff / Naming Coqtext-aware Mobile Internet
Support Middleware .
Architecture

Mobile Internet Core Technology

: . Personal Mesh / :
Service Mobility / Sensor Sensor Network Implementation Context-aware

Module Development . and Evaluation Mobile Services
Architecture

Context-aware Mobile Network Technology

Three group
collaboration

Smart Space Testbed




Service Mobility
Service description
Service negotiation
Process migration
Mobility support

.

(,/ @

Seamless Mobile Service
. Cross-net mobility support
Context Sensing Preference Cross-provider service
OB S Profile management Universal naming
Context description

4 Context-aware Net )
Sensor Network
Context-aware Ul
Overlay service
\Privacy, trust, availabilityj

Service negotiation
Addressing, Routing
Mobility support

.0 l
Cooperative DeV|ces ‘/
Device discovery b

(.

L2 mobility support
Sensor device y StpP




