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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 :
14, 49, 69, 106, 174, 175, 291, 295, 449, 704, 712, 1069, 1449, 1450, 1495, 1503, 1517, 1524, 1521,  1559, 1625, 1635, 1657, 1661, 1750, 2730, 2733, 2737, 2738, 3117, 3118, 3452, 3453, 3513, 3514, 3515, 3882, 4007, 4084, 4188, 4574, 4640, 4791, 4792, 4804, 6769, 6813, 6938, 7012, 7178, 7319, 7320, 7372, 7473, 7673, 7767, 7839, 7840, 7873, 7878, 7879, 7893, 7894, 7913, 7922, 7923, 7926, 8021, 8045, 8127, 8200, 8263, 8281, 8284, 10016, 10017, 10018, 10020, 10293, 10379, 11730, 12111, 12200, 12201, 12202, 12245 
	CID
	Comment
	Proposed change
	Suggested Resolution

	2730
	40 MHz (non-PCO) devices must perform CCA and CFP detection in the extension band for existing traffic and defer (including CFP respect).
	Add language to prohibit devices from contributing interference to communications in progress (FCC requirement for unlicensed operation) 
	Countered as per 06-1901r1

	49
	When transmitting a 40 MHz PPDU, a STA shall sense CCA on both 20 MHz control channel and 20 MHz extension channel, or shall sense CCA on 40 MHz channel. 
	Change this paragraph to reflect the comment. 
	Countered as per 06-1901r1

	295
	On the subject of STA CCA sensing 40/20MHz BSS, the draft states: "A STA transmitting a 40MHz PPDU (either a 40MHz HT PPDU or a legacy duplicate PPDU) shall sense CCA on the 20 MHz control channel and may sense CCA on the 20 MHz extension channel and combine the result with that from the control channel."  CCA on the extension channel is important for coexistence with other 11n BSSs with overlapping coverage areas and for backward compatibility.
OBSS Coexistence: Transmission on the extension channel without regard for what is happening in BSSs with overlapping coverage areas using the extension channel would result in collisions and thus lead to a possible net reduction in aggregate throughput.
Backward compatibility:  There are 200 million WiFi devices currently in use [according to a Broadcom white paper].  If an 11n 40 MHz station does not perform CCA, it will have a negative impact on the performance of these devices.  
	Require that a station perform CCA before transmitting on the extension channel.
	Countered as per 06-1901r1

	704
	Extension channel CCA should be ruled in the spec and mandated for granting fairness and interoperability with legacy stations for 40MHz operation.
	Extension channel CCA should be mandated with a shall and possibly sensitivity threshold for the extension channel CCA should be reevaluated.
	Countered as per 06-1901r1

	1750
	CCA mechanism for 40MHz transmission is not acceptable. If there are no requirements on CCA on the extension channel and if 40MHz operation is regarded as a harmful operation mode to legacy and other systems operating on the extension channel, 40 MHz operation is very unlikely to be allowed in some regulatory regions.
	CCA on the extension channel should be mandatory.
	Countered as per 06-1901r1

	2737
	CCA is part of PHY procedures, and told to MAC via PHY-CCA()
	Move most of this sub-clause to clause 20. Keep a statement that the MAC shall not transmit if PHY-CCA(idle) is not true (which hopefully already appears elsewhere, and should not need repetition)
	Countered as per 06-1901r1.  
This is part of the MAC as is it discusses back off procedures and IFS lengths.

	4640
	When transmitting a 40 MHz PPDU, a STA shall sense CCA on both 20 MHz control channel and 20 MHz extension channel, or shall sense CCA on 40 MHz channel. 
	Change this paragraph. 
	Countered as per 06-1901r1

	6813
	The interactions of 20 MHz legacy or HT devices with 40 MHz devices is complex and needs more consideration.  The standard as written is likely to be unfair to 20 MHz devices.
	Require devices to perform CCA on the extension channel (in addition to the already reqired CCA on the control channel).
	Countered as per 06-1901r1

	6938
	STA may combine CCA on control cand extension channels. This does not allow STA to transmit on 20 MHz if the extension channel is sensed busy.
	Replace with "STA may combine the result of CCA on the extension channel or may elect to make a 20 MHz transmission on the control channel if it senses the extension channel to be busy."
	Countered as per 06-1901r1

	7178
	The interactions of 20 MHz legacy or HT devices with 40 MHz devices is complex and needs more consideration.  The standard as written is likely to be unfair to 20 MHz devices.
	Require devices to perform CCA on the extension channel (in addition to the already reqired CCA on the control channel).  If the CCA indicates the extension channel is currently busy but the control channel is not, the STA must transmit in 20 MHz mode on the control channel.  (This proposed solution is perhaps too simplistic and is proposed as a guideline and not a complete solution.)
	Countered as per 06-1901r1

