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Introduction

WAVE is a mode of operation for use by IEEE 802.11 devices in environments where the physical layer properties are rapidly changing and where very short-duration communications exchanges are required.  The purpose of this standard is to provide the minimum set of specifications required to ensure interoperability between wireless devices attempting to communicate in potentially rapidly changing communication environments and in situations where transactions must be completed in time frames much shorter than the minimum possible with infrastructure or ad-hoc 802.11 networks.  In particular, time frames that are shorter than the amount of time required to perform standard authentication and association to join a BSS are accommodated in this amendment.
This specification accomplishes the following:

· Describes the functions and services required by WAVE-conformant stations to operate in a rapidly varying environment and exchange messages either without having to join a BSS or within a WAVE BSS. 

· Defines the WAVE signaling technique and interface functions that are controlled by the IEEE 802.11 MAC

This amendment to IEEE 802.11 is based on extensive testing and analyses of wireless communications in a mobile environment.  The results of these efforts were documented in ASTM E 2213-03, “Standard Specification for Telecommunications and Information Exchange Between Roadside and Vehicle Systems — 5.9 GHz Band Wireless Access in Vehicular Environments (WAVE) / Dedicated Short Range Communications (DSRC) Medium Access Control (MAC) and Physical Layer (PHY) Specifications”.  This document is available from: ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 19428.  This amendment to IEEE 802.11  is based on the ASTM E 2213-03 document.
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Change the definitions as follows:

3. Definitions

Insert the following new definitions at the appropriate locations in clause 3, renumbering as necessary:
Note:  802.11ma,D9.0 ends with 3-172, 11kD6.0 adds 17, and 11rD3.0  adds 16.
3.173A   Wireless Access in Vehicular Environments (WAVE): The mode of operation of a station that complies with the MAC and PHY requirements specified in this amendment.  

3.174A  WAVE basic service set (WBSS):  A set of cooperating stations operating in WAVE mode consisting of a single WBSS announcer and 0 or more WSS users. 
3.175A  WAVE service information (WSI): A WSI contains information regarding WAVE services being offered. It is a field in a WAVE Announcement action frame. 
Change the abbreviations as follows:

4. Abbreviations and acronyms

Insert the following new abbreviations and acronyms at the appropriate locations in clause 4:

WAVE

wireless access in vehicular environments

WBSS

WAVE basic service set

WSI

WAVE service information
Change section 5 as follows:

5. General Description 
5.2 Components of the IEEE 802.11 architecture
5.2.2 STA membership in a BSS is dynamic

Insert a new subclause (5.2.2A) after Clause 5.2.2 renumbering as necessary:

5.2.2A WAVE mode and WAVE BSSs

WAVE mode supports data exchange between STAs without having to first establish a BSS.  STAs in WAVE mode shall be able to transmit data to arbitrary valid MAC addresses, including broadcast addresses, without the presence of a BSS.  These data exchanges cannot be transmitted directly to a MAC address on a DS (the To DS and From DS bits are both 0 as defined in Table 7).

WAVE also supports data exchange between STAs, and between STAs and a DS, when a WAVE mode BSS is present. The WAVE Mode BSS (WBSS) provides for rapid establishment of a LAN, a capability required in rapidly changing communication environments.  Such environments typically involve mobile stations that move much faster than mobile or portable stations participating in an 802.11 infrastructure or ad-hoc BSS.  A WAVE mode STA that announces the presence of WBSSs is termed a WBSS provider.  A WAVE mode STA that elects to join a WBSS announced by aWBSS provider is termed a WBSS user.

STAs in WAVE mode become members of a WBSS in one of two ways, either as a WBSS provider or as a WBSS user.  A STA announces a WBSS as described in 11.14.1 and thereby is a member of the WBSS.   STAs join a WBSS and optionally synchronize with that WBSS as described in 11.1.3.4 and 11.14.2 respectively.  Unlike infrastructure and ad-hoc 802.11 BSS types, WBSSs do not require MAC sublayer authentication and association (as described in 11.3) prior to being allowed to transmit data to a DS.  Only the first step in infrastructure or ad-hoc BSS membership, joining the BSS (i.e., unauthenticated, unassociated state), is required; the authenticated and associated states do not apply to WAVE mode.  The impact of this WAVE-specific architecture is that operation in WAVE mode does not require the DSS of an AP within the WBSS provider STA in order to access a DS connected to that STA.
WBSSs may operate in frequency bands dedicated for their use.  These bands may require licensing depending on the regulatory domain.

