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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.
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 11-06-1699-06-000n-lb84-submission-40mhz-operation-in-24ghz.doc

Proposed resolution for COUNTERED comments:

Counter – see the changes effected through the adoption of 11-06-1699-06-000n-lb84-submission-40mhz-operation-in-24ghz.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 at the appropriate alphabetically-sorted location within subclause 3 of TGn draft D1.06:

3.n34 20MHz PPDU: either a clause 17 PPDU, or clause 19 OFDM PPDU, or a clause 21 20MHz HT-PPDU.
3.n35 40MHz PPDU: 40MHz HT PPDU as defined in clause 21.
TGn editor: Add the following fields to figure n44 HT Information element format of TGn Draft D1.06:
	
	
	
	
	B0       B1
	B2
	B3
	B4
	B5      B7

	Element ID
	Length

	Primary Channel
	Secondary Channel Offset
	STA Channel  Width
	RIFS Mode
	PSMP Access only
	Service Interval Granularity

	Octets: 
	1
	1
	1
	
1


	B0     B1
	B2
	B3               B4
	B5                    B6
	B7                            B8
	B9           B15

	Operating Mode
	Non-GF STAs Present
	Secondary Channel Activity Threshold
	Secondary Channel Activity Detection Period
	Secondary Channel Recovery Wait Time
	Reserved

	
2


	B0      B6
	B7
	B8
	B9
	B10
	B11
	B12  B15
	

	Basic STBC MCS 
	Dual CTS Protection
	Secondary Beacon
	L-SIG TXOP Protection Full Support
	PCO Active
	PCO Phase
	Reserved
	Basic MCS Set

	
2
	16


Figure n44—HT Information element format

TGn editor: Add the following rows to table n25 HT Information element of TGn draft D1.06:
	Field
	Definition
	Encoding

	Secondary Channel Activity Threshold
	Indicates the minimum level of Secondary Channel  non-BSS activity that will cause a switch to 20MHz.

The level is expressed as a percentage of time active as defined in 11.9.8.4.
	Set to 0 for 2%

Set to 1 for 6%

Set to 2 for 12%

Set to 3 for 16%




 

	Secondary Channel Activity Detection Period
	Indicates the period over which non-BSS activity in the secondary channel is detected
	Set to 0 for 1s

Set to 1 for 4s
Set to 2 for 8s
Set to 3 for 14s





	Secondary Channel Recovery Wait Time
	Indicates the minimum period that a STA waits after it has moved to 20MHz because of secondary channel non-BSS activity before returning to 40MHz channel width. 
	Set to 0 for 60s
Set to 1 for 240s

Set to 2 for 480s
Set to 3 for 1680s




 


TGn Editor Add the following text after line 15 in page 39 in subclause 7.3.1.24 Channel Width field of draft D1.06:
When the channel width is set to 2 indicating a static change of the channel to the 20MHz primary channel, the station will use the 20MHz channel and not be able to receive 40MHz packets.

TGn Editor: Replace the entire text of subclause “9.20.2 STA CCA sensing 20/40/ MHz BSS” with following text of TGn draft D1.06 on about page 144:
Submission Note: CCA Sensing sections refer to both the 2.4GHz and the 5GHz band
9.20.2 STA CCA sensing 20/40 MHz BSS

A station may transmit a 20 MHz PPDU in the primary channel following the rules in 9.9.1.

A STA transmitting a 40 MHz PPDU shall sense CCA on both the 20 MHz primary channel and the 20 MHz secondary channel before any 40 MHz transmission shall commence. A STA transmitting a 20 MHz PPDU in the primary channel shall sense CCA of the 20 MHz primary channel only before transmitting. Secondary channel CCA shall be deemed BUSY during transmission or reception of a 20 MHz frame in the primary channel. Secondary channel CCA shall be deemed BUSY during transmission of a 20 MHz frame in the secondary channel.
At the specific slot boundaries, determined by the station based on the 20 MHz primary channel CCA, when the transmission begins a TXOP (as described in 9.9.1.3), the station shall be permitted to transmit using a 40 MHz rate only if the secondary channel has been idle for a duration of at least a DIFS immediately preceding the impending 40 MHz transmission and may either transmit no PPDU or transmit a 20 MHz PPDU if the secondary channel has not been idle for a duration of at least a DIFS immediately preceding the impending transmission. The next earliest 40 MHz transmission for the device, if it chooses not to transmit either a 40 MHz PPDU or a 20 MHz PPDU shall be when an additional backoff (determined using the same contention window value as the previous backoff) on the primary channel has expired and the secondary channel has been idle for at least a DIFS immediately preceding the impending 40 MHz transmission.
When the TXOP is obtained for a 40 MHz transmission, the station may transmit 40 MHz frames and/or 20 MHz frames during the TXOP. When the TXOP is obtained for a 20 MHz transmission, the station shall not transmit 40 MHz frames during the TXOP.
TGn editor: Insert the following text at the end of subclause “ 9.20.4 Protection in 20/40 MHz BSS,” near the end of page 146 of draft D1.06:

A 40/20MHz capable station operating in the 2.4GHz band shall switch to 20MHz mode according to the rules specified in 11.9.8.4.
A station may enable protection for 40 MHz transmissions at any time that activity is detected in the secondary channel.

