October 2006 

doc.: IEEE 802.11-06/1733r0

IEEE P802.11
Wireless LANs

	Normative Text for 40/20 MHz Operation using Extension Channel CCA

	Date:  2006-09-19

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Ali Raissinia
	Airgo
	
	650-475-1997
	ali@airgonetworks.com

	Srini Kandala
	Airgo
	
	
	srini@airgonetworks.com

	Richard Van Nee
	Airgo
	
	
	vannee@airgonetworks.com

	Allert VanZelst
	Airgo 
	
	
	allert@airgonetworks.com

	VK Jones
	Airgo 
	
	
	vkjones@airgonetworks.com

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





Interpretation of a Motion to Adopt

A motion to adopt the changes defined in this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction and headings are 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.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or set in context the response to the omission.
TGn editor: Insert the next paragraph at the end of 3

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: Replace the entire text of subclause 9.25.2 with following text:
9.25.2 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 shall sense CCA of the 20 MHz primary channel only. Secondary channel CCA shall be deemed busy during transmission or reception of a 20 MHz frame in the primary 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 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 transmit using 20 MHz rate 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 that chooses not to transmit 20 MHz PPDU shall be when an additional backoff (with the same contention window) 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 or 20 MHz frames in the rest of the TXOP. When the TXOP is obtained for a 20 MHz transmission, the station shall not transmit 40 MHz frames in the rest of the TXOP.
9.25.10 20/40 MHz operation in 2.4 GHz band 

A non-AP STA operating in 20/40 MHz mode in 2.4 GHz band shall sense for transmissions in the secondary channel that are not part of a 40 MHz transmission in the same BSS. If the secondary channel is not idle (as defined in 21.3.21.5) at anytime then the non-AP STA shall either:

a. Continue in the 20/40 MHz mode in which case it shall transmit a MAC protection frame (e.g, RTS/CTS, CTS-to-self) at one of the two non-HT duplicate DSSS rates at the beginning of its 40 MHz TXOP in order to set the NAV of devices operating in the secondary channel. If the secondary channel busyness exceeds the Secondary Channel Activity Threshold over a duration of the Secondary Channel Activity Detection Period as specified in the HT Information Element then the non-AP STA should swich to 20 MHz mode following the steps described in ‘b’ (below).  
Or
b. Not initiate any 40 MHz transmissions and shall transmit the Notify Channel Width Action frame to the AP with the channel width set to 2. After AP transmits an ACK frame in response to the Notify Channel Width Action frame from the non-AP STA, the AP shall not send any 40 MHz frame to the non-AP STA until the non-AP STA sets its channel width to 40 MHz using Notify Channel Width frame. The non-AP STA may switch back to using 20/40 MHz mode from being in 20 MHz mode after a duration of Secondary Channel Wait Recovery Time specified in HT Information Element by sending a Notify Channel Width Action frame to the AP.
An AP operating in 20/40 MHz mode in 2.4G Hz band shall sense for transmissions in the secondary channel that are not part of a 40MHz transmission in the same BSS. If the secondary channel is not idle (as defined in 21.3.21.5) at anytime then the AP shall either:

c. Continue in the 20/40 MHz mode in which case it shall transmit a MAC protection frame (e.g, RTS/CTS, CTS-to-self) at one of the two non-HT duplicate DSSS rates at the beginning of its 40 MHz TXOP in order to set the NAV of devices operating in the secondary channel. If the secondary channel busyness exceeds the Secondary Channel Activity Threshold over a duration of the Secondary Channel Activity Detection Period as indicated in the HT Information Element then the AP should swich to 20 MHz mode following the steps described in ‘d’ (below).  

Or
d. Switch the BSS to 20 MHz mode or to another 20/40 MHz mode with a different 40 MHz channel set. If the AP switches to the 20 MHz mode, it shall switch the BSS to operate in the primary channel following the procedure in subclause 11.10.7.1 (Selecting and advertising a new channel in an infrastructure BSS). The AP STA may switch back to using 20/40 MHz BSS from being in 20 MHz BSS after a duration of Secondary Channel Wait Recovery Time indicated in the HT Information Element.
Replace the entire text of 21.3.21.5 with following text:
21.3.21.5 Clear channel assessment (CCA) sensitivity

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

When the secondary channel is idle, the start of a valid transmission in the 20 MHz primary channel at a receive level equal to or greater than the minimum modulation and coding rate sensitivity (–80dBm) shall cause the 20 MHz primary channel CCA to indicate busy with a probability >90% within 4μs for Clause 17 frames, ERP-OFDM frames, Greenfield mode frames, mixed-mode frames, HT duplicate mode frames and non-HT duplicate mode frames and within 15μs for Clause 18 frames, ERP-PBCC frames and DSSS-OFDM frames. 

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 (–60dBm) in the 20MHz 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 (–60dBm) in the 20MHz secondary channel. For a 40 MHz transmission, both primary channel CCA and secondary channel CCA shall indicate busy for any signal level above -57dBm.

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: Replace lines 6-10 of 21.3.10.11 by: 
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 the HT 40 MHz MM transmission. The HT-SIG, HT-STF and HT-LTF are not transmitted. Data transmission is defined in Equation (21-59).

TGn editor: After line 42 of 21.3.10.11 add 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 signal with a data rate of 1 Mbit/s or 2 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: Add the following fields to figure n44

	
	
	
	
	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               B6
	B7                    B9
	B10                            B12
	B13           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 lines to table n27

	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 5%

Set to 1 for 10%

Set to 2 for 206%

Set to 3 for 25%

Set to 4 for 30%

Set to 5 for 35%

Set to 6 for 40%

Set to 7 for 45% 

	Secondary Channel Activity Detection Period
	Indicates the period over which non-BSS activity in the secondary channel is detected
	Set to 0 for 2s

Set to 1 for 4s

Set to 2 for 6s

Set to 3 for 8s

Set to 4 for  10s

Set to 5 for 12s

Set to 6 for 14s

Set to 7 for 16s

	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 5s

Set to 1 for 10s

Set to 2 for 20s

Set to 3 for 40s

Set to 4 for 80s

Set to 5 for 160s

Set to 6 for 320s

Set to 7 for 640s 


TGn Editor Add the following text after line 15 in page 39 in subclause 7.3.1.23
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.
Annex D – 
TGn Editor Insert the following into the dot11OperationTable:

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 outside BSS transmission that will cause a switch to 20MHz.  Allowed values are 0-7.  Default value is 4, representing 30%”

::= { 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 0-7. Default value is is 5, representing 12s”

::= { 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 0-7.   Default value is 5, representing 160s”

::= { dot11OperationEntry 33 }
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Abstract


This document contains proposed changes to the 802.11 TGn Draft (i.e. P802.11n-D1.06) to address omissions from that document CIDS 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. 





7898,9886,423,3373,12119,12250,7182,9888,1523,12251,10380,3105,10902,426,12038,12056, 7193,7315,449,8045,14,174,175,1661,3115,7879,10767,12202,4007,12201,3117,7878,7913,8021, 8263,11975,3118,4032,8264,12200,1069,3452,3453,8127


The omissions relate to the use of Secondary Channel CCA in clause 9 and 20. 





The proposed text uses document 11-06-1027-02-000n-normative-text-4020-mhz-operation-using-extension-channel-cca.doc as the baseline which addresses the Dual CCA behaviour for 5GHz, and includes the behaviour for 2.4GHz operation.
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