5.2.3 Distribution system (DS) concepts

5.2.3.2 RSNA
Insert the following new subclause (5.2.3.3) after subclause 5.2.3.2:
5.2.3.3 DS concepts in a WBSS

WAVE mode BSSs may utilize a DS without requiring authentication or association.  In WAVE mode, authentication and association services may be implemented in a station management entity or in protocol layers above the MAC.

5.4 Overview of the services

5.4.1  Distribution of messages within a DS
5.4.1.1 Distribution

Insert after the last sentence of the first paragraph:

WBSSs do not use the DSS provided by the 802.11 MAC (see 5.2.3.3).
Change section 7.1.3.3.3 as follows:








7.1.3.3.3 BSSID field

Insert after the second paragraph of 7.1.3.3.3
The value of the BSSID field in a WBSS shall be the MAC address of the WBSS provider. The value of this field may be a locally administered IEEE MAC address as defined in 5.2 of IEEE Std 802-1990. 
Change the last sentence of the last paragraph of 7.1.3.3.3 to:
A wildcard BSSID shall not be used in the BSSID field except for management frames of subtype probe request and data frames transmitted in WAVE mode while not a member of a BSS.






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	









	
	
	

	
	
	

	
	
	














	
	
	
	

	
	
	
	





	
	

	
	

	
	









	
	

	
	

	
	




	
	
	
	

	
	
	
	





	
	

	
	

	
	

	
	

	
	

	
	

	
	


Change section 9 subsections as follows:


9.1.4 Combined use of DCF, PCF, and HCF

Insert the following sentence at the end of the first paragraph of 9.1.4:

Because beacons are not transmitted in WAVE mode (see 11.14), the PCF is not supported in a WBSS.  

Insert the following new subclause (9.15) after subclause 9.14 adjusting the table numbers as necessary:
Editorial Note:  802.11ma,D9.0 ends with 9.13 and .11r,D3.0 adds 9.14.

9.15 WAVE mode operations
A STA announces the presence of a WBSS by issuing a MLME-WAVEANNOUNCEMENT.request containing the parameters necessary to announce the presence of the WBSS.  Broadcast, multicast and unicast destination addresses are allowed.  The initial and continued presence of a WBSS shall be announced by transmission of a WAVE Announcement action frame. STAs shall not join a WBSS unless a WAVE Announcement action frame has been received (see 11.14).

Prioritized access in WAVE mode operations uses the EDCA mechanism. The default EDCA parameter set used in the WAVE Announcement is defined in Table p4. The default EDCA parameter set shall be used for all STAs when transmitting data frames in the absence of a WSS.  For data exchanges within a WSS, the EDCA parameter set received in the WAVE Announcement action frame shall be used. 

Table p4― EDCA parameter set in the absence of a WBSS

	ACI
	CWmin
	CWmax
	AIFSN
	TXOP Limit OFDM PHY (WAVE mode)

	0
	aCWmin
	aCWmax
	9
	0

	1
	(aCWmin+1)/2 - 1
	aCWmin
	6
	0

	2
	(aCWmin+1)/4 - 1
	(aCWmin+1)​/2 - 1
	3
	0

	3
	(aCWmin+1)/4 - 1
	(aCWmin+1)​/2 - 1
	2
	0

































	
	
	
	

	
	
	

	

	
	
	
	
















	
	
	
	

	
	
	
	














	
	
	
	

	
	
	

	














	
	
	
	

	
	
	
	


Change section 10 subsections as follows:

10.3.25B.3.3 When generated

This primitive shall be generated by the MLME and sent to the SME whenever the TSF timer is changed other than normal increments and changes in response to MLME-SETTSFTIMER.request, MLME-INCTSFTIMER.request or MLME-RESET.request commands. 













	
	
	
	

	
	
	
	














	
	
	
	

	
	
	

	









10.3.36 WAVE Annoucement

This mechanism supports the WAVE announcement function to announce the presence of a WBSS.

10.3.36.1 MLME-WAVEANNOUNCEMENT.request

10.3.36.1.1 Function

This primitive is generated by the SME to request the MLME to announce the presence of  a WBSS.

