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NPA:  
National Police Agency

MLIT: 
Ministry of Land, Infrastructure, Transport and Tou rism

Cabinet Secretariat
IT Strategic Headquarters

Government
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METI:  
Ministry of Economy, Trade and Industry

M I C:  
Ministry of Internal Affairs and Communications

- Radio Spectrum Management for ITS
- Standardization of ITS Radio Systems
- R &D for Advanced ITS Communication Systems

ITS Japan ITS info-communications 
Forum

ARIB: Association of Radio Industries
and Businesses

ITS Related Organizations

�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø�Ø
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� Comprehensive ITS Plan in Japan (1996)

- Identified 9 development areas such as
Advanced Navigation and Electronic Toll Collection

� IT Strategies by the IT Strategic Headquarters

4

� e-Japan Strategy (2001)         - Establish IT infra structure

� e-Japan Strategy �¤�¤�¤�¤ (2003)      - Focus on IT utilization

� I T New Reform Strategy (2006)  - Pursue IT structur al
reform capability

- Realize “the world’s safest road traffic environme nt”, 
reducing traffic fatalities to 5,000 or below by 20 10 
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Broadcasting Type Communication Type

Mobile Phone
9Ô800MHz,2GHz, etc.9Õ

Wide Area(Interactive)

FM Multiplex Broadcasting
9Ô76:* 90MHz9Õ

Wide Area (Broadcasting)

-VICS- (Vehicle Information and 
Communication System)

Public Traffic information

GPS Radio Beacon
9Ô2.5GHz, 5.8GHz9Õ

Steps 
there

ETC / DSRC

Gas Station

60	S
5500 yen

Parking lot
(Auto Fee collection)

�:�í�ì�ì�:�í�ì�ì�:�í�ì�ì�:�í�ì�ì
�)�)�)�)

Millimeter 
wave radar

Sub-,Millimeter Wave
9Ô24/26,60,76,79GHz9Õ

ITS for Pedestrians 
9Ô9Ô9Ô9Ô13.56MHz, 950MHz, 2.4GHz9Õ9Õ9Õ9Õ

OBU

Vehicle-to-Road
9Ô5.8GHz, 700MHz9Õ

GPS

ETC : Electronic Toll 
Collection

DSRC : Dedicated Short 
Range Communication 

9Ô2.5GHz, 5.8GHz9Õ

Vehicle-to-Vehicle
9Ô700MHz9Õ

Warning
“A car is 
coming”

Warning
(A car is 
coming)

Sensor Type

5



System Service Spectrum Technical Regulation

VICS: 
Vehicle Information  and 
Communications System

�ØProvide traffic information
(Broadcast type)

76-90MHz
(FM multiplex 
broadcasting)

Enacted in 1994
2.5GHz   

[5.8GHz]
(Radio beacon)

ETC: 
Electronic Toll Collection

�Ø�Ø�Ø�ØCollect highway fee
(Communication  type)

Enacted in 1997

��������	��
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(Communication  type)
5.8GHz

DSRC: 
Dedicated Short Range 
Communication

�ØCollect highway fee 
�ØProvide various applications 

(Communication & Broadcast type)

Enacted in 2001
(Revised 2007)

Millimeter Wave 
Radars

�ØDetect  obstacles 
(Sensor type)

24/26GHz Will enact in 2010

60/76GHz Enacted in 1997

79GHz Consideration has been 
started since Nov. 2009

Safety Driving 
Support System

�ØSend safety information
(Communication type)

700MHz
Consideration has been
started since Jul. 2009 

6
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%��� : Vehicle Information and Communications System

Information 
collection JARTIC

Road 
Administrator

Prefectural police 
department

VICS system provides
- Real-time traffic congestion information 
- Traffic control information

To
- Car navigation systems
- Onboard units

Via
- FM multiplex broadcasting
- Radio Beacons
- Infrared Beacons
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Total Number of Shipped
VICS System Equipment

Total Number of All 
Shipped VICS System

Total Number of Newly 
Shipped VICS OBUs

Number of registered cars: 
79million(Oct-09)

Information 
processing

Information 
provision 

Information 
utilization 

Level II:
Simple 

Graphic Information

VICS Center

Car navigation, etc.

