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WAVE Network Provider Model

AE=Application Entity
part of an application process that is relevant to 
the operation of the OSI protocol suite
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Applications & WAVE
• OSI protocol model only includes the portion of applications relevant to the 

operation of the protocol suite
– An application is much more than this
– The portion of the application relevant to the OSI model is the Application Entity

• 802.11p+1609.3+1609.4 do not cover the OSI upper layers
– Each application can use independent upper layers
– i.e. independent Application Entity per OSI protocol model
– PSID identifies Application Entity and provider application functionality available 

via WAVE

• WAVE supports multiple applications on platform 
– co-sharing platform services

• Vehicle platform using WAVE with multiple applications requires moderate 
computational complexity

– e.g. microprocessor/single board computer
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IEEE 1609.1

• IEEE Std 1609.1™ – 2006 Trial-Use Standard for 
Wireless Access in Vehicular Environments (WAVE) —
Resource Manager

• PAR Scope :
– “…describe the services and interfaces, including security and 

privacy protection mechanisms, associated with the DSRC 
Resource Manager operating at 5.9GHz band authorized by the 
Federal Communications Commission (FCC) and to satisfy the 
Intelligent Transportation System (ITS) wireless communications 
requirements.”

• Based on IEEE 1455 but for 5.9 GHz using WAVE
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IEEE 1455
“Within the overall context of DSRC 

operations this standard governs 
the communications protocols 
above the open systems 
interconnection (OSI) data link 
layer for the DSRC wireless 
interface” – IEEE1455-1999.

Addresses operation with 
transponders, consistent with 
current 900 MHz ITS DSRC 
systems

Supports subset of application 
services defined by CEN (Comité
Européen de Normalisation) Source : IEEE Std 1455 -1999
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IEEE 1455

• Based on use of a 
Resource Manager (RM)
– component on roadside
– supports multiple ITS 

applications

• Simple limited 
messaging between RM 
and Transponder

• Common interoperable 
standardized messaging

Source : IEEE Std 1455 -1999
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IEEE 1455 Capability

• Messaging provides applications direct access 
to transponder resources :
– Memory partitioning, read, write..
– User interface LEDs, Buzzer, Enunciator

• Transponder does not require significant 
computational resources
– Can be implemented with simple state machine
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IEEE 1609.1
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IEEE 1609.1

• Defines upper layers for WAVE for transponder type 
operation
– Single PSID for Resource Manager

• Transponders only (typically) support the single PSID for 
1609.1
– Uses IPv6/UDP on service channel

• Multiple network/roadside Resource Manager 
Applications (RMAs) can share the Resource Manager

• Common interoperable standardized message set 
provides RMAs access to transponder resources
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On-board Resources

• On-board resources are accessed as memory
– Memory can be subdivided into partitions

• maximum 64 kbytes
• Partitions are registered to manufacturers

– Partitions can be further subdivided into pages 
• Pages are registered to applications, services or agencies

• Memory can be :
– General storage (read only or read/write)
– Memory mapped (e.g. user interface)
– Transfer pages (used to interact with devices attached to 

transponder)
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Command Set

• Commands available
– {Reserve, Release } Partition
– {Reserve, Release, Read, Write } Memory Page
– Insert Message (into page) 
– Set User Interface
– Sleep Transaction

• Multiple commands can be combined into a sequence
– Transmitted as a single message

• Auto-command sequence can be set up by RMA to 
execute immediately from RM when a transponder joins 
service
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1609.1 Service Sequence
1. RMAs register to RM identifying resources (partitions & pages) 

of interest and auto command sequences.
RM creates PSC containing list of resources of interest.
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7. RCP sends Response-to-PST to RM identifying resource 
matches,  RM notifies RMA of RCP joining

8. RM sends auto-command sequence to RCP to immediately 
execute

9. RCP sends response to auto-command sequence to RM, and 
RM notifies RMA

2. RM registers to WME
3. WSA is broadcast periodically with RM PSID and PSC
4. RCP registers to WME with RM PSID
5. When in coverage, WME notifies RCP that service is available
6. If RCP finds there is a resource match in PSC, RCP requests 

WME to join service

10. RMA can issue further commands to RCP via RM and RCP will 
provide responses via RM

Sleep Transaction command causes RCP to end session


