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Edit note: 11p needs an updated abstract.  Propose to delete the existing abstract and replace with the following (authored in part by Dick Roy):
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 communicaitons 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, these time durations 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 without having to join a BSS and 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 rapidly changing communications environments.  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.
Proposed changes to the body of the 11p amendment:

1.  Delete the present contents of Clause 5 in P802.11p D1.0 draft and Insert the following:
5. General Description of the Architecture

Insert a new paragraph after Clause 5.2.2 as follows adjusting the subclause numbers as necessary:

5.2.3 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 to or through a DS.
WAVE also supports data exchange between STAs, and between STAs and a DS, when a 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.  WAVE mode STAs that intialize WBSSs are termed WBSS providers.  WAVE mode STAs that elect to communicate within a WBSS initialized by a provider are termed WBSS users.

STAs in WAVE mode become members of a WBSS in one of two ways, either as a provider or as a user.  STAs initialize WBSSs as described in 11.16.1 and thereby become members of the WBSS.   STAs join a WBSS and synchronize with that WBSS as described in 11.1.3.4 and 11.16.2 respectively.  Unlike infrastructure and ad-hoc 802.11 BSS types, WBSSs do not require 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 functionality of an AP within the 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.

Insert the following new subclause (5.2.3.4) after subclause 5.2.3.3 adjusting the subclause numbers as necessary:
5.2.3.4 DS concepts in a WBSS

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

5.4.1.1 Distribution

Insert after last sentence of first paragraph:

WBSSs do not use the DSS provided by the 802.11 MAC (see 5.2.3.4).
2.  Delete the present contents of Clause 7 in P802.11p D1.0 draft and Insert the following:
7. Frame formats
7.1 MAC frame formats
7.1.3 Frame fields

7.1.3.1.2
Insert the following sentence after table 1:

In WAVE mode, management frames of subtype 1101 (action frames), control frames of subtype 1011, 1100 and 1101 (RTS, CTS and ACK), and data frames of subtype 0000, 0100 and 1000 shall be used.  Other available frame types generally require authentication and association, which are not required to operate 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 the MAC address of the initiator of the WBSS. The value of this field may be a locally administered IEEE MAC address as defined in 5.2 of IEEE Std 802-1990. 

Add to the last paragraph of 7.1.3.3.3 after the last sentence:
In WAVE mode, STAs shall use an arbitrary BSSID for transmitting data frames while not a member of a BSS.
7.3 Management frame body components
7.3.1 Fixed fields

Change subclause 7.3.1.4 to the following, renumbering subclauses and figures as necessary:

7.3.1.4 Capability Information field

Change the contents of Figure 40 as shown and after the statement, “For IBSS, the Short Slot Time subfield shall be set to 0.” Add the following statement:

	B0
	B1
	B2
	B3
	B4
	B5
	B6
	B7
	B8
	B9
	B10
	B11
	B12
	B13
	B14
	B15

	ESS
	IBSS
	CF- pollable
	CF-poll request
	Privacy
	Short preamble
	PBCC
	Channel agility
	Spectrum mgmt
	QoS
	Short Slot time
	APSD
	WAVE
	DSSS-OFDM
	Block Ack
	Rsrv

	Octets                                                                                                     2


Figure 40—Capability Information fixed field
Edit NOTE: Bit 12 for WAVE needs to be cleared with the IEEE Assigned Number Authority (IANA).

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 21 and update the reserved value as shown:

Table 21—Category values

	Name
	Value
	See subclause  

	WAVE management
	5
	7.4.7

	Reserved
	6-127
	-


Insert the following new subclause (7.3.3) after subclause 7.3.2 adjusting the subclause numbers as necessary:

7.3.3 WAVE Information elements

The WAVE Information elements require extended length and shall be used only in the WAVE Announcement action frame.  The WAVE element format is shown in Figure p8.

	
	WAVE Element ID
	Length
	Content

	Octets
	1
	2
	0 ~ 2238


Figure p8—WAVE element format 

The set of valid WAVE elements is defined in Table p1A.

Table p1A—WAVE elements
	WAVE information 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 a final subclause, 7.4.7, after subclause 7.4.6 as follows with figures and tables included, renumbering as necessary:
7.4.7 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 p1. 
Table p1—WAVE Action field values

	Action Value field value
	Description

	0
	WAVE announcement

	1– 255
	Reserved


7.4.7.1 WAVE Announcement frame format
The format of the WAVE Announcement action frame is show in figure XX.
	
	Category
	Action Value
	Wave Announcement contents

	Octets
	1
	2
	variable


Figure XX—WAVE Announcement action frame format

The WAVE Annoucement action frame shall be used by a station to transmit the WAVE announcement contents defined in Table p2, using the procedures defined in 11.16.  