	7767
	Transmission of a 40 MHz PPDU shall sense CCA on both control and extension channels, or shall sense CCA on 40 MHz channel.
	Change the texts to reflect the comment.
	Countered as per 06-1901r1

	7839
	For 40 Mhz transmissions, collisions can occur on 40 Mhz channels if CCA is not performed on the extension channel. 
	For 40 Mhz transmissions, CCA (ED or CS or a combination of both) shall be done on the extension channel.
	Countered as per 06-1901r1

	7893
	Carrier sensing is indispensable to achieve high MAC efficiency. A STA transmitting a 40MHz PPDU shall sense CCA on both the 20MHz control channel and 20MHz extension channel.
	Mandate CCA on the extension channel.
	Countered as per 06-1901r1

	7894
	After 20MHz control channel frame exchange, it is less likely that a STA can capture a preamble of a frame in the extension channel and it is more likely that a STA captures a body of a frame in the extension channel. The energy detection sensitivity for the 20MHz extension channel shall be as sensible as the preamble detection sensitivity (i.e. the sensitivity for the lowest rate MCS) after 20MHz control channel frame exchange. After 40MHz frame exchange, the energy detection sensitivity may be less sensitive than the preamble detection sensitivity.
	Specify CCA rule to reflect the comment.
	Countered as per 06-1901r1

	10016
	"A STA transmitting a 40 MHz PPDU (either a 40 MHz HT PPDU or a non-HT duplicate PPDU) shall sense CCA on the 20 MHz control channel and may sense CCA on the 20 MHz extension channel and combine the results with that from the control channel." The word "may" for CCA in the extension channel leads to unfairness (if CCA is not used for the extension channel)for OBSS that operate in the extension channel. 
	Change to "A STA transmitting a 40 MHz PPDU (either a 40 MHz HT PPDU or a non-HT duplicate PPDU) shall sense CCA on the 20 MHz control channel and shall sense CCA on the 20 MHz extension channel and combine the results with that from the control channel. A 20/40 capable STA that gains access of the 20 MHz control channel, can transmits a 40 MHz PPDU only if the CCA in the extension channel has been idle for at least SIFS time period "
	Countered as per 06-1901r1

	106
	The calculation for the extension channel CCA should be mandatory feature. In addition, The calculation for control and extention channel CCA should be done separately for interoperability between 40MHz HT-STAs and 20MHz Legacy/HT STAs. 
	Modify text to specify the mandatory feature for extension CCA calculation prior to transmission of 40MHz packet and to spesify individual calculation for control and extension channel CCAs as mandatory feature. 
	Countered as per 06-1901r1

	291
	The computation of the extension channel CCA should be mandated with a "shall" rather than a "may" and should be separate from the control channel CCA. Additionally, add text so that 40MHz transmission can only commence if both control and extension CCA expires.  This is an interoperability issue with ALL 20MHz STAs (legacy and 11.n) that operate in extension channel.  

Note that section 11.16.1, page-157, line 25 states "AP shall sense the extension channel clear at least PIFS period." as rule for AP PCO, i.e. it needs to have CCA on extension channel.
	Modify/add text to specify the mandatory requirement for CCA computation and checking before transmission of 40MHz MAC frame. 
	Countered as per 06-1901r1

	712
	Current text does not describe mandatory  behavior to ensure the integrity of CSMA/CA in the extension channel in 40Mhz operation. If this does not get fixed then there is a high risk that 802.11n compliant devices will enter the market that will cause severe interoperability problems and fairness problems vis a vis legacy devices and other .11n devices.
	Prescribe normative behavior that makes sure that the throughput benefits of 40MHz modes can be achieved on a dynamic basiis, while an acceptable level of fairness vis a vis legacy devices and other .11n devices can be maintained. Recommend specification of mandatory CCA computation in the extension channel and checking before transmitting in 40MHz mode
	Countered as per 06-1901r1

	1503
	Sensing the extension channel CCA must be madatory.  In addition, the statement that the CCA on the extension channel is "combined" with the CCA on the control channel lacks specificity.
	Change "may sense CCA on the 20 MHz extension channel" to "shall sense CCA on the 20 MHz extension channel.  Also, language needs to be added that makes it clear that STA'a shall not transmit 40 MHz PPDU's unless CCA is clear on both the control AND extension channels
	Countered as per 06-1901r1

	1517
	CCA sensing on the 20MHz extension channel is necessary to ensure compatible operation with non-HT 802.11 devices operating on the extension channel
	Change "may sense CCA on the 20 MHz extension channel" to "shall sense CCA on the 20 MHz extension channel.
	Countered as per 06-1901r1

	1559
	Computing of the extension channel CCA should be mandatory.  From text it seems to be optional and this can cause interoperability problems
	Edit text to make CCA extention channel mandatory.
	Countered as per 06-1901r1

