January 2007

doc.: IEEE 802.11-07/1940r0

IEEE P802.11
Wireless LANs

	40 MHz operation in 2.4 GHz Forty_MHZ_Intolerant bit

	Date:  2007-01-01

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Matthew Fischer
	Broadcom
	190 Mathilda Place, Sunnyvale, CA 94086
	+1 408 543 3370
	mfischer@broadcom.com

	Vinko Erceg
	Broadcom
	190 Mathilda Place, Sunnyvale, CA 94086
	
	verceg@broadcom.com

	Jason Trachewsky
	Broadcom
	190 Mathilda Place, Sunnyvale, CA 94086
	
	jat@broadcom.com 

	Jim Petranovich
	Conexant
	
	
	Jim,petranovich@conexant.com

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGn Draft (i.e. they are instructions to the 802.11 editor on how to merge the TGn amendment with the baseline documents).

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rather than copy them to the TGn Draft.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
Summission Note: The CID list is not correct – it will be updated in a later version.

CID :

A

426, 7193, 8281, 4791, 295, 704, 1750, 6813, 7893, 689, 705
C

10902, 7315, 104, 258, 286, 288, 430, 431, 689, 705, 706, 1493, 1560, 1558, 1728, 2848, 3006, 3010, 3471, 3501, 3502, 3602, 4570, 4571, 7010, 7195, 7312, 7313, 7314, 7376, 7871, 7925, 8138, 8282, 8186, 8194, 10380, 14, 49, 69, 106, 174, 175, 291, 295, 449, 704, 712, 1069, 1495, 1503, 1517, 1559, 1561, 1625, 1635, 1657, 1657, 1661, 1718, 1750, 2730, 2737, 2738, 3117, 3453, 3513, 3514, 3515, 3882, 4007, 4048, 4084, 4288, 4574, 4640, 4791, 4792, 4804, 6115, 6122, 6123, 6769, 6813, 6938, 7006, 7012, 7024, 7178, 7282, 7319, 7320, 7331, 7372, 7385, 7424, 7448, 7473, 7767, 7839, 7840, 7873, 7878, 7879, 7893, 7894, 7913, 7922, 7923, 7926, 8014, 8021, 8045, 8127, 8200, 8255, 8263, 8281, 8284, 9241, 9248, 9249, 10016, 10017, 10018, 10020, 10208, 10209, 10210, 10212, 10247, 10261, 10271, 10293, 10379, 10388, 11730, 11731, 11732, 11733, 11975, 12111, 12200, 12201, 12202, 12245, 6799, 12265
R

Proposed resolution for ACCEPTED comments:

Accept – changes effected through the adoption of 11-06-xxxx-06-000n-40mhz-operation-in-24ghz-40mhz-intolerant-bit.doc

Proposed resolution for COUNTERED comments:

Counter – see the changes effected through the adoption of 11-06-xxxx-06-000n-40mhz-operation-in-24ghz-40mhz-intolerant-bit.doc
Not all listed comments are found in one of the following categories:
Add duplicate legacy modes:

689, 705

25mhz spacing:

104, 258, 286, 288, 430, 431, 689, 705, 706, 1493, 1560, 1558, 1728, 2848, 3006, 3010, 3471, 3501, 3502, 3602, 4570, 4571, 7010, 7195, 7312, 7313, 7314, 7376, 7871, 7925, 8138, 8282, 8186, 8194, 10380

CCA on secondary:

14, 49, 69, 106, 174, 175, 291, 295, 449, 704, 712, 1069, 1495, 1503, 1517, 1559, 1625, 1635, 1657, 1657, 1661, 1718, 1750, 2730, 2737, 2738, 3117, 3453, 3513, 3514, 3515, 3882, 4007, 4048, 4084, 4288, 4574, 4640, 4791, 4792, 4804, 6115, 6122, 6123, 6769, 6813, 6938, 7006, 7012, 7024, 7178, 7282, 7319, 7320, 7331, 7372, 7385, 7424, 7448, 7473, 7767, 7839, 7840, 7873, 7878, 7879, 7893, 7894, 7913, 7922, 7923, 7926, 8014, 8021, 8045, 8127, 8200, 8255, 8263, 8281, 8284, 9241, 9248, 9249, 10016, 10017, 10018, 10020, 10208, 10209, 10210, 10212, 10247, 10261, 10271, 10293, 10379, 10388, 11730, 11731, 11732, 11733, 11975, 12111, 12200, 12201, 12202, 12245 
Complete list:

14, 49, 69, 104, 106, 174, 175, 258, 286, 288, 291, 295, 295, 426, 430, 431, 449, 689, 704, 704, 705, 706, 712, 1069, 1493, 1495, 1503, 1517, 1558, 1559, 1560, 1625, 1635, 1657, 1657, 1661, 1718, 1728, 1750, 1750, 2730, 2737, 2738, 2848, 3006, 3010, 3117, 3453, 3471, 3501, 3502, 3513, 3514, 3515, 3602, 3882, 4007, 4048, 4084, 4288, 4570, 4571, 4574, 4640, 4791, 4791, 4792, 4804, 6115, 6122, 6123, 6769, 6813, 6813, 6938, 7006, 7010, 7012, 7024, 7178, 7193, 7195, 7282, 7312, 7313, 7314, 7315, 7319, 7320, 7331, 7372, 7376, 7385, 7424, 7448, 7473, 7767, 7839, 7840, 7871, 7873, 7878, 7879, 7893, 7893, 7894, 7913, 7922, 7923, 7925, 7926, 8014, 8021, 8045, 8127, 8138, 8186, 8194, 8200, 8255, 8263, 8281, 8281, 8282, 8284, 9241, 9248, 9249, 10016, 10017, 10018, 10020, 10208, 10209, 10210, 10212, 10247, 10261, 10271, 10293, 10379, 10380, 10388, 10902, 11730, 11731, 11732, 11733, 11975, 12111, 12200, 12201, 12202, 12245, 
TGn Editor: Insert the following text as a new definition in the correct location alphabetically within clause “3. Definitions” at about line 54 on page 54 in TGn draft D1.07:
HT-AP-19: An HT AP that is operating on a 20 MHz channel or set of 20 MHz channels that belong to the channel set that is defined in clause 19.
TGn Editor: Change figure n30 “HT Capabilities Info Field” at about line 54 on page 54 in TGn draft D1.07 by changing the name of the field “reserved” at bit location 14 to “Forty_MHZ_Intolerant”
TGn Editor: Insert a new row into table n23 “Subfields of the HT Capabilities Info field” on about page 56 line 29 of TGn draft D1.07, as shown:

	Forty_MHZ_Intolerant
	When sent by an AP, indicates whether other BSSs receiving this information are required to prohibit 40 MHz transmissions.

When sent by a STA, indicates whether the AP associated with this STA is required to prohibit 40 MHz transmissions by all members of the BSS. (See 9.20.7)
	Set to 0 by an AP if the AP allows use of 40 MHz transmissions in neighboring BSSs.
Set to 1 by an AP if the AP does not allow use of 40 MHz transmissions in neighboring BSSs.

Set to 0 by a STA to indicate to its associated AP that the AP is not required to restrict the use of 40 MHz transmissions within the AP’s BSS.

Set to 1 by a STA to indicate to its associated AP that the AP is required to restrict the use of 40 MHz transmissions within the AP’s BSS.


TGn Editor: Change the last referenced HT Action frame in the first paragraph of subclase “7.4.8.1 HT Action field” on page 68 at about line 50 of TGn draft D1.07 from “7.4.8.9 (Antenna Selection Indices Feedback frame format)” to “7.4.8.10 (Information Exchange frame format):

TGn Editor: Insert the following new row into table n29 of TGn draft D1.07 on page 69 at about line 25 to appear in the correctly ordered location of the table:

	8
	Information Exchange


TGn Editor: Change the entry found in the “Action field value” column of the last row of table n29 of TGn draft D1.07 on page 69 at about line 25 from “8-255” to “9-255”.