TGn Editor:  Change the second paragraph of subclause “9.20.7 STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS” in TGn draft D1.06, page 146, about line 45 as follows:

9.20.7 STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS
When a STA is associated with an AP that declares a Supported Channel Width of 20/40 MHz, the STA may

transmit frames in the 20 MHz wide primary channel as well as in the 40 MHz wide channel. A non-AP STA

that is a member of a 40MHz BSS shall not transmit non-Control type 20MHz frames in the secondary channel. (Ed: CID 1464) A 40 MHz capable STA is not required to respond to a control frame received on the secondary channel.
TGn editor: insert the following subclause on page 176, to appear after subclause 11.9.8.3 Channel management at the AP in draft D1.06
Insert the following new subclause:

11.9.8.4 Channel width switching in the 2.4GHz band.

A non-AP STA operating in 20/40 MHz mode in the 2.4 GHz band shall switch to 20 MHz mode if the total  duration of time with PHY_CCA.indicate(BUSY) signaled for the secondary channel exceeds Secondary Channel Activity Threshold percent of the preceeding Secondary Channel Activity Detection Period seconds, where the PHY_CCA.indicate(BUSY) events are not caused by transmissions that are part of a 40 MHz transmission or 40 MHz reception or a 20 MHz transmission in the primary channel or a 20 MHz reception in the primary channel.
When switching to 20 MHz mode, the station shall transmit a Notify Channel Width with the channel width set to 2.  After the AP transmits an ACK to the STA, no 40MHz transmission should be sent to the STA until it sets its channel width to 40MHz using Notify Static Channel Width Frame. When the STA has set its static channel width to 2, it cannot receive or transmit 40MHz transmissions. A STA that has set its static channel width to 2 shall only transmit PPDUs that conform to the 20MHz mask specified in 21.3.20.1. The STA may return to transmission using the 40 MHz channel and set its recommended channel width to 40MHz Secondary Channel Recovery Wait Time seconds after switching to 20 MHz operation.   After a STA has set its recommended channel width to 40MHz, it shall not transmit a 40MHz transmission for at least Secondary Channel Activity Detection Period.  It may transmit 40MHz upper or 40MHz lower transmissions.

An AP operating a 20/40 MHz BSS in the 2.4 GHz band shall switch the BSS to 20 MHz mode following the Extended Channel Switch Anouncement procedure if the total duration of time with PHY_CCA.indicate(BUSY) signaled for the secondary channel exceeds Secondary Channel Activity Threshold percent of the preceeding Secondary Channel Activity Detection Period seconds, where the PHY_CCA.indicate(BUSY) events are not caused by transmissions that are part of a 40 MHz transmission or 40 MHz reception or a 20 MHz transmission in the primary channel or a 20 MHz reception in the primary channel.

The AP may return the BSS to 20/40 MHz mode Secondary Channel Recovery Wait Time seconds after switching to 20 MHz mode.

For the purpose of determining the total duration of time that PHY_CCA.indicate(BUSY) is signaled for the secondary channel, STA shall sample the PHY_CCA.indicate(BUSY) of the secondary channel at a rate that is not below 1kHz. When the secondary channel PHY_CCA.indicate() sample is found to be BUSY, then the secondary channel is considered BUSY until a subsequent sample is found to be IDLE. Successive time periods of duration Secondary Channel Activity Detection Period seconds during which PHY_CCA.indicate() sampling is performed may be sequentially spaced in time.
TGn editor: Change lines 6-10 of 21.3.10.11on page 249 of TGn draft D1.06 to appear as follows:

Non-HT duplicate transmission is used to transmit to clause 17, clause 18, or clause 19 STAs that may be present in either the upper or lower halves of the 40 MHz channel.

Non-HT duplicate transmission for clause 17 and clause 19 devices uses OFDM rates where the L-STF, L-LTF, and L-SIG are transmitted in the same way as in an HT 40 MHz transmission. The HT-SIG, HT-STF, and HT-LTF are not transmitted. Data transmission is defined in Equation (21-59).

TGn editor: Insert, after line 42 of 21.3.10.11 on page 250 of TGn draft D1.06, the following text:
Non-HT duplicate transmission of direct sequence signals is defined by Equation (21-60) where rDS(t) is a clause 18 or clause 19 direct-sequence or CCK signal with a data rate of 1 Mbit/s, 2 Mbit/s, 5.5 Mbit/s or 11 Mbit/s. 
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                             (21-60)
How to use multiple antennas in combination with direct sequence signals is left up to the implementer. 