	1625
	Sensing CCA on the extension channel must be mandatory to avoid interfering with legacy 802.11a/b/g and 20MHz 802.11n BSSs.
	Change “may sense CCA on the 20MHz extension channel” to “shall sense CCA on the 20MHz extension channel”. Language also needs to be added indicating that STAs shall not transmit 40MHz PPDUs unless CCA is clear on both the control and extension channels.
	Countered as per 06-1901r1

	1635
	"may sense CCA on the 20 MHz extension channel". The 20MHz/40MHz procedure is interesting and definitely valuable to integrate. However, there seems to be uncertainty what policy as standard applies.
	There needs to be clear policy whether IEEE 802.11 shall be based in general on CSMA/CA (then the current approach is not applicable) or if amendments may change the behavior of the MAC towards more efficient schemes (HCCA, MDA, PCF etc.) where sensing is not necessarily part of the medium access.
	Countered as per 06-1901r1

	1657
	It seems to me that since 802.11 is based on CSMA we need to make carrier sensing a mandatory requirement; it does not seem rational that a STA could just start transmitting on the extension channel without first determining its status. I realize there is a special committee looking into this and I will await its decision and rationale before considering changing my vote to yes.
	wait for the special committee to render its recommendation and, carefully listen to the rationale if the decision is not to change may to shall.
	Countered as per 06-1901r1

	2738
	CCA for both channels should be mandatory.  40 MHz transmission should consider CCA of both channels, not just control channel. 
	Modify text to reflect that CCA testing on both the control and extension channels mandatory for 40 MHz transmissions. 
	Countered as per 06-1901r1

	3882
	Experiments, existing implementations and simulations have been shown (and can be provided to the group) that not sensing the extension channel CCA is not an option and that the extension channel should be sensed to ensure at least certain level of fairness on the transmissions on the secondary channel. This seriously affects the operation of legacy and non-legacy devices (20 MHz only) on the extension channel.
	Replace the "may" with "shall" - delete Note 1 (which is a meaningless note anyway)
	Countered as per 06-1901r1

	4084
	"may sense CCA on the 20 MHz extension channel". It is already bad enough that the NAV cannot be followed on the extension channel, so doing CCA should be the absolute minimum must.
	Let's wait for the corresponding adhoc group to finalize.
	Countered as per 06-1901r1

	4188
	Extension channel CCA should be required to protect stations using 20MHz transmission
	Change text to require CCA checking before transmission of 40MHz packet
	Countered as per 06-1901r1

	4574
	The control channel and extension channel CCA must expire before 40 MHz transmission can commennce or there will be interoperability issues with 20MHz clients.
	Modify text to require mandatory CCA computation in both control and extension channel before transmission of 40MHz MAC frame. 
	Countered as per 06-1901r1

	6769
	I feel slightly embarrassed to make this comment, as one of the people who initially argued against the need to run CCA on the secondary channel within WWiSE.  However, I've since been convinced that while this may be theoretically correct, it doesn't work well in practice.  Firstly even if implemented correctly it can cause significant impact to a legacy OLBSS (that could have QoS streams active...) during the period before switch over occurs.  Secondly it's going to encourage lower quality manufacturers to ignore the issue altogether, which could have a even more drastic effect on OLBSS.
	Change "and may sense CCA on the 20 MHz extension channel" to "and shall sense CCA on the 20 MHz extension channel".
	Countered as per 06-1901r1

	7012
	To keep backward compatility and interoperability between 40MHz HT-STAs and 20MHz Legacy/HT STAs, the calculation for the extension channel CCA and the individual calculation for control and extention channel CCA should be mandatory features.  
	Modify text to specify the mandatory feature for extension CCA calculation prior to transmission of 40MHz packet. 
	Countered as per 06-1901r1

	7473
	"may sense CCA on the 20 MHz extension channel". It is already bad enough that the NAV cannot be followed on the extension channel, so doing CCA should be the absolute minimum must.
	This problem is being discussed in an ad-hoc group. Make CCA sensingand NAV setting mandatory in extension channel.
	Countered as per 06-1901r1

	7922
	CCA on the extension channel is required in order to avoid interference to/from OBSS.
	I recommend to replace the text with the following.
"A STA transmitting a 40MHz PPDU (either a 40MHz HT PPDU or a non-HT duplicate PPDU) shall sense CCA on the 20MHz control channel and shall sense CCA on the 20MHz extension channel and combine the result with that from the control channel. This combination scheme is alternatively achieved by CCA on one 40MHz channel"
	Countered as per 06-1901r1

	8200
	If the CCA "may" be sensed on the extension channel, then this causes interoperability issues with the stations of which the control/communication channel is in the extension channel. So this effects both legacy and 11n devices that operate in the extension channel.
	Modify/add text to specify the mandatory requirement, before a 40 MHz packet is to be sent, to compute and check the CCAs on both the control and the extension channel. 
	Countered as per 06-1901r1

