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NOTE: Only those clauses that have anything to say about WAVE BSS are included here. Other clauses are not included.
· Definitions

· basic service set (BSS):  A set of stations (STAs) that have successfully synchronized using the JOIN service primitives and one STA that has used the START primitive or the ONDEMANDBEACON primitive. Membership in a BSS does not imply that wireless communication with all other members of the BSS is possible.


 WAVE basic service set (WAVE BSS
):  A set of cooperating stations operating in WAVE mode consisting of a single WAVE STA that transmits a WAVE beacon and zero or more WAVE STAs that join this WAVE BSS. 

Note — A WAVE BSS should not be confused with a normal 802.11 BSS. It is not created in the same manner and is controlled by higher layers above the MAC.

· 
WAVE information element (WIE): An information element that contains information provided by the MAC through the MLME_SAP.

Note — Zero or more WIEs are included in the WAVE beacon.

· WAVE mode: A station (STA) is in WAVE mode when the MIB attribute dot11WAVEEnabled is true
.  

· On-demand beacon: A beacon frame for which the On-demand beacon bit of the Extended
 Capabilities information element (see 7.3.2.27) is set to 1. 

Note — Only one On-demand beacon frame is transmitted per MLME-ONDEMANDBEACON.request from the SME. 

· WAVE beacon:  An On-demand beacon frame for which the WAVE indication bit of the Extended 
Capabilities information element is set to 1, sent by a WAVE mode STA.

· General Description

· Components of the IEEE 802.11 architecture

· WAVE mode and WAVE BSSs

Wireless Access in Vehicular Environments (WAVE) is a mode of operation that enables the use of IEEE Std 
802.11™ devices in vehicular environments. These rapidly changing environments typically involve mobile STAs that move much faster (up to 200 km/h) than a STA participating in an infrastructure BSS or IBSS. Additionally, the interval over which the communication exchanges take place may be of very short-duration (e.g measured in milliseconds). A STA is in WAVE mode if and only if the MIB attribute dot11WAVEEnabled is true. The need to enter WAVE mode is determined by upper layers, which are also responsible for system management and security. WAVE communication may take place in a frequency band that is dedicated for its use. Such a band may require licensing depending on the regulatory domain.

Note — An example of upper layer management and security may be found in the IEEE 1609 set of standards. Others may be
 used as appropriate.

Since a conventional BSS cannot be used in WAVE mode, an equivalent LAN concept referred to as the WAVE 
BSS s used. The WAVE BSS is created and managed by upper layers and thus the characterisitics and operation of the WAVE BSS is outside the scope of this standard. 

A STA in WAVE mode may send a data frame in the context of a WAVE BSS, using the WAVE BSS's BSSID.  It may also send a data frame outside of the context of a WAVE 
BSS, using the wildcard BSSID (see 7.1.3.3.3), and it may alternate between the two on a frame-by-frame basis.

•
Communication within a WAVE BSS allows a LAN to be setup quickly (measured in milliseconds)
, a capability required in a rapidly changing communication environment. A WAVE beacon is used to 
establish or maintain a WAVE BSS (see subclause 11.14.1). A STA in WAVE mode may elect to join an established WAVE BSS (see 11.14.2), and may optionally synchronize to the WAVE BSS (see 11.1.3.4).  Each WAVE BSS consists of the STA that establishes the WAVE BSS and zero or more STAs that have joined the WAVE BSS. 


The delay in joining a WAVE BSS is reduced compared to an infrastructure BSS because MAC level authentication and association do not apply to a WAVE BSS. A form of preauthentication is used that is outside the scope of this standard. Security services are deferred to higher layers wherein much of the process is performed in advance.
•
Communication outside of the context of a WAVE BSS is very flexible.  A STA in WAVE mode may simply send a data frame directly over the wireless medium, to one or more STAs in WAVE mode, using an individual or broadcast/multicast MAC address.

· DS concepts in a WAVE BSS

MAC sub-layer authentication and association services may be provided by a station management entity or protocol layer above the MAC.  Neither function is required in order for a WAVE BSS STA to communicate over a DS.  A STA that is a member of a WAVE BSS may access a DS directly.

