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 1. Overview

1.2 Purpose

Change the first indented statement as follows:

— Describes the functions and services required by an IEEE 802.11™-compliant device to operate

within ad hoc and Wireless Access in Vehicular Environment (WAVE), and infrastructure networks as well as the aspects of station mobility (transition) within those networks.
3. Definitions

EDIT NOTE—The 802.11 technical editor will assign numbers when merging this list into the

baseline document.

EDIT NOTE—The subclause numbering of definitions is of the form “3.p<x>” where <x> is an increasing number. The 802.11 technical editor will assign numbers when merging this list into the baseline document.

Insert the following new definitions alphabetically into Clause 3, renumbering as necessary:

3.p1 WAVE basic service set (WBSS): A set of cooperating stations operating in WAVE mode consisting of a single WBSS provider and 1 or more WBSS users.

3.p2 WAVE service information element (WSIE): A WSIE contains information regarding WAVE services being offered. It may be included as is a field in a WAVE Announcement action frame On-demand beacon management frame.

3.p3 Wireless Access in Vehicular Environments (WAVE): The mode of operation of a station that

conforms to the MAC and PHY requirements specified for wave mode. in this amendment.

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

WSIE 
WAVE service information element
5. General Description 
5.2 Components of the IEEE 802.11 architecture
5.2.1 The independent BSS (IBSS) as an ad hoc network

5.2.2 STA membership in a BSS is dynamic
Insert a new subclause (5.2.2a) after 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 establishing a BSS. STAs in WAVE mode 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 ad hoc BSS.  A WAVE mode STA that announces advertises the presence of a WBSS is termed a WBSS provider. A WAVE mode STA that elects to join a WBSS announced advertised by a WBSS 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. An STA announces advertises 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. 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 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. 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
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

Change the first paragraph of 5.4.1.1 as follows:

This is the primary service used by IEEE 802.11 STAs. It is conceptually invoked by every data message to

or from an IEEE 802.11 STA operating in an ESS (when the frame is sent via the DS). Distribution is via the DSS. WBSSs do not use the DSS provided by the 802.11 MAC (see 5.2.3.3).
7. Frame formats
7.1 MAC frame formats
7.1.3 Frame fields

7.1.3.1 Frame Control field

7.1.3.1.2 Type and Subtype fields
Insert the following sentence after table 1:

In WAVE mode, management frames of subtype 1101 (action frames) 1000 (Beacon frame), control frames of subtype 1011, 1100 and 1101 (RTS, CTS and ACK), and data frames of subtype 1000 shall be used.  Other available frame types generally require authentication and association which are not required to operate in WAVE mode.  The On-demand beacon management frame is defined as the traditional 802.11 beacon used in WAVE mode.

7.1.3.3 Address fields

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 either the MAC address of the WBSS provider or a random locally administered IEEE MAC address. 
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.

7.2.3.
Management Frames

7.2.3.1
Beacon frame format

Insert the following after the last sentence of the paragraph of sub-clause 7.2.3.1

If MIB attribute dot11WAVEServicesEnabled is TRUE, the Beacon frame format – On-demand Beacon – may optionally include one or more WSIE (WAVE service information).
EDIT NOTE – Table 8 – The Extended Capability information element needs to be added to the Beacon frame to support the WAVE mode (and perhaps other services).  Since there was no need of this IE until now, it is not included in the Beacon management frame in REVma/9.0.  However, it should be.  Its logical order is that it should follow the Capability information (order 4).

EDIT NOTE – Table 8 – The 802.11 technical editor will assign order numbers when merging the additional information element into the baseline document.  Note that the WSIE(s) should be ordered right before Vendor Specific information element.

Insert the following information element in Table

Table 8 - Beacon Frame Body


	4
	Extended Capability
	The extended Capabilities information element carries information of an 802.11 STA intended to augment the Capability Information Field (CIF).