	8284
	CCA should be mandatory on both 20 MHz channels, when in 40 MHz mode.  Without this mechanism, the AP will not be "neighbor friendly" and will degrade the performance of neighboring Aps.
	Make checking CCA on both 20 MHz channels before transmission in 40MHz mandatory
	Countered as per 06-1901r1

	10293
	Without sensing CCA on the 20MHz extension channel, a 40MHz STA will potentially collide with traffic of the 20MHz extension channel network.
	Change "may" to "shall"
	Countered as per 06-1901r1

	10379
	Optional sensing on the extension channel will create huge problems when 802.11n devices are deployed along side existing (802.11a and 802.11b/g) devices.
	make sensing on the extension channel mandatory, at least to the level of detecting energy, although I would support more advanced sensing too (although burdening the extension channel sensing mechanism with a complete second receive chain is (I believe) too onerous)).
	Countered as per 06-1901r1

	1449
	combine the result and do what with it?
	add the sentence "Back-off and AIFS are derived from the corresponding CCA used for transmission." to the end of the paragraph
	Countered as per 06-1901r1 – the sentence was removed

	1524
	The text seems to suggest a mandatory CCA on the 20MHz control channel and an optional CCA on the 20 MHz extension channel.  The explanation is "This allows far away overlapping BSSs on the extension channel to be ignored or to inhibit 40MHz transmissions as a matter of policy" Not only is this operation not compliant with the original and highly robust 802.11 standard, it is problematic when an OBSS is nearby.
	A station should sense CCA (and virtual NAV) on every channel it is about to transmit on. 
	Countered as per 06-1901r1

	4792
	How are 'far-away overlapping' BSSs actually characterized. This parameter requires some clarification
	Clarification is required for 'far away'
	

	12111
	"This allows far away overlapping BSSs on the extension channel to be ignored or to inhibit 40MHz transmissions as a matter of policy" yet (a) no mechanism is provided to assure us that they are indeed far away, and (b) this inefficiency arises in normal 20/20 transmissions too. If this inefficiency were that easy to fully fix, it would have been fully fixed a long time ago. If the authors believe that they have fully fixed this inefficiency then they should bring their solution to 802.11, and allow every device - 20 MHz devices included - to gain the benefit of this fix. Conversely, if the authors have not fully fixed this inefficiency, then why is it being allowed for 40 MHz? 
	a station must sense CCA (and virtual NAV) on every channel it is about to transmit on. If the STA cannot do that, then it shall either (a) not transmit now, (b) revert to 20MHz operation, or c) perform scanning beforehand of overlapping channels, and regularly during use, to assure itself that the overlapping channels are clear enough that the device's CCA and virtual NAV would not be triggered more than 1% of the time (if it were a 20MHz device on that overlapping channel). The in-service scanning should be performed by the AP or by clients at the AP's behest. The in-service scanning shall detect overlapping channel activity within a short period of time, say 1 sec. When detected, the AP shall vacate the overlapping  channel (e.g. revert to 20 MHz operation or find a new clear 40 MHz channel) within a short period of time, say 1 sec. 
	Countered as per 06-1901r1

	12245
	"This allows far away overlapping BSSs on the extension channel to be ignored or to inhibit 40MHz transmissions as a matter of policy" The success of 802.11 as a systems is largely thanks ot its robustness and its ability to share spectrum gracefully. This text ignores that and steers towards a bias favoring 40MHz transmissions. This may be understandable from a psychology point of view - it took ages to get this compromise worked out  - but the market is not waiting for this sort of unproductive features in the standard.  
	It should be required that a station must sense CCA (and virtual NAV) on an extension channel it is about to transmit on. If the STA cannot do that, then it shall either (a) not transmit now, (b) revert to 20MHz operation, or c) perform scanning beforehand of overlapping channels, and regularly during use, to assure itself that the overlapping channels are clear enough that the device's CCA and virtual NAV would not be triggered more than 1% of the time (if it were a 20MHz device on that overlapping channel). The in-service scanning should be performed by the AP or by clients at the AP's behest. The in-service scanning shall detect overlapping channel activity within a short period of time, say 1 sec. When detected, the AP shall vacate the overlapping  channel (e.g. revert to 20 MHz operation or find a new clear 40 MHz channel) within a short period of time, say 1 sec. 
	Countered as per 06-1901r1

	7923
	"A STA transmitting a 20MHz PPDU shall sense CCA of the control channel only" may cause a problem. 40MHz Upper/Lower Mode follow 40MHz spectrum mask in PHY spec due to the local leak and image signal. In such mode, CCA on both the control channel and the extension channel will be required as far as 40MHz spectrum mask is applied.
	I recommend to replace the text with the following.
"A STA transmitting a 20MHz PPDU shall sense CCA of the control channel only but shall sense CCA of the extension channel when 40MHz Upper/Lower Mode is applied for the transmission"
	Countered as per 06-1901r1

