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CIDs:
	3614
	149
	 
	11.9.5
	The indicated "co-existence" is not sufficient. There is no guidance on how often the scanning should be done; how the scanning should be performed during large data transfer. All the text appears to say is "apple pie is good, be nice"
	Mandate that all stations maintain a extension channel CCA and will combine it with control channel CCA for their backoff counter decrement and transmission decisions. Further mandate that the AP should monitor traffic periodically (by scanning the channel at least once every dot11ScanPeriod) on the extension channel and use DFS based on the amount of load on the extension channel.

Of course, I would greatly appreciate if a more thorugh mechanism is put in, but the above is a minimum.
	Counter: see 1413r2

	1061
	150
	2
	11.9.5.1
	do you mean "BSSs" instead of "devices"
	change "devices" to "BSSs"
	Counter: see 1413r2

	12112
	150
	7
	11.9.5.2
	Manual configuration ends up as "users chooses 40 MHz on their lucky number channel", and thus is not backwards compatible with OBSSs on the extension channel 
	Manual configuration of 40 MHz must be disallowed without a prior gating scan of the overlapping channels, and subsequent in-service scanning of the overlapping channels, including the requirement to vacate busy channels whose CCA and virtual NAV cannot be respected. 
	Counter: see 1413r2 

	1521
	150
	9
	11.9.5.2
	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.
	Counter: see 1413r2

	12113
	150
	9
	11.9.5.2
	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.
	Prior and in-service scanning must be mandatory. Testable performance requirements for this scanning must be provided.
	Counter: see 1413r2

	12247
	150
	9
	11.9.5.2
	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.
	See previous
	Counter: see 1413r2

	12114
	150
	12
	11.9.5.2
	"The AP should reselect new parameters if an HT BSS that does not have the same control channel, extension channel offset starts operating on an overlapped channel". This will cause thrashing and does not promote a good frequency pan
	We should define preferred 40MHz bands, and preferred control channels. In the absence of radar, the HT AP that does not conform to the preferred channelization must be the AP that must reselect its parameters.  
	Reject. Too restrictive. Adequate scanning procedures proposed in 1413r2

	12248
	150
	12
	11.9.5.2
	"The AP should reselect new parameters if an HT BSS that does not have the same control channel, extension channel offset starts operating on an overlapped channel". Simple statements like this do not solve the very complex issue of channel management in a hererogenous channel environment 
	Remove all statements regarding how to solve channel management. Omly leave the requirement to avoid collisions on the extension channel.
	Reject: Adequate scanning procedures proposed in 1413r2

	1062
	150
	14
	11.9.5.2
	I cannot make sense of the phrase: "Given a choice of 40MHz channel selections recommended transmission by the previous rules,"
	help!
	Accept: see 1413r2

	1065
	150
	20
	11.9.5.3
	it is not clear that an AP "has" a channel when it powers up, but I think that I can see the intent here - but there is no period of time specified, so the statement is sort of pointless as written
	change the sentence beginning with "An HT AP" to "An HT AP shall receive the beacons of other HT BSSs on its desired channel of operation for ProbeDelay time before starting a BSS."
	Counter: see 1413r2

	2820
	150
	20
	11.9.5.3
	Can't mandate that a STA receive anything. Too many unknowns, like signal strength and interference
	Change to "An HT AP shall listen for Beacons of other…"
	Counter: see 1413r2

	12115
	150
	20
	11.9.5.3
	No performance requirements are mentioned
	Prior and in-service scanning must be mandatory. Testable performance requirements for this scanning must be provided.
	Counter: see 1413r2

	6880
	150
	22
	11.9.5.3
	How can the AP do "background scanning"? This places a requirement for the AP to have multiple radios.
	Delete this sentence
	Counter: see 1413r2

	12116
	150
	22
	11.9.5.3
	No performance requirements are mentioned
	Prior and in-service scanning must be mandatory. Testable performance requirements for this scanning must be provided.
	Counter: see 1413r2

	1066
	150
	25
	11.9.5.3
	seems like it is not necessary for a STA to dissociate - why is it not possible for the STA to simply also switch to the 20MHz mode?
	change "The STA" to "A STA" change "de-associate" to "disassociate" and change the "shall" to "may"
	Counter: see 1413r2

	4533
	150
	27
	11.9.5.3
	This needs to be much more specific
	Specify rules that the AP must follow to ensure that power-save STAs are informed about the channel transition
	Counter: see 1413r2