TGn Editor: Insert the following text as a new editor instruction and a new subclause 7.4.8.10 to appear between the end of the existing subclause “7.4.8.9 Antenna Selection Indices Feedback frame format” and the editor instruction to insert the new subclause “7.4a Aggregate MPDu (A-MPDU)” as found on page 73 at about line 53 of TGn draft D1.07:

Insert the following new sublcause:

7.4.8.10 Information Exchange frame format

The Information Exchange management action frame is of category HT. The format of its frame body is defined in Table n37a (Information Exchange).

Table n37a – Information Exchange

	Order
	Information

	1
	Category

	2
	Action

	3
	Fixed field list

	4
	Element list


The category field is set to the value 7 (representing HT).

The action field is set to 8 (representing Information Exchange).

The fixed field list contains a list of fixed fields with the following format:

Table n37b – Fixed field list

	Order
	Information

	1
	Fixed field list length (bytes)

	2
	Fixed field identifier

	3
	Fixed field


The Fixed field list length contains a value in bytes which is the total number of bytes that comprise the entire list of items of order 2 and 3 from the fixed field list.

Fixed field list items of order 2 and 3 are repeated in pairs as needed to convey the desired subset of fixed fields from the universe of possible fixed fields. The fixed field identifiers are listed in table n37c Fixed field identifiers.
Table n37c – Fixed field identifiers

	Fixed field identifier
	Fixed field
	Fixed field subclause reference

	1
	Authentication algorithm number
	7.3.1.1

	2
	Authentication transaction sequence number
	7.3.1.2

	3
	Beacon Interval field
	7.3.1.3

	4
	Capability Information field
	7.3.1.4

	5
	Current AP Address field
	7.3.1.5

	6
	Listen Interval field
	7.3.1.6

	7
	Reason code field
	7.3.1.7

	8
	AID field
	7.3.1.8

	9
	Status Code field
	7.3.1.9

	10
	Timestamp field
	7.3.1.10

	11
	Action field
	7.3.1.11

	12
	Dialog token field
	7.3.1.12

	13
	DLS Timeout value field
	7.3.1.13

	14
	Block Ack parameter set field
	7.3.1.14

	15
	Bock Ack timeout value field
	7.3.1.15

	16
	DELBA Parameter set field
	7.3.1.16

	17
	QoS Info field
	7.3.1.17

	18-255
	Reserved
	NA

	
	
	


The element list contains a list of elements which are self descriptive in size and meaning.
TGn Editor: Insert the following text as two new paragraphs to appear between the second  and third paragraphs of subcluase 9.20.7 “STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS” at about line 55 on page 155 in TGn draft D1.07 as follows:

An HT-AP-19 that indicates that it is not capable of operating its BSS in a 20/40 MHz mode shall always set the Forty_MHZ_Intolerant field to 1 in transmitted HT Capabilities elements.
An HT-AP-19 that indicates that it is capable of switching between a 20 MHz mode and a 20/40 MHz mode may set the Forty_MHZ_Intolerant field to 1 in transmitted HT Capabilities elements.
An HT-AP-19 that receives on any 20 MHz channel in the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel:

a beacon frame that contains no HT Capabilities element
or
a beacon frame that contains an HT Capabilities element with the value of 1 in the Forty_MHZ_Intolerant field
or

an Information Exchange management action frame with the Forty_MHZ_Intolerant field to 1 from a STA with which it has an active association
shall set the STA Channel Width field to 0 in transmitted HT Information elements to indicate 20 MHz and shall set the Secondary Channel Offset field to 0 in transmitted HT Information elements to indicate that no secondary channel is present.

An HT-AP-19 that has met the above conditions and performed the above operation shall operate in accordance with the following restrictions:

The HT-AP-19 shall not set the STA Channel Width field to 1 in transmitted HT Information elements until a Recovery Period has elapsed where the Recovery Period conditions are described below.