	11730
	40 MHz (non-PCO) devices must perform CCA detection in the extension band for existing traffic and defer to it.
	Add normative text that prohibits devices from contributing interference to communications in progress (FCC requirement for unlicensed operation) 
	Countered as per 06-1901r1

	1450
	in addition to what? Compare to what?
	delete the sentence
	Accept: Sentence was deleted

	1495
	There are lagacy interoperability issues if the extension channel CCA is not properly observered to be idle, before a 40Mhz transmission starts. Unnecessary collisions happen and which would totally kill the legacy transsmissions and is also bad for the 40MHz HT transmissions, which will also get corrupted.
	Make and specify a mandatory scheme for handling the extention channel CCA.
	Countered as per 06-1901r1

	3513
	The computation of both the control and extension channel CCA should be mandated.
	Mandate the independent computation of two CCA signals representing the control and extension channel. 
	Countered as per 06-1901r1

	3514
	Transmission on the extension channel should not begin unless the CCA for the extension channel is idle.  Add text so that 40MHz transmission can only begin once CCA is clear, whether it is both the CCA for the extension and control channel or a CCA of the composite 40MHz. 
	Add this requirment.
	Countered as per 06-1901r1

	3515
	For maximum fairness, there should be two backoff engines which compute the allowable time to contend on the control and extension channel independently.  These backoff engines will use different CCA signals from the control and extension channel.  This gives maximum fairness to the legacy stations on the extension channel once a collision occurs between an HT-40 transmission and a legacy station on the extension channel.
	Add this requirment.
	Countered as per 06-1901r1

	4804
	STAs transmitting 40MHz PPDUs are not currently required to sense CCA on the extension channel
	Change text so that STAs transmitting 40MHz PPDUs shall sense CCA on the extension channel.
	Countered as per 06-1901r1

	7372
	CCA and NAV setting in 40/20MHz BSS should be better defined.
	 
	Countered as per 06-1901r1

	7673
	"Back-off and AIFS are derived from the corresponding CCA used for transmission."  - this is opaque, what does "derived from" mean
	 
	Countered as per 06-1901r1 – the sentence was removed

	7926
	CCA on the 20MHz extension channel should be mandatory.
	specify the mandatory requirement for CCA on the 20MHz extension channel before transmission of 40MHz MAC frame. 
	Countered as per 06-1901r1

	10017
	Note 2 in line 33-34 says "compare from both control and extension channels". What does this mean? What to compare? 
	Needs to be clarified.
	Countered as per06-1901r1 – sentence was removed

	10018
	The statement in line 31-32 is not correct. A 20/40 MHz capable STA may transmit a 20 MHz PPDU because it sensed that the extension channel was busy. 
	Issue needs to be resolved
	Countered as per 06-1901r1

	7873
	If there is an 11n device which do not make CCA in extention channel, severe interference occurs with legacy (or other 11n) device which uses the same channel. Current draft violates "Listen before talk algorithm". 
	Use the word "shall" instead of "may" for sensing CCA on the extension channel.
	Countered as per 06-1901r1

	449
	CCA mode seems to be poorly specified, especially during 40MHz operation.
	Need to require CCA on the extension channel and the control channel before a 40MHz STA transmission. If the CCA on either channel fails, then the STA shall not transmit the packet.
	Countered as per 06-1901r1

	8045
	Need to clarify CCA mechanism during 40MHz operation.
	Need to require CCA on the extension channel prior to a 40MHz STA transmission. If the CCA on either channel (control or extension) fails, then the STA shall not transmit the packet.
	Countered as per 06-1901r1

	14
	When transmitting a 40 MHz PPDU, a STA shall sense CCA on both 20 MHz control channel and 20 MHz extension channel, or shall sense CCA on 40 MHz channel. The sensitivity for 20 MHz channel shall apply to both 20 MHz control channel and 20 MHz extension channel. 
	Change this paragraph to reflect the comment. 
	Countered as per 06-1901r1

	174
	The CCA on the extension channel should be mandated with a "shall" rather than a "may" and should be separate from the control channel CCA. Additionally, text should be added so that a 40MHz transmission can start only if both the control and extension CCA expires.  This is an interoperability issue with ALL 20MHz STAs (legacy and 11.n) that operate in extension channel.
	Modify and add text to specify that calculation of the CCA is mandatory in the extension channel before transmitting a 40 MHz frame. 
	Countered as per 06-1901r1

	175
	in a 40MHz/20MHz mixed mode operation, the 20MHz device has a lower CCA threshold than a 40MHz device. The CCA of the 40MHz device might not be triggered by a 20MHz transmission
	Modify the test to say for the 40MHz CCA should indicate busy for any signal  > -60dBm in each individual 20MHz portion
	Countered as per 06-1901r1

	1661
	This seems to leave CCA on the extention channel completely undefined.  This allows for all manner of collisions and lost packets on the extension channel.
	Add a CCA mechanism to the extension channel, ideally following the same or similar mechanism to the control channel.
	Countered as per 06-1901r1

	3115
	CCA shouldn't need to check whether it’s a valid transmission or not.
	delete "valid" from line 26
	Reject: A valid transmission means that is a real transmitted packet and not some microwave noise – there are different thresholds for valid packets and noise.