TGn Editor:  Insert the following text as the new first paragraph of “21.3.21.5 Clear channel assessment (CCA) sensitivity” on page 266 of TGn draft D1.06 as shown:

The receiver of a 20/40 MHz STA shall provide CCA on both the primary and secondary channels.

TGn Editor:  Change the text of “21.3.21.5 Clear channel assessment (CCA) sensitivity” on page 266 of TGn draft D1.06 as would appear after accounting for the changes from the adopted document 11-06-1571r5 and the accepted changes to the sensitivity levels as agreed to by passing motion during the PM2 TGn session of November 15, 2006, beginning with the words “The start of a valid HT transmission” as is shown:
When the secondary channel is idle, the start of a valid 20 MHz HT transmission in the primary channel that is not also a valid Clause 17 or Clause 19 transmission at a receive level equal to or greather than the minimum modulation and coding rate sensitivity of -82 dBm shall cause the PHY to set PHY-CCA.indicate(BUSY) with a probability > 90% within 4 usec. The start of a valid 40 MHz HT transmission in both the primary channel and the secondary channel at a receive level equal to or greather than the minimum modulation and coding rate sensitivity  of -79 dBm shall cause the PHY to set PHY-CCA.indicate(BUSY) for both the primary channel and the secondary channel with a probability per channel > 90% within 4 usec. In a 40 MHz channel CCA shall be indicated for a signal at that level at the primary channel.

TGn Editor:  Change, in subclause “21.3.21.5 Clear channel assessment (CCA) sensitivity” on page 266 of TGn draft D1.06, in the middle of the first paragraph, the text that begins with the words “any signal 20 dB above the minimum modulation” as is shown:
any signal 20 dB above the minimum modulation and coding rate sensitivity (–62 dBm for either 20 MHz channel provided that the other 20 MHz channel is IDLE, -59 dBm for a 40 MHz channel)

TGn Editor:  Add, in subclause “21.3.21.5 Clear channel assessment (CCA) sensitivity” on page 266 of TGn draft D1.06, after above changed sentence the following:
The receiver shall hold the 20 MHz primary channel CCA signal busy for any signal 20 dB above the minimum modulation and coding rate sensitivity (–62 dBm) in the 20 MHz primary channel. When the primary channel is idle, the receiver shall hold the 20 MHz secondary channel CCA signal busy for any signal 20 dB above the minimum modulation and coding rate sensitivity (–62 dBm) in the 20 MHz secondary channel. For a 40 MHz transmission, both primary channel CCA and secondary channel CCA shall indicate busy for any signal level above -59 dBm.
TGn Editor:  Insert the following text as the new last paragraph of “21.3.21.5 Clear channel assessment (CCA) sensitivity” on page 266 of TGn draft D1.06 as shown:

The primary channel is the channel indicated in the MIB attribute dot11CurrentPrimaryChannel. The secondary channel is the channel indicated in the MIB attribute dot11CurrentSecondaryChannel.
TGn Editor Insert the following into the dot11OperationTable found within Annex D:

dot11SecondaryChannnelActivityThreshold,

dot11SecondaryChannnelActivityDetectionPeriod,

dot11SecondaryChannnelOutBSSWaitTime
TGn editor: insert the following MIB entries to Annex D

dot11SecondaryChannnelActivityThreshold OBJECT-TYPE

SYNTAX INTEGER 

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“Indicates the minmum percentage of Secondary channel non-BSS transmission that will cause a switch to 20MHz.  Allowed values are 0-3. The values correspond to [2 6 10 16] percent. Default value is 2, representing 10%”

::= { dot11OperationEntry 33 }
dot11SecondaryChannnelActivityDetectionPeriod OBJECT-TYPE

SYNTAX INTEGER 

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“Indicates the period over which outside BSS activity in the secondary channel shall be detected. Allowed values are 0-3. The values correspond to [1 4 8 14] seconds.  Default value is is 2, representing 8s”

::= { dot11OperationEntry 34 }
dot11SecondaryChannnelRecoveryWaitTime OBJECT-TYPE

SYNTAX INTEGER 

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“Indicates the minimum period in which a STA should wait after it has moved to 20MHz because of secondary channel Outside BSS activity before returning to 40MHz channel width.. Allowed values are 0-3.   The values correspond to [60 240  480 1680] seconds.  Default value is 2, representing 480s”

::= { dot11OperationEntry 33 }
Abstract


This document contains proposed changes to the IEEE P802.11n Draft to address the following LB84 comments:


Too numerous to list here – please see main body of document





The changes marked in this document are based on TGn Draft version 1.06.
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