	6881
	150
	27
	11.9.5.3
	Too vague. 
	Specify rules that the AP must follow to ensure that power-save STAs are informed about the channel transition
	Counter: see 1413r2

	7511
	150
	 
	11.9.5.3
	"An HT AP shall receive the beacons of other HT BSSs on its channel when it first powers up. "

This doesn't say how long,  or what "first powers up" means.
	This is actually a requirement on an SME.  It should be described in terms of the MLME primitives.
	Counter: see 1413r2

	7512
	150
	 
	11.9.5.3
	"In any transition of channel width, the AP should take in consideration any STAs that asleep. "

Considerate APs are nice.  But what this means is opaque.

Unlike the channel switch announcement,  the channel width change takes place immediately.  It is not clear how the AP can be considerate.
	Remove the sentence.
	Counter: see 1413r2


	12117
	152
	15
	11.15.1
	Table n57 does not address devices on overlapping channels such as the extension channel.
	Prior and in-service scanning must be mandatory. Testable performance requirements for this scanning must be provided.
	Counter: see 1413r2


Submission Note: 
We propose adding a Secondary Channel Activity field to the HT Notify Channel Width frame, so that STAs that wish to switch from receiving 40 MHz frames to receiving 20 MHz frames may inform the AP of the reason for wanting the switch. The AP may take such information, possibly collected from multiple STAs, into account when making decisions about relocating the BSS to a different channel and/or switching the channel width of the BSS. We have kept the three categories of secondary channel activity the same as in the previously proposed SCA request/report (which is now withdrawn in favor of the current proposal).
Furthermore, we propose reusing the Extended Channel Switch Announcement that has been simultaneously adopted in TGv (Draft 0.05) and TGy (Draft 0.01) for switching channels while maintaining associations in both 2.4 and 5 GHz. A Secondary Channel Offset element is added to the Extended Channel Switch Announcement frame format, in the same way that TGn has already added the Secondary Channel Offset element to the .11h Channel Switch Announcement frame format in Clause 7.4.1.5. Depending on the feedback received on this Revision, we will add the complete text for E-CSA.
TGn Editor:  insert the following new definitions into the appropriately alphabetically determined position within subclause 3. Definitions:

3.nx 20MHz PPDU: either a clause 17 PPDU, or clause 19 ERP-OFDM PPDU, or a clause 20MHz HT-PPDU as defined in clause 21.
3.nx 40MHz PPDU: 40MHz HT PPDU as defined in clause 21.
3.nx 20 MHz BSS: A BSS in which only 20 MHz PPDUs may be transmitted by members of the BSS.
3.nx 20/40 MHz BSS: A BSS in which both 20 MHz PPDUs and 40MHz PPDUs may be transmitted by members of the BSS.

TGn Editor: insert the following new subclause:
7.3.1.24a Secondary Channel Activity field
The Secondary Channel Activity field is used in an HT Notify Channel Width frame (see 7.4.8.2 Notify Channel Width frame format) in conjunction with the Channel Width field (see 7.3.1.24 Channel Width field) to indicate whether interfering activity on the secondary channel is a reason for requesting that frames sent to the sending STA be of 20 MHz width. The field may also be used to report on secondary channel activity even if a change of channel width is not requested, or if secondary channel activity is not a reason for requesting a change of channel width,
The length of the field is 1 octet and, as illustrated in Figure n15a (Secondary Channel Activity fixed field), it contains the following bits:
· SCA Forcing bit, which shall be set to 1 if secondary channel activity is the reason for requesting that frames sent to the sending STA be of 20 MHz width. Otherwise, the SCA Forcing bit shall be set to 0.
· Reduced SNR bit, which may be set to 1 to indicate that the SNR on the secondary channel is more than TBD dB smaller than the SNR on the primary channel when receiving a 40 MHz PPDU. Otherwise, the Reduced SNR bit is set to 0.

· Interference bit, which may be set to 1 when interference is detected on the secondary channel when receiving a 20 MHz PPDU on the primary channel.  Otherwise, the Interference bit is set to 0. 
· Energy Detect bit, which may be set to 1 when energy is detected on the secondary channel, where the threshold is -60 dBm (TGn Editor: replace the -60 dBm value with the receiver minimum sensitivity value of BPSK, R=1/2 from Table n86, including modifications from 06/1584, if approved, plus 20 dB), while idle and performing CCA as defined in 21.3.21.5. Otherwise, the Energy Detect bit is set to 0.