	4 +n
	WSIE
	The WSIE may be present when  dot11WAVEServicesEnabled is TRUE.  There may be one or WSIEs included the On demand beacon frame



7.3 Management frame body components

7.3.1 Fields that are not information elements

7.3.1.3
Beacon interval field

Insert the following after the first sentence of sub-clause 7.3.1.3:

When MIB attribute dot11WAVEServicesEnabled is TRUE, the Beacon frame is issued on demand from the higher layers and the Beacon Interval field shall be set to 0xFFFF
Change subclause 7.3.1.4 to the following:

7.3.1.4 Capability Information field

Edit NOTE: Prior to the beginning of Sponsor ballot, TGp will coordinate with the IEEE RAC

and 802.11 IANA requesting a Bit for WAVE in the Capability Information fixed field/Extended Capability field. A figure and/or text will be added to this document at the appropriate place to reflect this bit and its usage.

In subclause 7.3.1.4, after the statement, "For IBSS, the Short Slot Time subfield shall be set to 0." Insert the following statement:

A station shall set the WAVE subfield in the Capability Information field to 1 if its dot11WAVEServicesRequired is true; otherwise, it shall be set to 0.
7.3.1.11 Action field

Insert the Category values for WAVE into Table 24 and change the reserved value as shown:

Table 24—Category Values
	Name
	Value
	See Subclause

	WAVE Management
	7
	7.4.8

	Reserved
	8 - 126
	-


7.3.2 Information elements

Insert the WSIE in Table 26 – Element IDs.   The element ID is to be assigned by IEEE 802 ANA.  The 802.11 technical editor will assign the row where the WSIE is to be placed in Table 26.
Table 26 - Element IDs
	WSIE (see 7.3.2.36)
	ANA Defined
	1 to 255


7.3.2.21 Measurement Request element

7.3.2.21.2 CCA request

Change the third sentence of the first paragraph of subclause 7.3.2.21.2 as shown:

A Measurement Type in the Measurement Request element may indicate a CCA request. A response to a CCA request is a CCA report.  STAs operating in WAVE mode shall generate a CCA report in response to a CCA Request. For all other operation modes it is optional for a STA to generate a CCA report in response to a CCA Request. The Measurement Request field corresponding to a CCA request is shown in Figure 78.

7.3.2.22 Measurement Report element

7.3.2.22.2 CCA report

Change the second sentence of the first paragraph of subclause 7.3.2.22.2 as shown:

A Measurement Type in the Measurement Report element may indicate a CCA report. STAs operating in WAVE mode shall generate this report in response to a CCA Request. For all other operation modes it is optional for a STA to support the generation of this report. The format of the Measurement Report field corresponding to a CCA report is shown in Figure 84.

7.3.2.27
Extended Capabilities information element

Remove the last sentence of this sub-clause in REVma/9.0.

EDIT NOTE - The 802.11 Technical editor will assign the appropriate Figure number (p1) and the position (bn) of the WAVE bit in the Capability fields as appropriate.
b1     b2

                       bn
	
	
	
	WAVE
	
	
	


Figure p1 - Extended Capabilities information - Capability field

· WAVE (bn) - If MIB attribute dot11WAVEServicesEnabled = TRUE, then the WAVE bit in the extended Capabilities information is set to 0b1, otherwise it is set to 0b0

Insert the following new subclause (7.3.2.36) after subclause 7.3.2.35  Update figure numbers as necessary:

7.3.2.36
WAVE Service Information Element (WSIE)

Insert the following within this sub-clause:
The WSIE, when used in management frames, is present only in the On-demand beacon frame.  The WSIE format is shown in Figure p2.

	WSIE  ID
	Length
	Content



Octets

        1                            1                              Variable
Figure p2 - WAVE service information element format

The WSIE ID is: ANA defined
The WSIE content field contains management information indicating details to the Station Management Entity (SME) that are outside the scope of this standard.

There may be multiple WSIEs included within a single Beacon management frame
Insert the following new subclause (7.3.3) after subclause 7.3.2:

7.3.3 WAVE Information elements

WAVE Information elements require extended length and shall be used only in WAVE Announcement action frames.  The WAVE element format is shown in Figure p1.

	
	WAVE Element ID
	Length
	Content

	Octets
	1
	2
	variable


Figure p1—WAVE element format 

The set of valid WAVE elements is defined in Table p1.