A STA using a non-BSS approach sets the "To DS" and "From DS" bits to 0 (Table 7-7). i.e.; it does not communicate directly with a DS.

· Distribution of messages within a DS

· Distribution

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. WAVE BSSs do not use the DSS supported by the IEEE 802.11 MAC (see 5.2.3.3).

· Frame formats

· MAC frame formats

· Frame fields

· BSSID field

The value of the BSSID field in a WAVE BSS shall be a 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 in the following two cases:

1.
 Management frames of subtype Probe request

2.
 Data frames transmitted in WAVE mode

· EDCA Parameter Set element

Insert the following new paragraph and table at the end of subclause 7.3.2.29:

WAVE prioritized access operations uses the EDCA mechanism. The default EDCA parameter set used in the WAVE beacon is defined in Table 7-37a. The default EDCA parameter set shall be used for all STAs when transmitting data frames in the absence of a WAVE BSS.  For data exchanges within a WAVE BSS, the EDCA parameter set received in the WAVE beacon shall be used. 

· Default EDCA parameter set for WAVE BSS

	ACI
	CWmin
	CWmax
	AIFSN
	TXOP Limit OFDM/CCK-OFDM PHY

	00
	aCWmin
	aCWmax
	9
	0

	01
	(aCWmin+1)/2 - 1
	aCWmin
	6
	0

	10
	(aCWmin+1)/4 - 1
	(aCWmin+1)/2 - 1
	3
	0

	11
	(aCWmin+1)/4 - 1
	(aCWmin+1)/2 - 1
	2
	0


· Frame usage

Insert, after Table 7-58, the following:

The usage of frames subtypes while in WAVE mode is the same as shown in the IBSS columns of Table 7-58, 
except that ATIM, Authentication, Deauthentication, and Deassociation frames are not used.  The WAVE beacon is transmitted on demand from protocol layers above the MAC.  WAVE mode does not preclude the use of management frames that do not require authentication and association.

· Layer management

· MLME-JOIN.request

· Function

Change the subclause as follows:

This primitive requests synchronization with or setting parameters corresponding to a BSS or WAVE BSS
.

· 
MLME-JOIN.confirm

· Function

Change the subclause as follows:

This primitive confirms synchronization with or setting parameters corresponding to a BSS WAVE BSS
..

· On-demand beacon

This mechanism supports the function to announce, on demand, the presence of a BSS or a WAVE BSS.

· MLME-ONDEMANDBEACON.request

· Function

This primitive is generated by the SME to request that the MLME announces, on demand, the presence of a BSS or a WAVE BSS.

· Semantics of the service primitive

This primitive provides the following parameters:

MLME-ONDEMANDBEACON.request
(

SSID,

Capability Information,

Extended Capabilities Information,

BSSBasicRateSet,

OperationalRateSet,

EDCA parameter set,

WIE,

)

	Name
	Type
	Valid Range
	Description

	SSID
	Octet string
	1 - 32 octets
	The SSID of the BSS or WAVE BSS


	Capability

Information
	As defined in frame format
	As defined in frame format
	The announced capabilities of the BSS or WAVE BSS.

	Extended 

Capabilities Information
	As defined in 7.3.2.27
	1 - 255 octets
	The announced extended capabilities of the BSS. or WAVE 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 rates 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 announced 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.

	WIE
	As defined in 7.3.2.36
	As defined in 7.3.2.36
	WAVE Information element


· When generated

This primitive is generated by the SME to announce, on demand, the presence of a BSS or a WAVE BSS.

· Effect of receipt

Upon the receipt of this primitive, the MLME announces the presence of a BSS or a WAVE BSS by transmitting an on-demand beacon frame. 

· MLME-ONDEMANDBEACON. confirm

· Function

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

· Semantics of the service primitive

This primitive provides the following parameters:

MLME-ONDEMANDBEACON.indication(

BSSID,

SSID,

Timestamp,

Local Time,

Capability Information,

Extended Capabilities Information,

BSSBasicRateSet,

OperationalRateSet,

EDCA parameter set,

WIE,

RCPI,

)

	Name
	Type
	Valid Range
	Description

	BSSID
	Octet string
	1 - 32 octets
	The BSSID of the announced BSS or WAVE
 BSS.

