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Notes on this draft

This document is distributed to the IEEE P1609 Working Group as a proposed outline to start work on the IEEE P1609.0 WAVE – Architecture standard.  This draft is meant to leverage the following existing documents.

· Description material from 1609.1, 1609.2, 1609.3, 1609.4 

· Previously-distributed 1609.0 and tutorial materials, white papers, and system requirements drafts
· IEEE 802 Overview and Architecture document, as an example architecture standard

After review, comment, and incorporation of group input, this outline may be used as the basis of the objective 1609.0 document.  For any questions on this draft, please contact:

John Moring

jmoring@technocom-wireless.com
+1 (760) 633-1790

-------------------------------------------------------------------------------------------------------------

1. Overview

A WAVE system is a radio communications system intended to provide seamless, interoperable services to transportation.  These services include those recognized by the US National Intelligent Transportation Systems (ITS) Architecture and many others contemplated by the automotive and transportation infrastructure industries. These services include vehicle-to-roadside as well as vehicle-to-vehicle communications. This Architecture document provides an overview of the system, its components, and its operation. This document ties together the requirements found in the other specifications documenting the WAVE system, which include IEEE P1609.1, IEEE 1609.2, IEEE P1609.4, and IEEE 802.11p.

1.1 Scope

This standard describes the Wireless Access in Vehicular Environments (WAVE/DSRC) architecture and services necessary for multi-channel DSRC/WAVE devices to communicate in a mobile vehicular environment.
1.2 Purpose

The purpose of this standard is to provide connectivity in support of in-vehicle applications offering safety and convenience to their users, while at the same time offering a level of confidentiality and data security to those users.   Standard network layer functions, such as addressing and routing, are supported, as are multiple upper layer protocols to provide different types of service to the users.
1.3 Document organization

This subclause describes the contents of the remaining clauses of the document.
1.4 Document conventions

This subclause, if needed, will describe any conventions used, e.g., in representing number or naming parameters.
2. References

The following standards contain provisions, which, through references in this text, constitute provisions of this standard. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards listed below. Certain references below are draft standards, or currently under ballot. 
This clause will include references used in all of the other standards, and any others of interest.
3. Definitions, abbreviation, and acronyms

3.1 Definitions

This clause will include definitions used in all of the other standards, and any others of interest.

3.2 Abbreviations and acronyms

This clause will include acronyms used in all of the other standards, and any others of interest.

4. System components and connectivity


[image: image1.emf]OBU

W

A

V

E

 

S

t

a

c

k

W

i

r

e

l

i

n

e

 

S

t

a

c

k

In Vehicle 

Network

OBU

W

A

V

E

 

S

t

a

c

k

W

i

r

e

l

i

n

e

 

S

t

a

c

k

In Vehicle 

Network

RSU

Internet/ Intranet Airlink

W

A

V

E

 

S

t

a

c

k

W

i

r

e

l

i

n

e

 

S

t

a

c

k

OBU

W

A

V

E

 

S

t

a

c

k

W

i

r

e

l

i

n

e

 

S

t

a

c

k

OBU to Vehicle 

Host Interface

Host

W

i

r

e

l

i

n

e

 

S

t

a

c

k

Host

W

i

r

e

l

i

n

e

 

S

t

a

c

k

Host

W

i

r

e

l

i

n

e

 

S

t

a

c

k

Host

W

i

r

e

l

i

n

e

 

S

t

a

c

k

Host

W

i

r

e

l

i

n

e

 

S

t

a

c

k

Host

W

i

r

e

l

i

n

e

 

S

t

a

c

k


Figure 1 ―WAVE devices in an objective system

This section describes the various components of a WAVE system, including the following.
Physical elements: RSU, OBU

Internal physical interface: airlink

Functional components: PHY, MAC, Networking (WSM/IP/UDP/TCP), Management Plane
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Figure 2 ―The WAVE protocol stack
External physical interfaces: OVHI, WAN

External functional interfaces: management entity, application
5. Overview of the standards

5.1 Overview of Intelligent Transportation Systems

This section provides a brief context for WAVE.
5.2 WAVE standards

This section identifies the standards in the WAVE family:

802.11, 802.11p, 1609.1, 1609.2, 1609.3, 1609.4
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Figure 3―WAVE standards 
5.3 Relation to other standards

This section provides context for related standards activities, e.g., ISO ITS work, and perhaps the IPv6 family.   
6. Concept of operation

This section provides an overview of how WAVE works, and some insight on how to successfully set up and use the system.  

6.1 System features

This section provides an overview of important system features, with references to the pertinent specifications.  Major features may include the following: communications (including vehicle-vehicle, vehicle-roadside, short message, UDP and TCP), security, network management.

6.2 Responsible entities

Identification of entities responsible for regulating spectrum, managing standards, building/certifying/deploying/configuring/servicing equipment, managing certificates, configuring applications, etc.  Not intended to identify vendors, but it should identify recognized bodies, and describe the roles considered necessary for system success.

6.3 System planning and deployment

Information related to system deployment, such as how networking nodes might be configured, and when to use WSM vs. UDP vs. TCP.

6.4 Operations

Information related to system operations, such as how to authorize applications and assign their priorities.
7. Usage examples

This section provides explicit examples of several representative usage scenarios, e.g., tolling, collision warning, Internet access.
8. System level requirements

This section states any system-level requirements that do not logically fit in the other specifications, e.g., those identified as architectural requirements in the 1609.3/1609.4 PICS.  Additional performance requirements might be defined, e.g., to address system capacity or latencies.

9. Ongoing work

This section introduces the current trial-use standard status, the intent to migrate to full-use standards, and the version 2 work in progress.
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