Table p1—WAVE elements

	WAVE element
	WAVE element ID

	WAVE Service Information (WSI)
	0

	Reserved
	1-255


The WSI field contains management information indicating configuration details to the SME that are outside the scope of this standard.

7.4 Action frame format details

Insert subclause 7.4.8 after subclause 7.4.7 as follows, renumbering as necessary:

Editorial Note: 802.11ma,D9.0 ends with 7.4.5, 11k,D7.0 adds 7.4.6, and 11r,D4.0 adds 7.4.7.
7.4.8 WAVE management action details

One action frame format is defined for WAVE Management. The Action Value field value associated with the frame format within the WAVE Category is defined in Table p2. 

Table p2—WAVE Action field values

	Action Value field value
	Description

	0
	WAVE announcement

	1– 255
	Reserved


7.4.8.1 WAVE Announcement frame format

The format of the WAVE Announcement action frame is show in figure p2.

	
	Category
	Action Value
	WAVE Announcement contents

	Octets
	1
	2
	variable


Figure p2—WAVE Announcement action frame format

The WAVE Announcement action frame shall be used by a station to transmit the WAVE announcement contents defined in Table p3, using the procedures defined in 11.14.  

Table p3—WAVE announcement contents

	Order
	Information Element

	1
	Timestamp

	2
	Capability information

	3
	SSID

	4
	Supported rates

	5
	EDCA parameter set

	6
	WSI 


9. MAC sublayer functional description

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:

The PCF is not supported in a WBSS because beacons are not transmitted in WAVE mode (see 11.14).
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,D4.0 adds 9.14.
9.15 WAVE mode operations
An STA initializes and maintains a WBSS using an MLME-WAVEANNOUNCEMENT.request MLME-ONDEMANDBEACON.request containing the parameters necessary to announce advertise the presence of the WBSS. The initial and continued presence of a WBSS shall be announced advertised by transmission of a WAVE Announcement action frame WAVE On-demand beacon management frame. STAs shall not join a WBSS unless a WAVE Announcement action frame WAVE On-demand beacon management 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 Advertisement 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 WBSS. For data exchanges within a WBSS, the EDCA parameter set received in the WAVE Announcement action frame WAVE On-demand beacon management 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


10. Layer management

10.3 MLME SAP interface

10.3.3
Synchronization

Modify the paragraph in this subclause as follow

This mechanism supports the process of selection of a peer. In the authentication process, In WAVE mode, the mechanism supports the selection of a peer only.

10.3.3.1 Function

Change the paragraph as follow:

This primitive requests synchronization with a BSS or WBSS.
10.3.3.2 Semantic of the service primitive

Insert the following statement to start the sub-clause; below the header above:
If the MIB attribute dot11WAVEServicesEnabled is FALSE, then the primitive parameters are as follows:
Insert the following after the table within sub-clause 10.3.3.2:
If the MIB attribute dot11WAVEServicesEnabled is TRUE, then the primitive parameters are as follows:
MLME-JOIN.request (




BSSID,

SSID,

OperationalRateSet

Timestamp

Local Time

EDCA parameter Set

)
	Name
	Type
	Value Range
	Description

	BSSID
	MAC Address
	N/A
	The BSSID of found WBSS

	SSID
	Octet string
	1 – 32 octets
	The SSID of the found WBSS

	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 WBSS.  The STA must be able to receive at each of the data rates listed in the set.  This set is a superset of the rates in the BSSBasicRateSet parameter.

	Timestamp
	Integer
	N/A
	The time stamp of the received frame (probe response/beacon) from the found WBSS.

	Local Time
	Integer
	N/A
	The value of the STA’s TSF timer at the start of reception of the first octet of the timestamp field of the received frame (probe response/beacon) from the found WBSS.

	EDCA Parameter Set
	As define in frame format
	As defined in frame format
	The values from the EDCA Parameter Set information element if such an element was present in the probe response or beacon, else null


10.3.3.1.3 When generated

Change the paragraph as follow:

This primitive is generated by the SME for a STA to establish synchronization with a BSS or WBSS.