	SSID
	Octet string
	1 - 32 octets
	The SSID of the announced BSS or WAVE BSS.

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

	Local Time
	Integer
	N/A
	Local Time is the value of a station's TSF timer at the start of reception of the first octet of the timestamp field of the received on-demand beacon.

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

	Extended Capabilities Information
	As defined in 7.3.2.27
	1 - 255 octets
	The announced 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 rates listed in the set.

	Operational RateSet
	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 announced 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.

	WIE
	As defined in 7.3.2.36
	As defined in 7.3.2.36
	WAVE Information Element. 

	RCPI
	Integer
	0-255
	RCPI is the measured value of received channel power on the received on-demand beacon.


· MLME

· Synchronization

Change subclause 11.1 to the following:

All STAs within a single infrastructure BSS or IBSS shall be synchronized to a common clock using the mechanisms defined herein. Subclause 11.1 does not apply for a STA in WAVE mode (see 11.18). 

· WAVE mode management

WAVE mode management, including the creation or maintenance of a WAVE BSS, is performed by upper
 layers and is thus outside the scope of IEEE 802.11. An exception is that a STA in WAVE mode shall not join an infrastructure BSS or IBSS, nor shall it use MAC sub-layer authentication or association procedures.  A STA may transmit or receive a WAVE beacon on the channel indicated by the dot11CurrentFrequency MIB attribute.

If the STA's SME elects to join the WAVE BSS, the SME issues a MLME-JOIN.request (see 10.3.3.1) to the MLME. The WAVE  STA shall adopt the parameters received in the corresponding WAVE beacon.

The received on-demand beacon shall be ignored if the WAVE indication bit of the Extended Capabilities information element is set to 0. The process is shown in Figure 11-23. After joining a WAVE BSS a STA may transmit data to another STA or to a DS.

Editorial Note:  IEEE Std 802.11™–2007 ends with Figure 11-17; .11k,D9.0 adds one figure; .11y,D5.0 add one figure; .11n,D3.0 adds one figure; and .11u,D1.0 add two more figures.[image: image1.wmf]
· WAVE Announcement process




Abstract


Believing that most of the issues surrounding WAVE BSS are misconceptions about relationship between conventional 802.11 BSS and the WAVE BSS, some re-wording of our draft should go a long way towards resolving these issues and future. This submission provides candidate wording for the clauses involved. 











�No change from ‘Example” draft, but this is change for D3.0.


�Question: do we want “WBSS” or “WAVE BSS”? The reason for using WAVE BSS is to emphasize the difference from a conventional 802.11 BSS (in which they have things like “IBSS” as a type of a BSS).


�This point is lost on almost everybody that have not been involved in WAVE, so this note was added.


�Deleted the note in Example draft


�No change from Example draft, don’t know why there are change bars.


�No change from Example draft, don’t know why there are change bars.


�No change from Example draft, don’t know why there are change bars.


�This is based on the Example draft, not D3.0


�Added note not only to indicate that standards exist for this, but to clarify that in the future, other equivalent standards may be developed (expecially in other parts of the world or for non-automotive uses).


�This is the main point that many people are missing, so it was added here.


�Assume that the absence of “WAVE” here was just an oversight in the Example draft.


�“Quickly” is a relative term, felt that this needed to be added to indicate the scale of what we consider “quick”.


�The beacon in itself does not establish the WAVE BSS.


�No change, just left this in as it mentions WAVE BSS.


�Again, no change but it relates to WAVE BSS so is left in.


�Again making a distinction between the two.


�Again making a distinction between the two.


�No change in this area, just including because it refers to WAVE BSS.


�Just making sure that people see that a WAVE BSS is not identical to a BSS.


�Same change as previous table


�Apparently, we cannot emphasize this enough.


�Changed but change bars not working
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