· No SCA Information bit, which may be set to 1 when the STA does not have any information to send regarding secondary channel activity. When the No SCA Information bit is set to 1, all of the other bit fields shall be set to 0.
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	Reduced 
SNR
	Interference
	Energy 
Detect
	No SCA 

Information
	Reserved

(0)



Bits:
        
1
  1
        1
      
1
       1    
          5-7

Figure 15b-Secondary Channel Activity fixed field
When the SCA Forcing bit is set to 1, at least one of the Reduced SNR, Interference, and Energy Detect bits shall be set to 1. When the SCA Forcing bit is set to 0, secondary channel activity may still be reported using one or more of the aforementioned three bits.

When the Channel Width field is set to 1 (indicating that any channel width enabled under Supported channel width set may be used), the SCA Forcing bit shall be set to 0.
TGn Editor: make the following changes to subclause 7.4.8.2 (Notify Channel Width):
7.4.8.2 Notify Channel Width
The format of the Notify Channel Width management action frames is defined in Table n29 (Notify Channel

Width).

Table n29-Notify Channel Width

	Order
	Information

	1
	Category

	2
	Action

	3
	Channel Width (see 7.3.1.24 Channel Width field)

	4
	Secondary Channel Activity (see 7.3.1.24a Secondary 

Channel Activity field)


This frame can be sent by both non-AP STA and AP. If an AP wishes to receive 20 MHz packets, it broadcasts this management action frame to all STAs. In addition, the AP indicates its current STA Channel Width in the HT Information Element in the beacon.

If a 20/40 MHz capable non-AP STA that is currently receiving 40 MHz packets wishes to receive only 20 MHz packets, it sends this management action frame to the AP. It may indicate that interfering activity on the secondary channel is the reason for requesting that frames sent to it be of 20 MHz width.
The Category field is set to 7 (representing HT).

The Action field is set to 0 (representing Notify Channel Width).

Submission note:

An Extended Channel Switch Announcement element and frame format is proposed here. The following text is only intended to give an indication of the additions needed. Complete editing instructions are provided in document 06/xxxxr0 Extended Channel Switch Announcement for 802.11n (TBD). 
Insert the following new subclause:

7.3.2.36 Extended Channel Switch Announcement element

The Extended Channel Switch Announcement element is used by an AP in a BSS or a STA in an IBSS to advertise

when it is changing to a new channel. The announcement includes both the regulatory class and the channel number of the new channel. The format of the Extended Channel Switch Announcement element is shown in Figure 112b.

	Element ID
	Length
	Channel Switch Mode
	New Regulatory Class
	New Channel Number
	Channel Switch Count


Octets:

        1

1
    1

1
         1

    1
Figure 112b-Extended Channel Switch Announcement element
The Length field shall be set to 4.

The Channel Switch Mode field indicates any restrictions on transmission until a channel switch. An AP in a

BSS or a STA in an IBSS sets the Channel Switch Mode field to either 0 or 1 on transmission. A Channel

Switch Mode set to 1 means that the STA in a BSS to which the frame containing the element is addressed transmits no further frames within the BSS until the scheduled channel switch. A STA in an IBSS may treat a Channel Switch Mode field set to 1 as advisory. A Channel Switch Mode set to 0 does not impose any requirement on the receiving STA.

The New Regulatory Class field shall be set to the number of the regulatory class to which the STA is moving as defined in Annex J.

The New Channel Number field shall be set to the number of the channel to which the STA is moving. The channel number shall be a channel from the STA’s new Regulatory Class as defined in Annex J.
The Channel Switch Count field either shall be set to the number of TBTTs until the STA sending the Channel

Switch Announcement element switches to the new channel or shall be set to 0. A value of 1 indicates that the switch shall occur immediately before the next TBTT. A value of 0 indicates that the switch shall occur at any time after the frame containing the element is transmitted.