10.3.3.1.4 Effect of receipt

Insert the following statement immediately below the header above:
If the MIB attribute dot11WAVEServicesEnabled is FALSE, then the following statement applies:

Insert the following statement immediately the paragraph within 10.3.3.1.4:
If the MIB attribute dot11WAVEServicesEnabled is TRUE, then the following statement applies:

Upon receipt of this primitive, an MLME sets the WAVE 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 an MLME-JOIN.confirm that reflects the results.
10.3.3.2
MLME-JOIN.confirm

10.3.3.2.1
Function

Modify the paragraph as follow:

This primitive confirms synchronization with a BSS or WBSS
10.3.3.2.2 Semantics of the service primitive

Insert the following right below the header above.
If the MIB attribute dot11WAVEServicesEnabled is FALSE, then the parameters listed below applies.  Otherwise  (dot11WAVEServicesEnabled = TRUE), then only the ResultCode parameter apply.

10.3.3.2.3 When generated

Modify the paragraph as follow:

This primitive is generated by the MLME as a result of an MLME-JOIN.request to establish synchronization with a BSS or join a WBSS.
10.3.3.2.4 Effect of receipt

Modify the paragraph as follow:

The SME is notified of the results of the synchronization or join procedure.

10.3.9 Reset

10.3.9.1 MLME-RESET.request

10.3.9.1.4 Effect of receipt

Insert the following text to the end of 10.3.9.1.4:

If the MIB attributes are not being set to their default values, WAVE mode MAC operation in WAVE capable STAs shall resume in less than 2 TUs after changing the value of the locally administered MAC address.

Insert the following new subclauses (10.3.25a, 10.3.25b, and 10.3.25c) after subclause 10.3.25

adjusting the subclause numbers as necessary:

10.3.25a Get TSF timer

This mechanism is used to request the current value of the TSF timer that the STA maintains.

10.3.25a.1 
MLME-GETTSFTIME.request

10.3.25a.1.1 
Function

This primitive is generated by the SME to request that the MLME return the value of its TSF timer. The

value returned shall be value of the TSF timer at the instant the MLME-GETTSFTIME.request was received as specified in 10.3.25a.2.1.

10.3.25a.1.2 Semantics of the service primitive

This primitive has no parameters:

MLME-GETTSFTIME.request (




       )

10.3.25a.1.3 When generated

This primitive is generated by the SME to request the value of the TSF timer from the MLME.

10.3.25a.1.4 Effect of receipt

The MLME issues an MLME-GETTSFTIME.confirm.
10.3.25a.2 MLME-GETTSFTIME.confirm

10.3.25a.2.1 Function

This primitive is generated by the MLME to report to the SME the result of a request to get the value of the

TSF timer.

10.3.25a.2.2 Semantics of the service primitive

This primitive uses the following parameters:

MLME-GETTSFTIME.confirm(

ResultCode,

TSFtime,

)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

FAILURE
	Reports the outcome of GETTSFTIME.request.

	TSFtimer
	Integer
	0 – (264-1)
	Value of the TSF timer 


10.3.25a.2.3 When generated

This primitive is generated by the MLME to report to the SME the result of an MLME-GETTSFTIME.

request.

10.3.25a.2.4 Effect of receipt

The SME is notified of the result of an MLME-GETTSFTIME.request, and if successful, has the value of

the TSF timer at the instant the MLME-GETTSFTIME.request was received by the MLME. For information, the TSF timer value can be used, along with other information, by higher layer functions to synchronize to external clock sources such as Universal Coordinated Time (UTC) from a Global Positioning System (GPS) unit.

10.3.25b Set TSF timer

This mechanism is used to set the value of the TSF timer that the STA maintains.

10.3.25b.1 MLME-SETTSFTIME.request

10.3.25b.1.1 Function

This primitive is generated by the SME to request that the MLME set the value of its TSF timer to a specific

value.

