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Today’s Program

1) What’s Important to Freight Carriers?

2) DSRC – What?  How?  When?  Is it real?

3) Freight Applications – Today & Tomorrow

4) Timeline – A big GUESS
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Part 1

What’s Important
To

Freight Carriers?
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Freight Carriers value:

Safety and security

Accurate information & 
data
Good communications

Efficiency
Flexibility

And, of course, good 
overall economics
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In support of these (and other) goals…..

U.S. Department of Transportation initiated a 
mainstream program to:
� Improve safety and security on roadways
� Provide better enroute information

The program is VII (Vehicle-Infrastructure 
Integration) and the primary enabling technologies 
are DSRC and GPS.
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Part 2

DSRC –
What, How, When,

Is it Real?
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DSRC – A Key Player

One of the four main types of communication links i n the ITS National Architecture . 

����

5.9 GHz DSRC – What Is It ?

The Next Generation of D edicated S hort-R ange 
Communications

•Transmission Range increases 2 orders of magnitude

From ~10 meters today to ~1000 meters

•Transmission Rate increases 2 orders of magnitude

From ~0.25 Mbps today to ~25 Mbps

•Tailored to the hi-speed mobile environment

•Near-instant access
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In a Nutshell…..

All the applications won’t fit in the contiguous 12  MHz allocated for DSRC in the 902 to 928 MHz band.  

We need a bigger pipe to support all the things pla nned for next-
generation DSRC

12 MHz in 902 to 928 MHz

75 MHz in 5.850 to 5.925 GHz

Channels Spectrum 
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We Also Needed….

•Dedicated (Protected) radio spectrum so we do not 
have to push emergency messages to/from vehicles 
within heavily-used, public airspace

•A system that works well in the high-speed vehicle 
environment

•A system that provides near-instantaneous service

•A system that permits anonymous operations

•A system that protects private data at a high level

DSRC was developed to do all these things

“5.9 GHz will emerge as a standard 
media for high speed wireless 
connectivity to substantially all 
vehicles within 10 years”

DaimlerChrysler
-late 2004

Note:  This statement includes trucking.  
DaimlerChrysler owns Freightliner
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Canada

FCC

DOTDOT
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DSRC Program Timeline
2002 2003 2004 2005 2006 2007 2008 2009 2010

STANDARDS V1 DEVELOPMENT

FULL STACK PROTOTYPE
DEV.& TEST

LAYER 1, 2 
PROTOTYPE STANDARDS MAINTENANCE

OUTREACH TO STATE DOTs

FCC RULE REFINEMENTFCC RULE DEV.

INITIAL APPL. 
TRIALSFOT

INITIAL PRODUCT
DEVELOPMENT

MATURE APPL. 

DEPLOYMENT

PRODUCTION

AUTO/COMMERCIAL/GOVT 
APPLICATION DEVELOPMENT

AUTO INDUSTRY EVALUATION AND INPUT

PUBLIC AWARENESS

PROTOTYPE
UPGRADE

STANDARDS
V2

DEVELOPMENT

PRODUCT
CERTI-

FICATION

INITIAL
CERTIFICATION

IEEE SA
REVIEW

IEEE SA
REVIEW

PRELIMINARY APPLICATION DEVELOPMENT

.

CERTIFICATION
PROCEDURE DEVELOPMENT

AUTOMOTIVE PRODUCT
DEVELOPMENT

MODERATE
QTY

BUILD

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Today
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Prototypes are Real….

•First Generation RSUs and OBUs are available

•Testing now underway
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RSE

OBE

DSRC
Comm Zone

WAN-Connected Hosts (Public, Private)
• Traffic Operations Centers, Auto Mfrs, 

Payment Clearing Houses, …

VII
Network

Management Systems
(Network Monitoring,

HW/SW Maintenance Mgt.)

Security Certificate
Authority

Infrastructure
•Mounting
•Power
•Ground

Local Safety Systems
•Traffic Controller, Signs, …

OBE

RSE

…

OBE V-V

RSE

VII:  Vehicle-Infrastructure Integration 

OBE

RSE

= DSRC Onboard Unit

= DSRC Roadside Unit
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VII Development – 3 Parts

Vehicle piece – VII Consortium (VIIC)
� Contract Program Manager
� Contract Technical Leader
� Teams populated by private sector (cost share)

Roadside piece – Booz, Allen, Hamilton (BAH)
� Subcontracted major parts

Network piece – BAH
� Subcontracted major parts

All are funded by U.S. DOT (lots of $$$)
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What Does Rest of World Think ?