	7879
	After 20MHz control channel frame exchange, it is less likely that a STA can capture a preamble of a frame in the extension channel and it is more likely that a STA captures a body of a frame in the extension channel. The energy detection sensitivity for the 20MHz extension channel (or 40MHz channel) shall be as sensible as the preamble detection sensitivity (i.e. the sensitivity for the lowest rate MCS) after 20MHz control channel frame exchange. After 40MHz frame exchange, the energy detection sensitivity may be less sensitive than the preamble detection sensitivity.
	Specify CCA rule to reflect the comment.
	Countered as per 06-1901r1

	10767
	CCA shouldn't need to check whether it’s a valid transmission or not.
	Drop "valid" from line 26
	See 3115

	12202
	This clause makes no mention of attempting to detect packets on the extension or overlapping channels. 
	Devices should be advised to attempt to measure CCA on the extension channel as well as they do on the control channel.
	Countered as per 06-1901r1

	4007
	why 90%?
	shouldn't this be 99%?
	Counter – other subclauses have been changed to use 90% as well

	12201
	To align with the 1% PER of section 20.3.15.1, this should be a 99% probability
	Replace 90% by 99%
	Counter – other subclauses have been changed to use 90% as well

	3117
	CCA shall also indicate busy in a 40MHz for a signal in the extension channel
	add "or extension channel" to the end of sentence in line 29.
	Countered as per 06-1901r1

	7878
	40MHz CCA is not used in MAC part (9.23.2). If it should be used, it shall be sensitive for both the control cahennel and the extension channel. 
	Remove inconsistency between MAC and PHY. 
	Countered as per 06-1901r1

	7913
	Not only control channel but also extension channel should be considered in order to indicate 40MHz channel CCA.
	I recommend to replace the text with the following.
"In a 40MHz channel CCA shall be indicated for a signal at that level at both the control channel and the extension channel."
	Countered as per 06-1901r1

	8021
	CCA should be REQUIRED for the entire 40 Mhz channel for all STAs that support 40 Mhz channelization.
	Require a mechanism that can support CCA of 20 Mhz activity in both halves of the 40 Mhz channel, regardless if the extension channel is above or below the control channel.
	Countered as per 06-1901r1

	8263
	"In a 40MHz channel CCA shall be indicated for a signal at that level at the control channel."
	Delete
	Countered as per 06-1901r1

	3118
	CS is wrong acronym (Cyclic Shift).
	Change to CCA that is being held busy
	Countered as per 06-1901r1

	4032
	"If the preamble portion was missed,". There is no way to know this.
	Change to e.g. "If the frame cannot be decoded,"
	Countered as per 06-1901r1 – sentence is removed

	8264
	"If the preamble portion of the packet is missed"
	Delete
	Countered as per 06-1901r1– sentence is removed

	12200
	"If the preamble portion was missed" leads to ambiguity or absurdity. If it was missed, how can we know we have a packet? (OK, it is possible but harder and no one bothers). To be properly compliant, a receiver must then assert CCA for all transmissions above -60 dBm. However, others may have just ignored this part of the spec, treating it as absurd.
	Remove any ambiguity or absurdity. Make it a simple energy detect at -60 dBm.
	Countered as per 06-1901r1– sentence is removed

	1069
	We need different thresholds for 5GHz and 2.4GHz
	CS threshold -80dBm for 20MHz channel in 5GHz band, CS threshold -
	

	3452
	The maximum range of devices will be much greater with multiple antennas (either at the TX or RX).  Therefore, the level at which the CCA should be accurately determined should be lower than previous amendments.  Otherwise, there will be significantly more hidden nodes in HT networks.
	Improve the CCA requirement to at least -85dBm in 20MHz and -82dBm in 40MHz (3dB better than 802.11a).  Likewise improve the CCA sensitivity values for the case where the preamble is missed.
	Countered as per 06-1901r1– sentence is removed

	3453
	There should be a CCA sensitivity definition for both the control and extension channel.
	Add separate specifications for CCA on the control channel and CCA on the extension channel.
	Countered as per 06-1901r1– sentence is removed

	8127
	CCA text is unclear about whether energy detection is required or not. In 40 MHz mode, CCA does not take into account the extension channel.
	Make it clear that energy detection is required. Delete the words "If  the preamble portion was missed." In 40 MHz mode, CCA should also include the extension channel. 
	Countered as per 06-1901r1– sentence is removed