10.3.25b.1.2 Semantics of the service primitive

This primitive uses the following parameter:

MLME-SETTSFTIME.request(

TSFtime,

)

	Name
	Type
	Valid Range
	Description

	TSFtime
	Integer
	0 – ( 264 – 1)
	Value of the TSF timer 


10.3.25b.1.3 When generated

This primitive is generated by the SME to request that the TSF timer be set by the MLME to the value TSFtime.

10.3.25b.1.4 Effect of receipt

The MLME issues an MLME-SETTSFTIME.confirm.

10.3.25b.2 MLME-SETTSFTIME.confirm

10.3.25b.2.1 Function

This primitive is generated by the MLME to report to the SME the result of a request to set the TSF timer.

10.3.25b.2.2 Semantics of the service primitive

This primitive uses the following parameter:

MLME-SETTSFTIME.confirm(

ResultCode,

)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

FAILURE
	Reports the outcome of SETTSFTIME request.


10.3.25b.2.3 When generated

This primitive is generated by the MLME to report to the SME the result of an MLME-SETTSFTIME.

request.

10.3.25b.2.4 Effect of receipt

The SME is notified of the result of an MLME-SETTSFTIME.request.

10.3.25b.3 MLME-SETTSFTIME.indication

10.3.25b.3.1 Function

This primitive indicates to the MLME that the TSF timer was set to a specific value.

10.3.25b.3.2 Semantics of the service primitive

This primitive uses the following parameter:

MLME-SETTSFTIME.indication(

TSFtime,

)

	Name
	Type
	Valid Range
	Description

	TSFtime
	Integer
	0 – (264 – 1)
	Value of the TSF timer 


10.3.25b.3.3 When generated

This primitive shall be generated by the MLME to report to the SME whenever the TSF timer is changed in

other than increments as specified in 11.1.2 (normal increments) and changes in response to MLME-SETTSFTIME. request, MLME-INCTSFTIME.request or MLME-RESET.request commands.

10.3.25b.3.4 Effect of receipt

The SME is notified of changes in the TSF timer value, most importantly when those changes are not in

response to commands issued by the SME.

10.3.25c Increment TSFtime

This mechanism is used to increment or decrement the value of the TSF timer that the STA maintains.
10.3.25c.1 MLME-INCTSFTIME.request

10.3.25c.1.1 Function

This primitive is generated by the SME to request that the MLME increment the value of its TSF timer by a

specific value. The TSF timer shall be incremented by the specified value within [10 μsec] of the receipt of

the request by the MLME.

10.3.25c.1.2 Semantics of the service primitive

This primitive uses the following parameter:

MLME-INCTSFTIME.request(

TSFtimeinc,

)

	Name
	Type
	Valid Range
	Description

	TSFtimerinc
	2’s complement Integer
	-215 – (215-1)
	Value of the TSF timer  increment


10.3.25c.1.3 When generated

This primitive is generated by the SME to request that the MLME cause the value of the TSF timer to be

incremented by the value TSFtimeinc. Negative values of TSFtimeinc cause the TSF timer to be decremented. TSF timer increment functionality as specified in subclause 11.1.2 shall not be interrupted.

NOTE—This can be accomplished by changing the value in a buffer containing the nominal increment from its normal value of +1 to TSFtimeinc+1 for a single TSF timer increment cycle, then resetting the buffer to +1. This command can be used by higher layer functions to help in synchronizing the TSF timer to external clock sources such as UTC time from a GPS unit.

10.3.25c.1.4 Effect of receipt

The MLME issues an MLME-INCTSFTIME.confirm.

10.3.25c.2 MLME-INCTSFTIME.confirm

10.3.25c.2.1 Function

This primitive is generated by the MLME to report to the SME the result of a request to increment the TSF

timer.

10.3.25c.2.2 Semantics of the service primitive

This primitive uses the following parameter:

MLME-INCTSFTIME.confirm(

ResultCode,

(
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

FAILURE
	Reports the outcome of INCTSFTIME.  request.


10.3.25c.2.3 When generated

This primitive is generated by the MLME to report to the SME the result of an MLME-INCTSFTIME.

request.

10.3.25c.2.4 Effect of receipt

The SME is notified of the result of an MLME-INCTSFTIME.request.