Watching U.S. activities with GREAT interest
Categorically believe U.S. is on right path
� Some are envious of advanced U.S. position with 

respect to DSRC and VII initiatives

Plan to implement same technologies in their own 
timeframes
� Therefore proponents of open standards
� Some regions petitioning for spectral allocations
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DSRC is baked into CALM

CALM:  Continuous Air Interface over Long and Medium 
Ranges

What it means:  A high-level vehicular communications 
system using numerous media

� Microwave:  DSRC

� Infrared
� Cellular:  2G, 3G and anything else available
� Any other locally-available media

System automatically switches from media to media, 
maintaining ‘continuous’ communications and using the 
least expensive available media
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Part 3

Freight Applications:
Today and Tomorrow
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5.9 GHz DSRC Application Types

Upwards of 140 applications defined to date

Vehicle Safety:  60 - 70 applications
Public Safety:  10 - 15 applications
� Includes Tolling & Traffic Management

Other – approximately 60 applications
� Numerous vehicle-centric payment systems
� e-commerce
� Fleet / CVO management
� Everything else
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Safety Appls – As Applicable to Fleet/Freight

Overheight/overwidth warning
Weather advisories (fog, rain, etc)
Road condition advisories (ice, potholes, etc)

Highway/rail intersection warnings
Work zone warnings (workers actually present)
Accident/road impediment ahead (many kinds)

Curve speed warning
Driver’s daily log
Vehicle safety inspection
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Safety Appls – As Applicable to Fleet/Freight (2)

Intersection collision avoidance
Emergency electronic brake lights
SOS services

Visibility enhancer
V-to-V situational awareness
Approaching emergency vehicle

Rollover warnings (using turn characteristics)
� Radius, bank angle, speed, etc
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Management Appls – As Applicable to Fleet/Freight

Fuel payments
Access control
Route guidance
Traffic advisories
Enroute messaging
International border clearance
Road tolling (using one device instead of many)
Maintenance management
� Engines, drivetrains, reefers, other systems
� Repair service records
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Management Appls – Applicable to Fleet/Freight (2)

Vehicle & Cargo tracking
Dispatch/arrival
Auto manifest

Diagnostic data transfer
Weigh station bypass (mainline screening)
Many other payment types

Adaptive drivetrain management
Regular reports of electronic seal integrity
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‘Other’ Appls – As Applicable to Fleet/Freight

Mobile internet
V-to-V data transfer
Map downloads/updates

Rest area information
Tractor-trailer matching
Tractor-trailer data transfer

Intermodal movements
Intermodal terminal scheduling
Onboard weigh station
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VII – Day One Applications

Traffic Signal Violation Warning
Stop Sign Violation Warning
In-vehicle Signage (road advisory)
In-vehicle Signage (local notification)
Roadway Conditions (weather and potholes)
Traffic Management & Control
Alternate Route Guidance
Traffic Information
Electronic Payments (tolls, gasoline, parking)
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Many Services are Simple Data Deliveries

Roadway advisories
� Road conditions
� Weather conditions
� Route guidance
� Services availability

While stopped
� Traveler information
� Internet connectivity
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Fuel Plaza example

Approaching the plaza
� What’s available
� Prices
� Payments accepted
� Distance to next plaza

At the pump
� Fuel selection
� Traveler Information
� Entertainment files
� Fuel and data costs settled to tollroad account
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Fuel Plaza / Store 

Info zone

Payment or 
service zone
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“Icy Bridge Ahead” Warning

Median

up to 1000 ft range

Beacon

Road Sensor Station

BRIDGE

ICE

ICE ON

BRIDGE

AHEAD
In-vehicle Display
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5.9 GHz DSRC IN AN INTERSECTION APPL.

Traffic Signal

Traffic Signal
Vertical and 
Horizontal 
Support

TRANSIT SIGNAL PRIORITY, PREEMPTION, and COLLISION AVOIDANCE

Note: One beacon (RSE) transmits 
and receives in all directions. The 
RSE computes the vehicle’s position 
and direction of  travel.