The Recovery Period is a time duration of twenty minutes during which the following conditions have been met:

1. There are no receptions in any of the 20 MHz channels of the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel of beacon frames that contain no HT Capabilities element
2. There are no receptions in any of the 20 MHz channels of the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel of beacon frames containing an HT Capabilities element with the value of 1 in the Forty_MHZ_Intolerant field.
3. There are no receptions of Information Exchange management action frames with the Forty_MHZ_Intolerant field to 1 from STA which have an active association with the AP

An HT-AP-19 that has an active association with at least one non-HT STA shall set the Forty_MHZ_Intolerant bit in all transmitted HT Capability elements to 1, and may set the Forty_MHZ_Intolerant bit to 1 at other times.
An HT-AP-19 that has an active association with at least one HT-STA whose last successfully indicated value of the Forty_MHz_tolerance bit is 0 in any transmitted frame to the HT-AP-19 shall set the STA Channel Width field to 0 in transmitted HT Information elements to indicate 20 MHz and shall set the Secondary Channel Offset field to 0 in transmitted HT Information elements to indicate that no secondary channel is present. An HT-AP-19 may transmit an Information Exchange management frame to a STA including a Request Information element in order to request an update of the status of the Forty_MHZ_intolerant field of the HT Capabilities element.
An HT-AP-19 shall not set the STA Channel Width field to 1 in transmitted HT Information elements before a Recovery Period has elapsed.

Before transmitting a frame containing an HT Information element with the STA Channel Width field set to 1, an HT-AP-19 shall have completed an OBSS Scan at a time no earlier than one beacon interval preceeding the transmission.

An OBSS Scan operation is defined as a passive or active scan of all of the 20 MHz channels contained in the AP Channel Report set wherein, the per-channel scan duration is a minimum of 10 TU and where each channel in the set is scanned at least once per twenty minutes.

TGn Editor: Change the last paragraph of subcluase 9.20.7 “STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS” at about line 4 on page 156 in TGn draft D1.07 as follows:

Recommending a transmission width of 20MHz has no effect on the BSS requirements regarding protection of 40MHz transmissions or on the STA Channel Width advertised by the associated AP. A STA should re-associate with its Supported Channel Width Set field set to 0 (indicating only 20 MHz operation) to obtain this protection. (Ed: CID 1467) An HT-STA that is associated with an HT-AP-19 and that receives on any of the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel, either:

a beacon frame that contains no HT Capabilities element 
or
a beacon frame that contains an HT Capabilities element with the value of 1 in the Forty_MHZ_Intolerant field
shall perform either of the following operations:

1. disassociate from the HT-AP-19 and re-associate with the HT-AP-19 with its Supported Channel Width Set field set to 0, indicating support only for 20 MHz operation, and the Forty_MHZ_Intolerant field set to 1 in the HT Capability element
2. successfully transmit to its associated HT-AP-19 an Information Exchange management action frame with the Forty_MHZ_Intolerant field set to 1 in an HT Capability element if the last successfully transmitted indication to the HT-AP-19 of the Forty_MHZ_tolerant field was 0.
A STA that has met the above conditions and performed at least one of the above operations shall operate in accordance with the following three restrictions:
the STA shall not transmit to its associated AP an Information Exchange management action frame with the Forty_MHZ_Intolerant field set to 0 in an HT Capability element before a Recovery Period has elapsed, where the Recovery Period conditions are described below.
the STA shall not transmit a frame with the Suported Channel Width Set field set to 1, indicating 40 MHz, for a Recovery Period has elapsed, where the Recovery Period conditions are described below.

the STA shall not re-associate with the HT-AP-19 with a Capability element containing a value of 0 for the Forty_MHZ_Intolerant field for a Recovery Period has elapsed, where the Recovery Period conditions are described below:
The Recovery Period is a time duration of twenty minutes during which the following conditions have both been met:

1. There are no receptions of beacon frames on any 20 MHz channel in the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel that contain no HT Capabilities element
2. There are no receptions on any 20 MHz channel in the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel of beacon frames containing an HT Capabilities element with the value of 1 in the Forty_MHZ_Intolerant field.
A STA may set the Forty_MHZ_Intolerant bit to 1 in a (re)association frame or in an Information Exchange management action frame sent to the AP, for reasons other than the detection of an intolerant BSS.
Before transmitting a frame containing an HT Capability element with the Forty_MHZ_Intolerant bit set to 0, an HT-STA that is associated with an HT-AP-19 shall complete an OBSS Scan at a time no earlier than one beacon interval preceeding the transmission.

An HT-STA that indicates that it is capable of switching between a 20 MHz mode and a 20/40 MHz mode support shall indicate support for the Beacon Request Measurement Request and shall accept all Beacon Measurement Requests from its associated HT-AP-19 that have a value of 254 for the reporting condition.

An HT-AP-19 that indicates that it is capable of switching between a 20 MHz mode and a 20/40 MHz mode support shall transmit a Beacon Request Measurement request to an HT-STA within 2 minutes of the initial association by that HT-STA. The request shall include the following specifics:

1. The mode shall be either passive mode or active mode

2. The measurement duration shall be a minimum of 10 TU, representing the time required to scan per channel

3. The channel number shall be 255, indicating that iterative measurements shall be performed on all channels in the AP Channel Report

4. The BSSID shall be the broadcast BSSID
5. The reporting condition shall be 254 (report not necessary), since the action by the HT-STA is to modify its operating mode and communicate this to the HT-AP-19 after examining the contents of the received beacons
6. The threshold value may be non-zero, in which case, it indicates the minimum RCPI for a beacon to be examined as per the procedures in “9.20.7 STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS. Received beacons that do not meet this minimum RCPI threshold do not need to be processed.
During each successive twenty minute period of continued association by an HT-STA, the associated HT-AP-19 shall transmit additional Beacon Request Measurement requests to that HT-STA such that all of the channels in the AP Channel Report shall have been scanned at least once by the HT-STA for a minimum duration of 10 TU per scanned channel during the twenty minutes.

An HT-AP-19 that indicates that it is capable of switching between a 20 MHz mode and a 20/40 MHz mode shall transmit an AP Channel Report containing at least the nine 20 MHz channels comprising the five adjacent 20 MHz channels that are centered on the primary channel and the five adjacent 20 MHz channels that are centered on the secondary channel.

TGn Editor: Insert the following text and editor’s instruction immediately preceeding the heading “12. PHY service specification” at about line 15 on page 187 in TGn draft D1.07:

11.17 STA-STA Information Exchange
A STA that supports the Information Exchange management frame type shall set the Information Exchange Support bit to 1 in transmitted Extended Capabilities information elements.

A STA that supports the Information Exchange management frame type may transmit any information that is supported by the Information Exchange management frame format to any other STA that also supports the Information Exchange management frame type.

A STA shall not transmit an Information Exchange management frame to a STA that does not support the Information Exchange management frame.

Any changes to information that are indicated through an Information Exchange management frame take effect when the Information Exchange management frame is acknowledged.
The most recently received information from within an Information Exchange management frame shall supercede any earlier received information, regardless of the frame type and subtype that was used to communicate that information. For example, information may be provided within Information Exchange management frames, within Management Action frames, and within other management frame subtypes.

The most recently transmitted information from within an Information Exchange management frame shall supercede any earlier transmitted information, regardless of the frame type and subtype that was used to communicate that information. For example, information may be provided within Information Exchange management frames, within Management Action frames, and within other management frame subtypes.

A STA may transmit an Information Exchange management frame that contains the Requested Information element to another STA that supports the Information Exchange management frame. The receiving STA shall respond to the Information Exchange management frame by transmitting an Information Exchange management frame that contains the information that was requested in the Requested Information element.