Insert the following new subclauses (10.3.36 and 10.3.37) after subclause 10.3.35:

Editorial Note: P802.11ma, D9.0 ends at 10.3.29; .11k, D7.0 adds 10.3.30 to 10.3.33; and

.11r, D4.0 adds 10.3.34 and 10.3.35.

10.3.36 WAVE Announcement Advertisement

This mechanism supports the WAVE announcement function to announce the presence of a WAVE BSS.
10.3.36.1 MLME-WAVEANNOUNCEMENT.request
10.3.36.1 MLME-ONDEMANDBEACON.request

10.3.36.1.1 Function

This primitive is generated by the SME to request the MLME to announce advertise the presence of a WAVE BSS.

10.3.36.1.2 Semantics of the service primitive

This primitive provides the following parameters:

MLME-WAVEANNOUNCEMENT.request(

MLME-ONDEMANDBEACON.request (

SSID,

Capability Information,

Extended Capabilities information,

BSSBasicRateSet,

OperationalRateSet,

EDCA parameter set,

WSI,  WSIE
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

	SSID
	Octet string
	1-32 octets
	The SSID of the found BSS

	Capability Information
	As defined in frame format
	As defined in frame format
	The advertised capabilities of the BSS

	Extended capability information
	As defined in Clause 7.3.2.27
	1 – (28 – 1) 
	The advertised extended capabilities of the BSS

	BSSBasicRateSet
	Set of integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that must be supported by all STAs that desire to join this BSS. The STAs must be able to receive and transmit at each of the data rate listed in the set.

	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.

	EDCA parameter set
	As defined in frame format
	As defined in frame format
	The values from the EDCA Parameter Set information element if such an element was present in the probe response or beacon, else null.

	WSIE
	As defined in 7.3.2.36
	As defined in 7.3.2.36
	WAVE Service Information  

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


10.3.36.1.3 When generated

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

10.3.36.1.4 Effect of receipt

Upon the receipt of this primitive, the MLME announces  advertises the presence of a WBSS by transmitting a WAVE Announcement action On-demand beacon management frames.

10.3.36.2 MLME-WAVEANNOUNCEMENT. Confirm
10.3.36.2 MLME-ONDEMANDBEACON.confirm

10.3.36.2.1 Function

This primitive reports the result of an MLME-WAVEANNOUNCEMENT.request MLME-ONDEMANDBEACON.request.

10.3.36.2.2 Semantics of the service primitive

This primitive provides the following parameters:

MLME-WAVEANNOUNCEMENT.confirm(

MLME-ONDEMANDBEACON.confirm (

ResultCode

)
	Name
	Type
	Valid Range
	Description

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


10.3.36.2.3 When generated

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

10.3.36.2.4 Effect of receipt

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

10.3.36.3 MLME-WAVEANNOUNCEMENT. Indication
10.3.36.3 MLME-ONDEMANDBEACON.indication

10.3.36.3.1 Function

This primitive is generated by the MLME to the SME to indicate the reception of a WAVE Announcement

action frame On-demand beacon management frame.

10.3.36.3.2 Semantics of the service primitive

This primitive provides the following parameters:

MLME-WAVEANNOUNCEMENT.indication(

MLME-ONDEMANDBEACON.indication (

BSSID,

SSID,

Timestamp,

Local Time,

Capability Information,

Extension Capabilities information,

BSSBasicRateSet,

OperationalRateSet,

EDCA parameter set,

WSI,  WSIE

Transmitter MAC address

RCPI

)

BSSID is defined in 7.1.3.3.3. SSID, Timestamp, Capability Information, Extended Capabilities information, BSSBasicRateSet, OperationalRateSet, and EDCA parameter set, and WSIE are defined in 10.3.2.2.2  10.3.36.1.2.  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

	Local Time


	Integer
	N/A
	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 On-demand beacon management frame.