10.3.36.1.2 Semantics of the service primitive

This primitive provides the following parameters:

MLME-WAVEANNOUNCEMENT.request
(
SSID,

Capability Information,

BSSBasicRateSet,

OperationalRateSet,

EDCA parameter set,

WSI,

Receiver MAC address

)
SSID, Capability Information, BSSBasicRateSet, and EDCA parameter set are defined in 10.3.2.2.2. The other parameters are defined in the table below.

	Name
	Type
	Valid Range
	Description

	OperationalRateSet
	Set of Integers
	1 – 127 inclusive (for each integer in the set)
	The set of data rates that the STA desires to use for communication within the BSS. The STA must be able to receive at each of the data rates listed in the set. This set is a superset of the BSS basic rate set advertised by the BSS.

	WSI
	As defined in 7.4.8.1
	As defined in 7.4.8.1
	WAVE Service Information  

	Receiver  MAC address
	MAC address
	Any valid address
	Specifies the desired destination MAC address (either unicast, multicast or broadcast)


10.3.36.1.3 When generated

This primitive is generated by the SME to announce the presence of  a WAVE BSS.
10.3.36.1.4 Effect of receipt

Upon the receipt of this primitive, the MLME announces the presence of a WBSS by transmitting a WAVE Announcement action frame. 

10.3.36.2 MLME-WAVEANNOUNCEMENT. confirm

10.3.36.2.1 Function

This primitive is generated by the MLME and sent to the SME to report the result of a MLME-WAVEANNOUNCEMENT.request
10.3.36.2.2 Semantics of the service primitive

This primitive provides the following parameters:

MLME-WAVEANNOUNCEMENT.confirm (

ResultCode

)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS
	Reports the result of a MLME-WAVEANNOUNCEMENT.request.


10.3.36.2.3 When generated

This primitive is generated by the MLME in response to a MLME-WAVEANNOUNCEMENT.request.

10.3.36.2.4 Effect of receipt

The SME is notified of the result of a WAVE Announcement request.

10.3.36.3 MLME-WAVEANNOUNCEMENT. indication

10.3.36.3.1 Function

This primitive is sent by the MLME to the SME to indicate the reception of a WAVE Announcement action frame.

10.3.36.3.2 Semantics of the service primitive

This primitive provides the following parameters:

MLME-WAVEANNOUNCEMENT.indication(
BSSID,

SSID,
Timestamp,

Local Time,
Capability Information,

BSSBasicRateSet,

OperationalRateSet,

EDCA parameter set,

WSI,

Transmitter MAC address
RCPI
)
BSSID is defined in 7.1.3.3.3.  SSID, Timestamp, Capability Information, BSSBasicRateSet, and EDCA parameter set are defined in 10.3.2.2.2. Local Time is the value of a WAVE station’s TSF timer at the start of reception of the first octet of the timestamp field of the received WAVE announcement action frame.  The other parameters are defined in the table below.
	Name
	Type
	Valid Range
	Description

	OperationalRateSet
	Set of Integers
	1 – 127 inclusive (for each integer in the set)
	The set of data rates that the STA desires to use for communication within the BSS. The STA must be able to receive at each of the data rates listed in the set. This set is a superset of the BSS basic rate set advertised by the BSS.

	WSI
	As defined in 7.4.8.1
	As defined in 7.4.8.1
	WAVE Service Information

	RCPI
	Integer
	0 - 255
	RCPI is the measured value of received channel power on the received WAVE Announcement frame.

	Transmitter MAC address
	MAC address
	Any valid address
	The address of the MAC entity that transmitted the WAVE announcement that was received.



10.3.36.3.3 When generated

This primitive is generated by the MLME when a WAVE Announcement frame is received.

10.3.36.3.4 Effect of receipt

Upon the receipt of this primitive, the SME is notified that a WAVE announcement action frame has been received.
10.3.37 WAVE Join
10.3.37.1 MLME-WAJOIN.request

10.3.37.1.1 Function

This primitive requests joining a WBSS.