�‘�‘�‘�‘ radio beacon
�ä�ä�ä�ä highway �å�å�å�å

64kbps

�‘�‘�‘�‘ infrared beacon
�ä�ä�ä�ä main road �å�å�å�å

1Mbps

�‘�‘�‘�‘ FM multiplex 
broadcasting

�ä�ä�ä�ä wide areas �å�å�å�å
16kbps

Level I: 
Text  Information

Level III: 
Mapped Information
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and about 32% penetration
(Sep-09)
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'�� : Electronic Toll Collection System

ETC system 
- Collects payment at toll roads using  

IC card (Credit Card) 
- Without stopping cars
- Regardless of road operators
- Enables variable charging system,       

such as night and weekend discount

Road-side Transmitter OBU
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Total Number of Shipped ETC OBUs

Total Number of All Shipped ETC OBUs
Total Number of Newly Shipped ETC OBUs

Total OBUs is 35.5million
about 45% penetration
(Dec-09)
Usage Ratio is more than 80%

Number of registered cars:  
79million(Oct-09)

Road-side Transmitter

Tow-way communication

IC Card

OBU
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On-board 
device

IC card

ETC The charge

Latest traffic information
was received. 

VICS

Safety Driving Support 

(��� : Dedicated Short Range Communication 

DSRC system provides wide range of 
application services such as 
- VICS
- ETC
- Cashless payments in parking areas 
and services stations

- Information in service areas
- Information for safety driving

Service  station

Cashless Payments

60 liters
$55 !!

deviceETC The charge
from XX Interchange 

is $10 !!

Information Provision

Vacant  Now! 

Congestion 
Ahead !!

10



Information access at service, 
parking, and rest areas

Traffic information in easily 
understandable audio forms

Information to 
support safe driving
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DSRC roadside unitDSRC

Unit linked to car 
navigation system

Speech-only unit

ITS on-board units

Wide-area traffic 
information Fee collection

Smartway : New cooperative vehicle-highway system, which the Ministry
of Land Infrastructure and Transport is promoting. 

Field Operation Test  
in 2007

�±�±�±�Ý

parking, and rest areas

�Ù�Ù�Ù�Ù�)�)�)�)

�)�)�)�) �Ù�Ù�Ù�Ù �Ù�Ù�Ù�Ù

�)�)�)�)

�d�d9ÿ9í
6¢0ž�•�±�Ž

�Ù�Ù�Ù�Ù

�Ù�Ù�Ù�Ù�)�)�)�)

�)�)�)�) �Ù�Ù�Ù�Ù �Ù�Ù�Ù�Ù

�)�)�)�)

�d�d9ÿ9í
6¢0ž�•�±�Ž

�Ù�Ù�Ù�Ù

understandable audio forms

�²-Ð�(4F�é�Å#n���Ö
�â�Ô�• �˜�˜ �ù�â�”�Å��
�Ø�d�½�Æ�Æ�Þ�á�¿�ù�Ô�•

support safe driving

The current travel 
time to XX is about  

YY minutes.

Parking information 
at  AA Service Area

information

The current travel time to XX is 
about YY minutes via the west side 
of the Inner Loop Line, or about ZZ 

minutes via the east side of the 
Inner Loop Line.

Beep. Congestion ahead. 
Take care to avoid a rear-

end collision.

Nationwide deployment starting in 2009 Demonstration 
starting in 2009

Fee collection

Future service Future service 
exampleexample

11



Items Requirements

Frequency band 5.8GHz band

System Active System

Occupied bandwidth 4.4MHz

Channel –Downlink 7

– Uplink 7

Modulation ASK,  QPSK 

Data rate 1Mpbs/ASK,  4Mbps/QPSK

(�����
0���0�)���
0�#�0���	�����������

5650
5725

5875

5770

5850

6485

Fixed Satellite

DSRC

ISM

Fixed Micro Wave

Amateur 
Service

�*�*�*�* �*�*�*�*
Communication TDMA/FDD

Maximum Power supplied 
to Antenna

Base Station Mobile Station

300mW 10mw

- International Standard
� ITU-R M.1453-2

- National Standard
� ARIB STD-T75 
� ARIB STD-T88 

58505770

Downlink Uplink

MHz

5775

#1

5780

#2

5785

#3

5790

#4

5795

#5

5800

#6

5805

#7

5815

#1’

5820

#2’

5825

#3’

5830

#4’

5835

#5’

5840

#6’

5845

#7’

D
S

R
C

MHz

ETC ETC

6

6570

6425

5925

5850

[MHz]
Fixed Micro Wave

�*�*�*�* Broadcast Auxiliary Service

�*�*�*�* �*�*�*�*
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Sensor Type Characteristics

Supersonic
Sensor

+ Small size and low cost
- Low noise tolerance 
- Short range only

Laser Sensor

+ High resolution
+ High functionality
- Week against poor weather 
conditions (especially fog). 