	Timestamp
	Integer
	N/A
	The timestamp of the received frame (probe response/beacon) from the found BSS

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

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


Editorial Note: RCPI (Received Channel Power Indicator) is a parameter introduced by TGk
10.3.36.3.3 When generated

This primitive is generated by the MLME when a WAVE Announcement advertisement 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 On-demand beacon management 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, an 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 an 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.
11. MLME

11.1 Synchronization

Change subclause 11.1 to the following:

All STAs not operating in a WAVE BSS within a single BSS shall be synchronized to a common clock using the mechanisms defined herein. Synchronization is not required for STAs operating in WAVE mode.

11.1.3 Acquiring synchronization, scanning

Change the first paragraph of 11.1.3 as follows:

Except in WAVE mode (see 11.1 and 11.14), an STA shall operate in either a Passive Scanning mode or an

Active Scanning mode depending on the current value of the ScanMode parameter of the MLMESCAN.

request primitive.

11.2.2 Power management in an IBSS

Insert the following new statement after the statement in subclause 11.2.2:

Power management is not used in WAVE mode.

11.13 Measurement Pilot generation and usage

Insert the following new subclause, 11.14, after subclause 11.13 adjusting the figure numbers as necessary:

Editorial Note: 802.11ma,D9.0 ends with 11.9 and .11k adds 11.10 through 11.13.
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 On-demand beacon management frames shall listen for WAVE Announcement action frames On-demand beacon management 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 advertising a WBSS, and STAs in WAVE mode shall listen for WAVE Announcements advertisements on this channel only.

11.14.1 Initializing a WBSS

STAs in WAVE mode initialize WBSSs by issuing a first MLME-WAVEANNOUNCEMENT.request  MLME-ONDEMANDBEACON.request containing the necessary parameters for the WBSS and receiving a subsequent confirmation that the request was successful. NOTE—Subsequent WAVE Announcement advertisement requests from the WBSS continue to announce advertise the presence of the WBSS. When a WBSS provider initializes or announces advertises a WBSS, it shall set the BSS's BSSID (as described in 7.1.3.3.3) and transmit the WAVE Announcement action frame. On-demand beacon management frame.
11.14.2 Joining a WBSS

STAs in WAVE mode that receive WAVE Announcement action frames On-demand beacon management frames and elect to join the WBSS are termed WBSS users. When an STA receives a WAVE Announcement action frame On-demand beacon frame, the following steps are taken if the MIB attribute  dot11WAVEServicesRequired dot11WAVEServicesEnabled is TRUE:

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

2. If the SME elects to join the WBSS, the SME issues an MLME-WAJOIN.request (see 10.3.37.1) MLME-JOIN.request (see 10.3.3.1) to the MLME. The WAVE user shall join the WBSS by adopting the parameters received in the corresponding WAVE Announcement advertisement.

The WAVE Announcement On-demand beacon frame shall be ignored if the MIB attribute dot11WAVEServicesRequired dot11WAVEServicesEnabled  is FALSE. This process is shown in Figure p2 p3. After joining a WBSS an STA may transmit data to another STA or to a DS.
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Figure p3—WAVE Announcement process
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Figure p3 - WAVE Advertisement Process

Annex A

(normative)

Protocol Implementation Conformance Statement (PICS) proforma

A.4 PCIS proforma—IEEE Std 802.11™, 2006 Edition

[NOTE:  This is a partial PICS with only recent changes shown. ]

EDITOR NOTE: The following table of WAVE-related requirements is presented as one table;

however, some features are useful for non-WAVE functions, e.g., TSF Timer and transmit spectral masks, and may need to be relocated within other subclauses of PICS. This will be revisited and resolved prior to submittal for the next TGp Letter Ballot.
	Item
	Feature
	References
	Status
	Support

	WV1
	Providers’s MAC Address as BSSID of WBBSS WBSS
	7.1.3.3.3
	M
	Yes [] No []

	WV2
	User’sRandom local MAC address as BSSID of WBSS
	7.1.3.3.3
	M
	Yes [] No []

	WV3
	Wildcard BSSID in WAVE mode while not BSS member
	7.1.3.3.3
	M
	Yes [] No []

