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Contents

• Traffic Management : The measures applied by 
the road operator to guide traffic with the 
objective to improve road safety and road use 
efficiency.

• Traffic Management becomes increasingly 
dynamic and technology driven

• GSM/GPRS widely deployed in the end-user 
information domain (i.e. in-car domain)

• How can In-car Traffic Management benefit 
from developments in the end-user 
(consumer) GPRS domain?



Background of the analysis

• Analysis based on apps 5.000 ARS T&TT GPRS 
deployments in ITS, including:
– 4 in-car traffic management projects
– 10 Journey time assessment projects (750 units)
– 2.000 in-car travel information systems
– 2.000 telemetry and tracking & tracing

• Common ITS domains where GPRS is deployed
– Distribution of Traffic Information to nomadic devices
– Telemetry of road side equipment
– Alarm messages (accidents � eCall, vehicle theft)
– Remote maintenance (of vehicles, mobile devices and apps)
– Fleet management
– Floating Car Data



Latest use-case : ISI

• ISI - Intelligent Speed Information
• Informs 200+ local drivers if vehicle exceeds maximum 

allowed speed in the vicinity of schools at times schools 
are open. 

• In-car technology based on GPRS and GPS enabled PDA 
• Implemented by ARS T&TT for Provincie Noord Brabant 

(NL) 
• Service started on 11 June ’07 by Dutch Minister of DoT, 

indicating this type of innovative service to be high priority.



General assessment

• Qualitative conclusions ARS T&TT from 5 years of experience 
with ITS implementations on GPRS :
– Reliable, if the service is not time critical
– Sufficient bandwidth for most ITS services
– Multiple services use same in-car equipment : is cost efficient
– Low set-up costs
– Low variable costs per user
– Relatively simple central server infrastructure required

• Does that imply that GPRS is suitable for in-car traffic 
management as well?



In-car Traffic Management

• Critical Safety traffic management:
– Time critical alerts and compulsory guidance
– immediate response of user required
– (Synchronous) broadcast and 100% receipt required to improve 

road safety
• Non-critical safety and efficiency related traffic 

management:
– Alerts and non-compulsory guidance improve decision making 

process road users.
– Non-synchronous alerts and <100% receipt still improve road 

safety and road use
• Two traffic management situations:

– Road side TM information available (static and dynamic)
– No road side TM information available

• Not yet deployed – Still worthwhile to deploy?
• De-investment of costly dynamic road side infrastructure?



Traffic Management Services

Incident warning > 2 km
Weather conditions (not critical)

Traffic congestion warning

Road charging
Estimated journey time

Incident warning > 2 km
Weather conditions (not critical)

Lane keeping/banning (not critical)

Variable Speed Limit Information
Auxiliary Lane Accessibility

Traffic congestion warning

ISA

Road charging
Estimated journey time

Non-
critical

Incident warning < 2 km
Weather conditions, safety critical

Lane keeping/banning

Variable Speed Limit Information
Auxiliary Lane Accessibility

ISA

Incident warning < 2 km
Weather conditions, safety critical

Lane keeping/banning, safety critical

Critical

NO road side info availableRoad side info available



Relevant GPRS requirements

• Critical Safety in-car traffic management
– Latency : less than 100 ms
– Minimum # guaranteed simultaneous connections at a 4 lane 

highway of 1 km at least 200

• Non-critical safety and Efficiency in-car traffic management
– Latency : Less than 60 secs
– Minimum # connections at a 4 lane highway : not critical

• General vehicle requirements for GPRS use
– Compliant to automotive environmental conditions
– Ease of installation of modem and antenna
– Effective data transmission at vehicle speeds up to 200 km/hr



GPRS characteristics (1)

• Packet switched communication over GSM network
• Data transfer speed depends on number of available slots 
• Priority speech over GPRS � no bandwidth guarantee
• Usually asymmetric transfers:

– uploads slower than downloads
– typical upload speed 8 – 24 kbps
– typical download speed 24 – 48 kbps

• Set up of a connection 1-3 s, 
• Latency typically 300-700 ms, but up to a few seconds
• Starting an FTP session via GPRS may take 10 – 20 s
• Effective user data throughput using FTP: 1 – 2 kBps
• Keep-alive messages necessary to prevent loss of connection
• MTBF : interrupts < 1 minute every few days
• MTTR : interrupts > 10 minutes twice per year



GPRS characteristics (2)

• In EU almost full geographic coverage
• Quality (availability) is geography dependent (mostly 

related to user density) 
• TCP/IP, dynamically assigned IP addresses
• Fixed IP addresses possible through APN
• Licensed frequency bands, so no interference by other 

transmitters
• Limited number of simultaneous users (cell bound)
• GPRS capacity is dynamically controlled by telcom

outside control service provider
• Non-deterministic transmission characteristics
• Low costs to road operators:

– low end €1 per Mb, €3 per month per unit
– flat fee €10 per month per unit
– Users pay for in-car infrastructure and variable costs



State of the art and beyond

• Time frame for in-car traffic management introduction: 
Now (non critical services) to 10 years (critical services)

• GPRS will be succeeded by EDGE, HSDPA and UMTS 
(etc) in the next 2-10 years 

• New generations of GPRS will be compliant at data 
communication levels, but with better performance

• This will have a positive impact on the media availability, 
but this is also likely to follow the growth of data usage 
(little gained)

• GPRS services may be based on proprietary GSM-R 
infrastructure to improve characteristics, but is costly

• GSM Cell broadcasts for critical services feasible



Conclusions

• Critical (single point of failure) Road Safety services are 
out of reach for GPRS

• Effective use of GPRS for all non-critical services is 
possible NOW (infra TM info available + not available). 

• Hosting of critical safety services by successors of GPRS 
is unlikely, but performance of non-critical services will 
improve

• Immediate safety and efficiency gains and low costs within 
reach for TM

• No reason to wait with GPRS TM implementations.

• Traffic management services integrated with traffic 
information services, based on GPRS to be demonstrated 
in various COOPERS test-sites in 2008.