+ High resolution

24/26GHz Will enact in 2010

60GHz Enacted in 1995

76GHz
Most commonly used
Since 1997

79GHz
Consideration has been
started since Nov. 2009

Millimeter 
Radar

+ High resolution
+ High functionality
+ All weathers
+ Short and Long 

range (1~100m)

Image Sensor

+ High resolution
+ High functionality
- Complex Image processing  
technology required

- Weak against poor weather 
conditions (particularly fog  
and rain) ~ 100m

Car on side

Millimeter wave

Car in 
front

Millimeter Wave Car Radar

14
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UWB radar system in this band is widely appropriate as system s that measure very
precise distances and can be used for safe driving systems in vehicle to avoid rear-end
collision.

Rear-end 
collision 
avoidance

Parking lot

Parking  
support

scene

Usage of UWB short range radar  

Detection (vehicle, person, bicycle) 
by UWB short range  radar

15

Alarm indicates 
physical object 
on the side

by UWB short range  radar

� Very precise measurement can be realized by using the UWB.

� Low power 

The feature of UWB short range radar

Max resolution
3cm

Multiplex use of radio spectrum

UWB Radio Systems Committee delivered technical con ditions report in November 2009
after 3-year-long discussion and coordination.

Regurations on UWB radar system will be enacted in M arch 2010.
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General Requirements
Items Requirements

Frequency Band
22.00-24.25GHz New equipment must not  be implemented after 2017.

24.25-29.00GHz Mitigation technology must be implemented after 2022.

Antenna Power
Average -41.3dBm/MHz

Peak 0dBm/50MHz

Interference 
Avoidance

Emission restriction near
radio astronomical 

observatories

Permission signal from the navigation system is 
necessary when the radar emits radio waves.

Less than 25dB To protect observation service of earth exploration 

16

Less than 25dB
(elevation 30 degree) 

To protect observation service of earth exploration 
satellites

Purpose Car detection

Technical Requirements
Items Requirements

Occupied 
Bandwidth

Less than 4.75GHz In case of 24.25-29.0GHz

Unwanted 
Emission Limit

Frequency (MHz) Peak power (Average power)

Under 36,625 Less than -54dBm/MHz (Less than -61.3dBm/MHz)

More than 36,625 Less than -44dBm/MHz (Less than -51.3dBm/MHz)
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Usage of 79GHz band radar system

Feature of 79GHz band radar

The use of UWB radio system is seriously 
restricted because there is a possibility to 
interfere other radio systems such as radio 
astronomy.

79GHz band radar system is brought to attention.

� �'�H�W�H�F�W�L�R�Q���I�U�R�P���V�K�R�U�W���U�D�Q�J�H���W�R���O�R�Q�J���U�D�Q�J�H���F�D�Q���E�H���U�H�D�O�L�]�H�G��
� �+�L�J�K���U�H�V�R�O�X�W�L�R�Q���F�D�Q���E�H���U�H�D�O�L�]�H�G���E�\���X�V�H���Z�L�G�H�E�D�Q�G��

24/26GHz 60/76GHz
Although the radar system in this band can 
detect cars, it is difficult to detect small 
objects such as person or bicycle.

a few centimeters 

Alarm indicates 
physical object on 

the back

Detect cars 100m 
away

Usage of 79GHz band radar system

ITS Systems Committee in the Telecommunications Council has started discussion on  
79GHz radar systems since November 2009, and will compile a report in August 2010.

Frequency Allocation in Japan

���� ���� ���� ���� ���� ����

Radio location

RadioastronomyRadioastronomy

Radiolocation (radar, public 
service, private service)

Amateur and Amateur Satellite

Allocated for radar in 
Europe

17
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90:*:*:*:* 108MHz
9Ô9Ô9Ô9Ô1:*:*:*:* 3ch9Õ9Õ9Õ9Õ

170:*:*:*:* 222MHz
9Ô9Ô9Ô9Ô4:*:*:*:* 12ch9Õ9Õ9Õ9Õ

470:*:*:*:* 770MHz
9Ô9Ô9Ô9Ô13:*:*:*:* 62ch9Õ9Õ9Õ9Õ

Analog TV Analog TV Analog and Digital TV

Digital TV 9Ô9Ô9Ô9Ô13:*:*:*:* 52ch9Õ9Õ9Õ9Õ

After digitization

90 108 170 222 710 770

Current Spectrum Allocation 

Future Spectrum Allocation 

108170 205 222

710:*:*:*:* 770MHz

715 725 730 770

170:*:*:*:* 222MHz90:*:*:*:* 108MHz

90

Broadcasting 
(multi-media mobile 

broadcasting etc.)