	WV4
	WAVE Capability set to 1 as station

WAVE bit set 0b1 in the Extended Capabilities information element.
	7.3.1.4

7.3.2.27
	M
	Yes [] No []

	WV5
	WAVE CCA Report generated
	7.3.2.21.2
	M
	Yes [] No []

	WV6
	Extended length WIE in WAVE Announcement
	7.3.3
	M
	Yes [] No []

	WV7
	Initial & Continued WBSS presence in WAVE Announcement advertisement
	9.15
	M
	Yes [] No []

	WV8
	WAVE MAC resume < 2 TUs
	10.3.9.1.4
	M
	Yes [] No []

	WV9
	TSF Timer
	10.3.25a.1.1
	M
	Yes [] No []

	WV10
	TSF timer incremented within 10µs by MLME
	10.3.25c.1.1
	M
	Yes [] No []

	WV11
	TSF timer increment functionality uninterrupted?
	01.3.25c.1.1
10.3.25c.1.1
	M
	Yes [] No []

	WV12
	WAVE Announcement advertisement of presence of WBSS
	10.3.36
	M
	Yes [] No []

	WV13
	STAs synchronization to common clock
	11.1
	M
	Yes [] No []

	WV14
	No active or passive scanning for IBSS’s authentication / association
	11.14
	M
	Yes [] No []

	WV15
	STA use uses and listen on channel specified
	11.14
	M
	Yes [] No []

	WV16
	Transmit Spectrum Mask, CFR47, section 90.377 with 100KHz resolution & 30 KHz video bandwidths
	1.2.3
	M
	Yes [] No []

	WV17
	Transmit Spectrum Mask, Class A
	1.2.3
	O
	Yes [] No []

	WV18
	Transmit Spectrum, Class B
	1.2.3
	O
	Yes [] No []

	WV19
	Transmit Spectrum, Class C
	1.2.3
	O
	Yes [] No []

	WV20
	Transmit Spectrum, Class D


	1.2.3
	O
	Yes [] No []


Annex D

(normative)

ANS.1 encoding of the MAC and PHY MIB

In "Major Sections" of Annex D, insert the following text at the end of the Station Management attributes:

EDIT NOTE – Only the entries impacted by this amendment (Sections 1 to 11) are shown here
-- dot11WAVEManagementTable ::= { dot11smt 16 }

In the dot11StationConfig table of Annex D, Add to the end of the dot11StationConfigEntry sequence list as follows:

Dot11StationConfigEntry ::=

SEQUENCE {

dot11WAVEServicesImplemented 

TruthValue,

dot11WAVEServicesRequired 

TruthValue 

dot11WAVEServicesEnabled

TruthValue

Insert the following elements to the end of the dot11StationConfigEntry element definitions:

dot11WAVEServicesImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute, when TRUE, indicates that the station implementation is capable of supporting WAVE services. The capability is disabled otherwise. The default value of this attribute is FALSE."

::= { dot11StationConfigEntry 41 }
dot11WAVEServicesRequired OBJECT-TYPE

dot11WAVEServicesEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"An STA will use the defined WAVE procedures if and only if this attribute is TRUE. The default value of this attribute is FALSE."

::= { dot11StationConfigEntry 42 }

*************************************************************************************
-- * dot11WAVEManagement TABLE

*************************************************************************************
dot11WAVEWSI OBJECT-TYPE

dot11WAVEWSIE OBJECT-TYPE

SYNTAX OCTET STRING (SIZE(0..2238 255))

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"The WAVE Service Information Element (WSIE) is a field in a WAVE Announcement Action frame Advertisement On-demand beacon management frame."

::= { dot11WAVEManagementEntry 2 }

*************************************************************************************
-- * End of dot11WAVEManagement TABLE

*************************************************************************************



Abstract


The document presented here is a draft of the changes to Draft P802.11p described in document 11-07-0781-02 as proposed and agreed to in May at the Montreal meeting.  This is also in response to many comments to Letter Ballot 92 about not using beacons for WAVE.





Specifically, this document presents changes to Draft P802.11p D2.03 Clauses 5, 7, 9, 10, and 11 that change the “WAVE announcement” action frame to a traditional beacon management frame transmitted on demand by the SME.  
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