	69
	The 40/20 MHz protection mechanism is not adequately explained. For example, 9.23.2 makes it optional for STAs and APs to sense CCA on the extension channel. In this case, how can the RTS/CTS or CTS-to-self mechanisms possibly function properly on two channels? Further, should the STA maintain two sets of NAVs, one for each channel? In this case, can the STA ever gain access to the medium under busy situations? Finally, in the 2.4 GHz band the control and extension channels are spaced such that they do not coincide with the non-overlapping channels currently used (1, 6, 11); in this case, the existence of a 40/20 STA may render virtually the whole of the 2.4 GHz band unusable by legacy STA types.
	Clarify the 40/20 MHz protection mechanism, with particular reference to coexistence with legacy STAs operating on currently non-overlapping channels. Also provide normative text to indicate how the CCA mechanism is supposed to work with a 40 MHz STA. Subclause 9.23.2 is extremely vague, mainly consisting of hints and allegations, and is sure to lead to large amounts of interoperability issues.
	Countered as per 06-1901r1

	2733
	40/20 is a PHY characteristic; most of these procedures belong in the PHY clause, not the MAC clause.
	Move much of this to clause 20. Remainder seems to be a collection of various special cases of existing MAC procedures, where the MAC procedure may not be quite correct in general. But collecting all these in a PHY-specific sub-clause seems to me to be a bad idea; it would be better to adjust the procedures where they are explained normally, and note exceptions in those sub-clauses when the PHY is capable of multiple modes of operation.
	Counter – This text deals with back off specification and use of the CCA busy signal, not on how the PHY sets this value 

	4791
	It appears that 40 MHz operation is not very clearly explained when operating with legacy (i.e. non-HT) equipment.  Although there is much detail within the draft about the mixed mode 20/40 MHz operation, there is lack of clarity about this issue
	Clarification should be added, at some point, to clearly explain how 40 MHz operation works with legacy equipment.
	Countered as per 06-1901r1 – text is hopefully clearer

	4792
	How are 'far-away overlapping' BSSs actually characterized. This parameter requires some clarification
	Clarification is required for 'far away'
	Countered as per 06-1901r1 – text was removed

	7319
	Ignoring overlapping BSSs as a "matter of policy" is very dangerous and open-ended.
	Establish more explicit limits and terms by which an overlapping BSS on the extension channel may be ignored.
	Countered as per 06-1901r1 – text was removed

	7320
	This is a license to commit murder. It's also likely to be counterproductive if there are strong signal STAs in the OBSS on the extension channel, as they will constantly corrupt the data transmitted in the 40 MHz packet. See also 11.15.1, page 152, line 13.
	Recommend a more cautious approach to the NAV in the extension channel. Alternatives include monitoring the extension channel activity either directly or via TGk statistics. If the extension channel is heaviliy used and includes devices with a strong signal streangth (actual numbers TBD), then the NAV on the extension channel OBSS must be read and enforced. Otherwise, the OBSS on the extension channel may be safely ignored.
	Countered as per 06-1901r1

	8281
	Extension channel interference needs to be better addressed. This is being addressed by the 20/40MHz channelization adhoc committee, but I need to review the final changes to determine if vote should be changed to yes.
	Add extension channel interference handling changes from the 20/40MHz channelization adhoc committee.
	Countered as per 06-1901r1

	10017
	Note 2 in line 33-34 says "compare from both control and extension channels". What does this mean? What to compare?
	Needs to be clarified.
	Countered as per 06-1901r1 – text was removed

	10020
	Detection of interference in the extension channel can be beneficial, especially if the HT STA receives a non-HT duplicate frame; e.g., RTS/CTS.
	Add the following: "A 40/20 MHz capable STA that receives a non-HT duplicate frame and can correctly decode the control channel portion of the frame and detects interference in the extension channel, shall reply with a non-HT 20 MHz frame. The initiator may continue transmission in 20 MHz control channel or may abort continuation of the TXOP."
	Countered as per 06-1901r1

	1521
	Optional scanning of an overlapped channel when the device cannot respect the CCA or virtual NAV of the overlapped channel is not backwards compatible with OBSSs on the extension channel.
	A station should sense CCA (and virtual NAV) on every channel it is about to transmit on.
	Countered as per 06-1901r1

	7840
	STA not updating NAV in response to 20 MHz frames received on the extension channel may lead to collisions. The STA should not attempt to make a 40 MHz transmission in such case.
	Remove the two lines and change to "If A STA has the capability to receive 20MHz frames on extension channel, it will not attempt a 40MHz transmission when the CCA/NAV in the extension channel indicates a busy medium"
	Countered as per 06-1901r1


TGn editor: Insert the following text at the appropriate alphabetically-sorted location within subclause 3 of TGn draft D1.06:

3.n56 20MHz PPDU: either a clause 17 PPDU, or clause 19 OFDM PPDU, or a clause 21 20MHz HT-PPDU with the TXVECTOR parameter CH_BANDWIDTH set to HT_CBW20.