The Extended Channel Switch Announcement element is included in Extended Channel Switch Announcement frames, as described in 7.4.1.6, and may be included in Beacon frames, as described in 7.2.3.1, and Probe Response frames, as described in 7.2.3.9. The use of Extended Channel Switch Announcement elements and frames is described in 11.9.7 and 11.9.8.3
Insert the following new subclause:

7.4.1.6 Extended Channel Switch Announcement frame format

The Extended Channel Switch Announcement frame uses the Action frame body format and is transmitted by an AP in a BSS or a STA in an IBSS to advertise a channel switch. The format of the Extended Channel Switch Announcement frame body is shown in Figure 117a.
	Category
	Action

Value
	Extended Channel

Switch Announcement element
	Secondary Channel

Offset element


Octets:

           1       
1

     6


      3
Figure 117a-Extended Channel Switch Announcement frame format

The Category field shall be set to 0 (representing spectrum management).

The Action Value field shall be set to 5 (representing a Extended Channel Switch Announcement frame).

The Extended Channel Switch Announcement element shall be set as described 7.3.2.36.
The Secondary Channel Offset element is defined in 7.3.2.20a. This element is present when switching to a 40 MHz channel. It may be present when switching to a 20 MHz channel (in which case the secondary channel offset is set to 0).
TGn Editor: make the following changes to subclause 9.20.7 (STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS):
9.20.7 STA switching from 40 MHz to 20 MHz in 20/40 MHz BSS
Once associated, a non-AP STA shall support the same channel width capabilities it declared in its Association

Request. This capability is asserted in the Supported Channel Width Set in the HT capabilities element.

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 the 40 MHz wide channel. A non-AP STA

that is a member of a 40MHz BSS shall not transmit 20MHz frames in the secondary channel.

The AP may communicate its STA Channel Width either by transmitting the HT Information Element (in beacons

and probe response frames) or by transmitting the Notify Channel Width management action frame.

A 20/40 MHz capable non-AP STA in a 20/40 MHz capable BSS may request that frames sent to it be of 20 MHz width or of either 20 MHz width or 40 MHz width. The STA shall use the Notify Channel Width management action frame to achieve this.
A 20/40 MHz capable non-AP STA requesting that frames sent to it be of 20 MHz width may indicate that interfering activity on the secondary channel is a reason for the request by setting the appropriate bit(s) in the Secondary Channel Activity field of the Notify Channel Width management action frame. The Secondary Channel Activity field allows a STA to indicate the results one or more of the following measurements:
1. Detection of reduced SNR on the secondary channel when receiving a 40 MHz PPDU. Detect if the SNR on the secondary channel is more than TBD dB smaller than the SNR on the primary channel.

2. Detection of interference on the secondary channel when receiving a 20 MHz PPDU on the primary channel.

3. Detection of energy on the secondary channel, where the threshold is -60 dBm (TGn Editor: replace the -60 dBm value with the receiver minimum sensitivity value of BPSK, R=1/2 from Table n86, including modifications from 06/1584, if approved, plus 20 dB) for both 2.4GHz and 5 GHz bands, while idle and performing CCA as defined in 21.3.21.5 
The STA may choose not to give a reason for its request, in which case the No SCA Information bit of the Secondary Channel Activity field is set to 1.
The reaction of both STA and AP to switch the channel width may be not immediate after receiving these

frames. The STA that has transmitted one of these frames shall decide that the related request has been adopted after having received an HT frame of requested specified channel width.

Recommending a transmission width of 20MHz has no effect on the BSS requirements regarding protection

of 40MHz transmissions. A STA should re-associate with its Supported Channel Width Set field set to 0 (indicating

only 20 MHz operation) to obtain this protection.

TGn Editor: make changes to subclause 11.9 DFS procedures as shown below.
11.9 DFS procedures

Insert the following new subclause heading:

11.9.8 Channel selection methods for 20/40 MHz operation
Insert the following new subclause:

11.9.8.1 Introduction



On detecting the arrival of a BSS operating on the secondary channel, the AP operating a 20/40 MHz BSS may choose to move to a different pair of channels or switch to 20 MHz BSS operation on any channel other than the secondary channel in order to avoid the arriving BSS.