Table p2—WAVE announcement contents
	Order
	Information Element

	1
	Timestamp

	2
	Capability information

	3
	SSID

	4
	Supported rates

	5
	EDCA parameter set

	6
	WSI (WAVE element)


3.  Delete the present contents of Clause 9 in P802.11p D1.0 draft and Insert the following:
9. MAC sublayer functional description

Insert the following sentence at the end of the first paragraph of 9.1.3:

9.1.3 Combined Use of PCF and DCF

Because beacons are not required by WAVE (see 11.16), the PCF is not supported in a WBSS.  
Insert the following new subclause (9.15) after subclause 9.14 adjusting the subclause numbers as necessary:
9.15 WAVE mode operations
A WAVE mode BSS shall be initiated by a provider by transmitting a WAVE Announcment (broadcast, multicast or unicast).  User participation in a WBSS shall be triggered by the reception of a WAVE Announcement action frame as opposed to a beacon or probe response (see 11.16).

Prioritized access in WAVE mode operations uses the EDCA mechanism. A pre-determined EDCA parameter set shall be used for all STAs when transmitting data frames in the absence of a WBSS. This EDCA parameter set is shown in Table p3. For data exchanges within a WBSS, the EDCA parameter set received in the WAVE Announcement action frame shall be used. The default EDCA parameter set used in the WAVE Announcement is shown in Table 37.
Table p3― EDCA parameter set in the absence of a BSS

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

	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


4.  Delete the present contents of sublause 10.3.9.1 in P802.11p D1.0 draft and Insert the following:
10.3.9.1 MLME-RESET.request

Add the following text to the end of clause 10.3.9.1.3:  

When changing the MAC address to an arbitrary locally administered address, the reset time associated with the MLME-RESET.request shall be less than 2 TUs.  WAVE mode MAC operation shall resume in less than 2 TUs after changing the value of the locally administered MAC address.

5.  Delete the present contents of Clause 11 in P802.11p D1.0 draft and Insert the following:
11.16 WAVE 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 (users of a WBSS) shall scan for WAVE Announcement action frames.  These frames contain all the information necessary to join a WBSS.  The channel specified by the value of dot11CurrentFreqency shall be used in initializing and joining a WBSS, and STAs in WAVE mode shall scan for WAVE Announcements on this channel only.
11.16.1 Initializing a WBSS

STAs in WAVE mode initialize WBSSs by transmitting WAVE Announcement action frames. Such a STA is termed a provider. Upon the receipt of a MLME-WAVEANNOUNCEMENT.request by the MLME from the SME, a provider 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. 

11.16.2 Joining a WBSS

STAs in WAVE mode that receive WAVE Announcement action frames are termed users. When a user receives a WAVE Announcement action frame, the following steps shall be taken if the MIB attribute dot11WAVEServicesRequired is TRUE:

1. The MLME shall issue an MLME-WAVEANNOUNCEMENT.indication to the SME. 

2. If SME elects to join the WBSS, the SME shall issue a MLME-WAJOIN.request (see 10.3.33.1) to the MLME.  Upon the receipt of a MLME-WAJOIN.request at 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 p9.  After joining a WBSS, a STA may transmit data to other STAs or to a DS.

Edit NOTE: Change JOIN to WAJOIN in figure below.
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6.  Letter ballot comments addressed by this document:
TBD (in process)
Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.11.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <� HYPERLINK "http://%20ieee802.org/guides/bylaws/sb-bylaws.pdf" \t "_parent" �http:// ieee802.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:stuart.kerry@philips.com" \t "_parent" �stuart.kerry@philips.com�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


This document describes the changes proposed in response to the Motion approved during the TGp session in Jacksonville on May 18, 2006:





Motion: Move to accept the recommendation to add subclauses to clauses 5, 7, and 9 that specify the MAC differences between the 11p WAVE mode and IBSS and infrastructure BSS (specifically, no beaconing or association, no management frames used except WAVE Announcement, Measurement Request/Report and link Measurement Request/Report, and control frames still permitted) in 802.11p.





This document uses REVma D7.0 for reference.  The specific changes to P802.11p D1.0 are proposed in this document, which also required edits to other parts of clauses 5, 7 and 9, as well as minor changes to clauses 10 and 11.  For the 802.11p draft this document essentially proposes replacing the existing clauses 5, 7, 9 and 11 with those provided herein, with a minor change to subclause 10.3.9.1. However, not all portions of these clauses were changed; they are provided here in their entirety for the convenience of the reader.  The comments addressed by this document from the letter ballot on draft 1.0 are listed at the end of this document.





 This introduction is not part of IEEE P802.11p, Draft Amendment to STANDARD FOR�Wireless Access in rapidly-varying RF Environments (WAVE) – LAN/MAN Specific Requirements - �Part 11: Wireless Medium Access Control (MAC) and physical layer (PHY) specifications 
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