3.n57 40MHz PPDU: a 40MHz HT PPDU (TXVECTOR parameter CH_BANDWIDTH set to  HT_CBW40) or a 40MHz non-HT duplicate PPDU (TXVECTOR parameter CH_BANDWIDTH set to  NON_HT_CBW40) as defined in clause 21.
3.n57 20MHz mask PPDU: either a clause 17 PPDU, or clause 19 OFDM PPDU, or a clause 21 20MHz HT-PPDU with the TXVECTOR parameter CH_BANDWIDTH set to HT_CBW20 and the CH_OFFSET parameter set to CH_OFF_20.




TGn Editor: Replace the entire text of subclause “9.20.2 STA CCA sensing 20/40/ MHz BSS” with following text of TGn draft D1.07 on about page 152:

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 mask PPDU in the primary channel following the rules in 9.9.1.

A STA transmitting a 40 MHz PPDU that begins a TXOP as described in 9.9.1.3, shall sense CCA on both the 20 MHz primary channel and the 20 MHz secondary channel before the 40 MHz transmission shall commence. A STA transmitting a 20 MHz PPDU in the primary channel shall sense CCA of the both the 20 MHz primary channel  and the 20 MHz seondary channel before transmitting and is not required to sense CCA of the secondary channel before transmitting. Secondary channel CCA shall be deemed BUSY during transmission or reception of a 20 MHz PPDU in the primary channel. Secondary channel CCA shall be deemed BUSY during transmission of a 20 MHz PPDU in the secondary channel.  Secondary and primary channel CCA shall be deemed BUSY during transmission of a 40 MHz PPDU.
At the specific slot boundaries, determined by the STA based on the 20 MHz primary channel CCA, when the transmission begins a TXOP (as described in 9.9.1.3), the STA shall be permitted to transmit using a 40 MHz rate only if the secondary channel has been idle for a duration of at least PIFS immediately preceding the impending 40 MHz transmission and may not either transmit no a PPDU or transmit a 20 MHz PPDU if the secondary channel has not been idle for a duration of at least PIFS (using short timeslot for 5GHz band and long timeslot for 2.4GHz band) immediately preceding the expiration of the backoff counter impending transmission. The next earliest 40 MHz transmission for the STA, 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 the PIFS (using short timeslot for 5GHz band and long timeslot for 2.4GHz band) immediately preceding the expiration of the backoff counter impending 40 MHz transmission.
When a TXOP is obtained for a 40 MHz PPDU, the station may transmit 40 MHz PPDUs and/or 20 MHz PPDUs during the TXOP. When the TXOP is obtained by the exchange of 20 MHz mask PPDUs only in the primary channel, the station shall not transmit 40 MHz PPDUs during the TXOP.
Submission Note: The following change corrects an inconsistency in D1.08 between table n49 and table n50
TGn Editor: In table n49- “PPDU format as a function of CH_BANDWIDTH and CH_OFFSET parameters” move the cells describing the 40MHz upper format and the 40MHz lower format from the row of HT_CBW40 to the row of HT_CBW20

Replace the entire text of 21.3.21.5 with following text:
21.3.21.5 Clear channel assessment (CCA) sensitivity


On the start of a valid non-HT transmission on the primary channel refer to clause 17 and 19.
21.3.21.5.1 Clear channel assessment (CCA) sensitivity in 20MHz 
The following paragraph describes the CCA sensitivity requirements for an HT-STA with the operating channel width set to 20MHz.
The start of a valid 20 MHz HT 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 receiver shall hold the CCA signal busy for any signal 20 dB or more above the minimum modulation and coding rate sensitivity (–62dBm) in the 20MHz channel.
21.3.21.5.2 Clear channel assessment (CCA) sensitivity in 40MHz
The following paragraphs describe the CCA sensitivity requirements for an HT-STA with the operating channel width set to 40MHz.
The receiver of a 20/40 MHz STA with the operating channel width set to 40MHz shall provide CCA on both the primary and secondary channels.

When the secondary channel is idle, the start of a valid 20 MHz HT transmission in the primary channel 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 that occupies 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. 
The receiver shall hold the 20 MHz primary channel CCA signal busy for any signal 20 dB or more above the minimum modulation and coding rate sensitivity (–62dBm) 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 or more above the minimum modulation and coding rate sensitivity (–62dBm) in the 20MHz secondary channel. The receiver shall hold both the 20MHz primary channel CCA and the 20MHz secondary channel CCA busy for any signal present in both the primary and secondary channel that is 20dB or more above the minimum modulation and coding rate sensitivity (-59dBm).  

TGn Editor: remove the following MIB entry on page 295 line 31:

Dot11SecondaryChannelCCAOptionImplemented
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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