Insert the following new subclause:









11.9.8.2 Scanning prior to starting a BSS

Before an AP starts a 20/40 MHz BSS it shall scan the environment for existing BSSs.  It may use passive scan for at least MinChannelTime or active scan using HT Mixed Format PPDUs or non-HT Format PPDU types.  If the scanning AP chooses to start a 20/40 MHz BSS that occupies the same two channels as an existing 20/40MHz BSS, then the scanning AP shall ensure that the primary channel of the new BSS is identical to the primary channel of the existing 20/40 MHz BSS and that the secondary channel of the new 20/40 MHz BSS is identical to the secondary channel of the existing 20/40 MHz BSS. The AP may also use passive or active scan after the BSS has been started, with the same PPDU format restrictions as given above.
The AP shall use the same technique to scan channels before making a transition from a 20 MHz BSS to a 20/40 MHz BSS.
Insert the following new subclause:

11.9.8.3 Channel management at the AP







An AP operating a 20/40 MHz BSS may decide to move the BSS and/or adjust its channel width if, for example, another BSS starts to operate in either or both of the primary or secondary channels, or radar is detected in either or both of the primary or secondary channels. Specifically, the AP may move its BSS to a different pair of channels, or change from a 20/40 MHz BSS to a 20 MHz BSS using either the primary channel of the previous channel pair or any other available 20 MHz channel, The AP may also change from a 20 MHz BSS to a 20/40 MHz BSS.

An AP that wishes to maintain existing associations while making a channel width change or while performing a channel pair relocation shall inform associated STAs that it is making the change by including an Extended Channel Switch Announcement element and a Secondary Channel Offset element in Beacon, Probe Response, and Extended Channel Switch Announcement frame transmissions until the intended channel switch time.  The New Channel Number of the Extended Channel Switch Announcement element represents the new channel in the case that the BSS after relocation/width change will be a 20MHz BSS or the primary channel of the new pair of channels in the case that the BSS after relocation/width change will be a 20/40 MHz BSS. When changing to a new pair of channels, the Secondary Channel Offset element may have the value 1 or 3 depending on the position of the secondary channel relative to the primary channel in the new pair of channels. When the change will result in a 20MHz BSS, then the Secondary Channel Offset element shall have the value 0. 
When changing from one pair of channels to a new pair of channels, the Supported Channel Width Set field of the HT capabilities element in the Beacon remains unchanged.

APs that perform a channel switch or channel width adjustment shall include in frames containing HT capabilities elements, Extended Channel Switch Announcement elements, and Secondary Channel Offset elements that announce the change, values for New Channel Number, Supported Channel Width Set and Secondary Channel Offset that comply with the values given in Table nx.

Table nx - Channel switching and channel width adjustment combinations

	Original channel
	Destination channel

	
	20 MHz channel
	Different 20 MHz channel
	Pair of 20 MHz channels with same primary channel as original
	Pair of 20 MHz channels with different primary channel than original

	20 MHz channel
	N/A
	New Channel Number: any number different from current.

Supported Channel Width Set: 0.
	New Channel Number: same as current (must satisfy channel definitions in 21.3.14).

Supported Channel Width Set: 1.

Secondary Channel Offset: 1 or 3.
	New Channel Number: any number different from current, satisfying channel definitions in 21.3.14.

Supported Channel Width Set: 1.

Secondary Channel Offset: 1 or 3.

	Pair of 20 MHz channels
	New Channel Number: same as current primary channel.

Supported Channel Width Set: 0.

Secondary Channel Offset: 0 (if present).
	New Channel Number: any number different from current primary channel.

Supported Channel Width Set: 0.

Secondary Channel Offset: 0 (if present).
	N/A
	New Channel Number: any number different from current, satisfying channel definitions in 21.3.14.

Supported Channel Width Set: 1.

Secondary Channel Offset: 1 or 3.


If possible, movements of 20/40 MHz BSSs from one channel pair to a different channel pair and changes between 20 MHz BSS and 20/40 MHz BSS modes of operation should be scheduled so that all STAs in the BSS, including STAs in power save mode, have the opportunity to receive at least one Extended Channel Switch Announcement element and Secondary Channel offset element before the switch. The AP may send the Extended Channel Switch Announcement element and Secondary Channel Offset element in a Beacon without performing a backoff, after determining the WM is idle for one PIFS period.

Abstract


This document contains proposed changes to the IEEE P802.11n Draft to address the following 21 LB84 comments:


11.9.5 (D1.05: 11.9.8): 


	3614


11.9.5.1 (D1.05: 11.9.8.1): 


	1061


11.9.5.2 (D1.05: 11.9.8.2): 


	12112, 1521, 12113, 12247, 12114, 12248, 1062


11.9.5.3 (D1.05: 11.9.8.3): 


	1065, 2820, 12115, 6880, 12116, 1066, 4533, 6881, 7511, 7512


Miscellaneous:


	3102, 12117





The changes marked in this document are based on P802.11-REVma D8.0 (redline) and TGn Draft version D1.05.
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