10.3.37.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-WAJOIN.request             (

BSSID,

SSID,

OperationalRateSet,

Timestamp,

Local Time,

EDCA parameter Set

)
BSSID is defined in 7.1.3.3.3.  SSID, OperationalRateSet, Timestamp,  and EDCA parameter set are defined in 10.3.2.2.2. Local time is the value of a WAVE station’s TSF timer at the start of reception of the first octet of the timestamp field of the received WAVE announcement action frame.  

10.3.37.1.3 When generated

This primitive is generated by the SME to instruct the MLME to join a WBSS.

10.3.37.1.4 Effect of receipt

Upon receipt of this primitive, a MLME sets the WAVE join parameters. Optionally, the MLME may synchronize its timing with the specified WBSS based on the time provided in the Local Time parameter and subsequently exchange data frames within the corresponding WBSS. The MLME subsequently issues a MLME-WAJOIN.confirm that reflects the results.

10.3.37.2 MLME-WAJOIN.confirm

10.3.37.2.1 Function

This primitive confirms joining a WBSS.

10.3.37.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-WAJOIN.confirm(

ResultCode

)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID PARAMETERS
	Reports the result of a MLME-WAJOIN.request.


10.3.37.2.3 When generated

This primitive is generated by the MLME as a result of an MLME-WAJOIN.request to join a WBSS.

10.3.37.2.4 Effect of receipt

The SME is notified of the results of the join procedure.
Change section 11 as follows:

11. MLME
11.1 Synchronization

Add the following sentence to the end of subclause 11.1:

Synchronization is not required for STAs operating in WAVE mode. 

11.1.3 Acquiring synchronization, scanning

Add the following to the beginning of the first sentence:

Except in WAVE mode (see 11.1 and 11.14),

Insert the following new subclauses (11.14 through 11.14.2) after subclause 11.13 adjusting the figure  numbers as necessary:. 

11.14 WAVE mode management
Operation in WAVE mode shall not use active or passive scanning as prescribed for IBSSs and infrastructure BSSs, nor shall it use authentication and association procedures. STAs in WAVE mode that are not transmitting WAVE Announcement action frames shall listen for WAVE Announcement action frames.  These frames contain all the information necessary to join a WBSS.  The channel specified by the value of dot11CurrentFrequency shall be used in announcing a WBSS, and STAs in WAVE mode shall listen for WAVE Announcements on this channel only.
11.14.1 Initializing a WBSS

STAs in WAVE mode initialize WBSSs by issuing a first MLME-WAVEANNOUNCEMENT.request containing the necessary parameters for the WBSS and receiving a subsequent confirmation that the request was successful.  Note that subsequent WAVE Announcement.requests associated with the WBSS continue to announce the presence of the WBSS.  When a WBSS provider initializes or announces a WBSS, it shall set the BSS's BSSID (as described in 7.1.3.3.3), assemble the WAVE Announcement action frame, and transmit the WAVE Announcement action frame.
11.14.2 Joining a WBSS

STAs in WAVE mode that receive WAVE Announcement action frames and elect to join the WBSS are termed WBSS users. When a STA receives a WAVE Announcement action frame, the following steps are taken if the MIB attribute dot11WAVEServicesRequired is TRUE:

1. The MLME issues an MLME-WAVEANNOUNCEMENT.indication to the SME. 

2. If the SME elects to join the WBSS, the SME issues a MLME-WAJOIN.request (see 10.3.36.1) to the MLME. The user shall join the WBSS by adopting the parameters received in the corresponding WAVE Announcement.
The WAVE Announcement action frame shall be ignored if the MIB attribute dot11WAVEServicesRequired is FALSE.  This process is shown in Figure p3.  After joining a WBSS, a STA may transmit data to another STAs or to a DS.
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Figure p3—WAVE Announcement process






















	
	

	


	
	

	
	
	
	

	

	

	


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	












	
	
	

	

	
	
	








	
	
	
	
	

	
	
	
	
	




	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	


Change Annex I as follows:
























































































































































































Annex I

(informative)

Regulatory classes

I.1 External regulatory references

In Table I.1- Regulatory requirement list, add to the list of documents for the United States Geographic Area the following: “Section 90.371-383, Section 95.639, Section 95.1501-1511”:


	

	
	
	

	
	
	
	

	
	
	
	

	
	
	


	


Change Table I.2- Emissions limits sets, to add the Emissions limits sets for WAVE as shown:

Table I.2—Emissions limits sets

	Emissions limits set
	USA
	Europe
	Japan

	0
	Not specified 
	Not specified
	Not specified

	1 nomadic use
	FCC CFR47 [B8], Section 15.407
	ETSI EN 301 389-1
	MIC EO Articles 49.20, 49.21

	2 interference-limited areas
	Reserved
	Reserved
	MIC EO Article 49.21

	3 other interference areas
	Reserved
	Reserved
	MIC EO Article 49.21

	4 ISM bands
	FCC CFR47 [B8], Section 15.247
	ETS 300-328
	MPHPT EO Articles 7.49.20

	5 public safety
	FCC CFR47 [B8], Section 90.210
	Reserved
	Reserved

	6 WAVE Mode Class A
	FCC CFR 47, Sections 90.375, 90.377, 90.1511, and 90.639
	Reserved
	Reserved

	7 WAVE Mode Class B
	FCC CFR 47, Sections 90.375, 90.377 and 95.1511
	Reserved
	Reserved

	8 WAVE Mode Class C
	FCC CFR 47, Sections 90.375, 90.377 and 95.1511
	Reserved
	Reserved

	9 WAVE Mode Class D
	FCC CFR 47, Sections 90.375, 90.377 and 95.1511
	Reserved
	Reserved

	10 WAVE Mode 20 MHz Channels
	FCC CFR 47, Sections 90.375, 90.377 and 95.1511
	Reserved
	Reserved

	11-255
	Reserved
	Reserved
	Reserved

	
	
	
	


In Table I.3- Behavior limits sets, Add to the Behavior limits sets for WAVE as shown:

Table I.3—Behavior limits sets

	Behavior limits set
	USA
	Europe
	Japan

	
	
	
	

	11  Wave Mode, Coverage Class 1  
	FCC CFR 47, Sections 90.375, 90.377, 90.379, 90.383, and 95.1511 / Coverage Class = 1
	Reserved
	Reserved

	12  Wave Mode, Coverage Class 2 
	FCC CFR 47, Sections 90.375, 90.377, 90.379, 90.383, and 95.1511 / Coverage Class = 0
	Reserved
	Reserved

	13-255
	Reserved
	Reserved
	Reserved








	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	












Change Annex J as follows:

Annex J

(normative)

Country information element and regulatory classes
Add a sentence to the sixth paragraph in Annex J changing it from:

The transmit power limit shall be the maximum transmit power that is legal for a regulatory domain and

class.

To:
The transmit power limit shall be the maximum transmit power that is legal for a regulatory domain and

class. The definition of transmit power used in that regulatory domain shall apply.
Add  Regulatory classes 12 and 13 to Table J.1 as shown:
Table J.1—Regulatory classes in the USA
	Regulatory

class
	Channel 

starting

frequency

(GHz)
	Channel

spacing

(MHz)
	Channel set
	Transmit power limit (mW)
	Emissions

limits set
	Behavior limits set

	13
	5
	10
	172, 174, 176, 178, 184
	760

Notes 1, 2
	6-9
	11

	14
	5
	10
	178, 184
	760

Note 2
	6-9
	11

	15
	5
	10
	180, 182
	10

Note 1, 3
	6-9
	11

	16
	5
	10
	180, 182
	100

Note 1, 3
	6-9
	11

	17
	5
	20
	175, 181
	10 

Notes 1, 3
	10
	12

	18
	5
	20
	181
	100 

Notes 1, 3
	10
	12

	19-255
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved


Note 1 : 47CFR90.377 specifies additional EIRP restrictions per channel.

Note 2: 47CFR90.377 specifies 2 EIRP restrictions for channels 178 and 184.  Regulatory class 13 applies for the lower EIRP and class 14 for the higher EIRP

Note 3: ASTM E2213-03 specifies different TX power limits but similar EIRP limits for RSU and OBU operation in these channels.  Classes 15 and 17 are applicable for RSU operation and classes 16 and 18 for OBU operation.











































































































































































































































































Abstract


This document describes the changes to 802.11p draft 1.4 to incorporate TSF timer get, set and increment functionality. 





Motion: Move to accept the recommendation to add subclauses to clause 10 to incorporate into 802.11 TSF timer get, set and increment functionality.





This document uses REVma D8D9.0 for reference
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