Broadcasting 
(multi-media mobile 

broadcasting etc.)

Telecommunications
(cellular phones etc.) 
Telecommunications
(cellular phones etc.) 

ITSSelf-owned
communications

(to preserve security and safety) 

Self-owned
communications

(to preserve security and safety) 

Spectrum Allocation Plan (December, 2007 9Õ9Õ9Õ9Õ

New Spectrum Use

Guard band (-5Mhz)Guard band (-5Mhz)

10MHz10MHz

Available from July, 2012Available from July, 2012 19



- Short and Straight Propagation

- Line-of-sight Communication

- Long and Diffractable Propagation 

- Non Line-of- sight  Communication

Suitable for Vehicle-to-Vehicle 
communication at blind intersection

5.8GHz band (Microwave)700MHz band (UHF)

����	�,� 
����!�0�
!����0��	#�=??+8/�����.�@78/

Suitable for Vehicle-to-Road,  point-to-
point communication (DSRC)

20

“Smartway” has started nationwide  
deployment.

Vehicle-to-Road communication 
capability is necessary,
taking into account: 
- Deployment scenario
- User-side requirements
- Cost performance of OBUs

700 MHz ITS radio system supports both V-to-V and V- to-R communication
by one channel of 10MHz Bandwidth
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ITS Radio System Committee in the Telecommunication s Council has been considering 
technical requirements of ITS radio system, and wil l compile a report in June 2010. 

Transmission technique enabling V-to-V and V-to-R c ommunications by one channel 

�5�R�D�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�5�R�D�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�5�R�D�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�5�R�D�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�HVehicle-to-Road 
communication

Vehicle-to-Vehicle 
communication

� Based on 802.11p (MAC & PHY)
� OFDM and CSMA/CA
� Frame Information for V-to-R priority

in V-to-R area

Vehicle-to-Road communication area

710MHz 730MHz

Guard band Guard bandDigital TV Mobile ITS
Coexistence

�����/�*�\�����/�*�\�����/�*�\�����/�*�\

Coexistence

Coexistence criteria with adjacent radio systems

�0�R�E�L�O�H���%�6�0�R�E�L�O�H���%�6�0�R�E�L�O�H���%�6�0�R�E�L�O�H���%�6 �0�R�E�L�O�H���7�(�0�R�E�L�O�H���7�(�0�R�E�L�O�H���7�(�0�R�E�L�O�H���7�(
ITS�ä�ä�ä�ä OBU�å�å�å�å

ITS�ä�ä�ä�ä OBU�å�å�å�å

Interference

Interference between mobile communications and ITS

ITS
�ä�ä�ä�ä OBU�å�å�å�å

Digital TV 
broadcasting

Digital TV

�,�Q�W�H�U�I�H�U�H�Q�F�H�,�Q�W�H�U�I�H�U�H�Q�F�H�,�Q�W�H�U�I�H�U�H�Q�F�H�,�Q�W�H�U�I�H�U�H�Q�F�H

Car navigation with TV 

� Coexistence with
- mobile communication service (LTE) 
- digital television service

� Mitigation scheme such as
- minimum distance, 
- high performance filter,
- antenna site engineering

21
Interference between Digital TV and ITS
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� ITU-R

� plays a vital role in the global management of the radio-frequency spectrum

� establishes �vRecommendations�vintended to assure the necessary performance 
and quality in operating radiocommunication systems

� Working Party 5A (Land Mobile Service) WG5 (Technology) SWG-2 (ITS) is 
expected to play more important roles in the international standardization of ITS 
radio systems

23

� AWF (APT Wireless Forum)

� covers various aspects of emerging wireless systems to meet the upcoming 
digital convergence era for the Asia-Pacific region

� possibly output recommendations and technical reports, etc.

� has recently established ITS Task Group to promote information sharing in the 
region

� ITS Task Group is expected to be the focal point of the ITS radio systems in the 
region
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Ministry of Internal Affairs
and Communications
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http://www.soumu.go.jp/
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