TGn Editor: Insert the following text and figure and editor’s instruction immediately preceeding the heading “7.3.2.30 TSPEC element” at about line 65 on page 53 in TGn draft D1.07:

7.3.2.27 Extended Capabilities information element
Change the last paragraph of the subclause as follows:

The Capabilities field is a bit field indicating the capabilities being advertised by the STA transmitting the information element. There are no capabilities defined for this field in this revision of the standard. One octet of extended information has been defined. The format of that octet appears in figure n28a “Capabilities field first octet”.
	Bits
	0
	1-7

	Field name
	Information Exchange Support
	Reserved


Figure n28a – Capabilities field first octet
The Information Exchange Support field indicates support for the Information Exchange management frame type and its use. The Information Exchange Support field shall be set to 1 to indicate support for the communication of STA information through the transmission and reception of the Information Exchange management frame. The Information Exchange Support field shall be set to 0 to indicate a lack of support for the communication of STA information through the transmission and reception of the Information Exchange management frame. If a STA does not support the use of the Information Exchange management frame subtype, then the STA is not required to transmit the Extended Capabilities Information element.

TGn Editor: Insert the following text and editor’s instruction immediately preceeding the heading “7.3.2.25 RSN Information element” at about line 8 on page 53 in TGn draft D1.07:

7.3.2.21 Measurement Request element

7.3.2.21.6 Beacon Request

Change the last row of table 29b as follows:

	Reserved
	11-2553


Insert two new rows to become the last rows of table 29b as follows:

	Report not required to be issued
	254

	Reserved
	255


TGn Editor: Insert the following text and editor’s instruction immediately preceeding the heading “7.3.2.25 RSN Information element” at about line 8 on page 53 in TGn draft D1.07:

11.10.8.1 Beacon Report
Change the second sentence of the second from last paragraph as follows:

When the requested Reporting Condition value is non zero and not 254, the STA shall create and transmit a Beacon Report element for that measured frame only if the condition indicated in Table 29b is true.

Insert a new paragraph to become the last paragraph of this subclause as follows:

When the requested Reporting Condition value is 254, then the STA is not required to create and transmit a Beacon Report element in response to the received Beacon Report measurement request.

TGn Editor: Insert the following text and editor’s instruction immediately preceeding the heading “7.3.2.20a Secondary Channel Offset element” at about line 40 on page 52 in TGn draft D1.07:

7.3.2.12 Request information element

Change the text of the subclause as follows, leaving the figure unchanged:

This element is placed in a Probe Request frame to request that the responding STA include the requested information in the Probe Response frame. This element may also be placed in an Information Exchange management frame to request that the receiving STA include the requested information in a subsequent transmission of an Information Exchange management frame. The format of the information element shall be as shown in Figure 66.

The Element ID of this information element shall be 10. The information element is variable in length. The length of the information element is indicated in the Length field.

The Requested Element IDs are the list of elements that are to be included in the responding STA’s Probe Response frame or Information Exchange management frame. The Requested Element IDs shall be listed in order of increasing element ID.

A STA shall return only those information elements that it supports. In an improperly formed Request information element, a STA may ignore the first information element requested that is not ordered properly and all subsequent information elements requested. In the probe response frame or the subsequently transmitted Information Exchange management frame, the STA shall return the requested information elements in the same order requested in the Request information element of the probe request frame or the initial Information Exchange management frame, respectively.
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Abstract


This document describes new mechanisms to be added to the TGn draft 1.07 that will address issues raised in various CIDs of LB84 regarding coexistence between 20 MHz BSS and 20/40 MHz BSS. The mechanisms provided in the proposal include discovery and propagation of information regarding associated and neighboring 40 MHz intolerant devices and rules for forbidding 40 MHz operation when such information suggests an overlapping condition between 40 MHz capable and 40 MHz intolerant devices. Adoption of the submission would address a number of CIDs which are listed in the body of the document, being too numerous to list here.
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