RSE
Horizontal 
Support

OBE

RSE

Traffic Signal

Traffic Signal

OBE

Emergency Vehicle 
Signal Preemption 

Collision Avoidance 

Transit Signal 
Priority

Not to Scale
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VEHICLE DATA TRANSFER (YARD) 

RSU on
Vertical 
Support

Not to Scale

VEHICLE
PARKING
FACILITY
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5.9 GHz DSRC IN A YARD APPLICATION
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Warning RSE, located downstream from gantry and 
networked to gantry RSE, broadcasts pullover / exit 
warning to over-height vehicle 

Vehicle OBE sends ID to 
measurement gantry RSE and 
receives link for Warning RSE

Over-height vehicle can stop on shoulder or exit before 
bridge structure

Small Zone RSE on height 
measuring gantry receives ID from 
OBE on vehicle and sends link 
information for Warning RSE

Laser height 
sensor on 
gantry

5.9 GHz DSRC IN A FLEET/FREIGHT APPLICATION

LOW BRIDGE WARNING

Truck Turnover Application

STEP 1:
Beacon at warning 
sign sends curve 
information (radius, 
bank angle, etc.)

STEP 2:

Equipment on truck uses 
roadside information plus 
known truck information to 
compute turnover potential
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Asset Tracking / Auto Manifest
(Total Asset Visibility)
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A tag on each carton

A tag on each pallet
A tag on the truck
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DSRC-Based Wireless Braking ??

Note DSRC link below
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Part 4

Timeline –
A Big GUESS
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Complicated Development Plan

Development of VII and DSRC are solidly linked
� VII is totally dependent on DSRC
� DSRC’s reason-for-living is VII

‘Hard Questions’ to answer:  protecting privacy, 
allowing anonymity, managing legal liabilities, data 
ownership, deployment approach, paying for it all
Lots of testing before a commitment to deploy
� Proof of Concept:  medium scale – does it work?
� Field Operational Test:  large scale – try to break it
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Complicated (and Fragile) Schedule

Educated

Plan Guess*
Start POC Testing 1Q06 2Q 2007
Start FOT Trials 1Q07 3Q 2008

Hard questions answered 3Q08 3Q 2010
Deployment decision 3Q08 4Q 2010
Initial infrastructure 2010 2012

Initial vehicles 2011 2013

*Schnacke (2006)
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Scenario – Infrastructure

Assumption:  Positive3Q 2008 deployment decision
(or Positive4Q 2010 decision)

First safety priority:  Intersections (~200,000 sites) + 
Other (~50,000 sites)
� Some of the 50,000 on tollways?

Current plan:  Equip ~250,000 locations with DSRC 
beacons over 6 years

Realistic start:  2010 (or 2012)

42

0 
   

10
   

 2
0 

   
30

   
 4

0 
   

50
   

60
   

 7
0 

   
80

   
  9

0 
  1

00

%
 V

eh
ic

le
 P

op
ul

at
io

n

2005                     2010                     2015          2020                     2025

VII-equipped Vehicle Population Projection

�
� �

��
� �

� �
	



�

�




� �
��

� �
�

� �
� �

� �
� �

� � � �
�� �

� � �
� �

� � �
� � � � � �

Antique and Collector 
vehicles not converted

Assumes: 

200m vehicles on road

15 m built each year

Source:  VIIC:  
Ford, GM, Honda, 
Toyota, Nissan, 
DCX, VW, BMW

‘VII-equipped’ = 
DSRC + GPS
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Antique and Collector 
vehicles not converted

Assumes: 

200m vehicles on road

15 m built each year

‘VII-equipped’ = 
DSRC + GPS
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Summary

DSRC is real and progressing rapidly
VII is an extremely important US DOT initiative
VII development is heavily funded, but is very 
complex and likely to suffer some delay
VII deployment (both infrastructure and vehicles) 
is not a certainty – schedule driven by $$$
Freight applications enabled by DSRC and VII will 
be very valuable for the industry
Freight users may be some of first DSRC adopters
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Please Contact:

Dick Schnacke
Telephone: +1-903-778-9582
dick.schnacke@transcore.com

Thank You!


