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Revision notes:

R3:
10.24.2 – change “may” to “shall” in possible actions for a STA that has been permitted to begin a TXOP.

R2:
9.19.2.5 – deleted a sentence referring to 10.x for more backoff rules for 40 MHz PPDU transmission. All backoff rules should already be in 9.x – 10.x discusses CCA for secondary channel, etc and is a set of rules for PPDU BW and not access or backoff rules.

10.24.2 – changed “shall” to “is” within MAC interpretation of the PHY-CCA.indication primitive

10.24.2 – modified the condition of the STA in the statements preceding the allowed actions by eliminating the reference to initiating a TXOP in the first case, because one of the possible actions is to NOT initiate a TXOP – in the second case, used more explicit wording

R1:
Added a description of the pertinent PIFS interval in items b) and c) within 10.24.2 STA CCA sensing in a VHT BSS

Removed the informative text which declared an incorrect definition for static and dynamic BW modes.

Added a paragraph to describe the rules for determining the BW of the initial transmitted PPDU of the TXOP for the case when the TXOP is not immediately preceded by a PIFS interval of IDLE medium.

Discussion of proposed changes:
The comments originally refer to 10.24.2, where there are a few problems of specifying all combinations of cases of intended transmit widths and sub-channel CCA conditions.

Discussion of an initially proposed solution suggested that additional problems existed, including some confusion over which channel was used to obtain a TXOP.

The language proposed in this document attempts to resolve all of those issues by explicitly naming the “primary channel” as the one that is used in the subclause on backoff procedure when determining if a backoff countdown slot is present.

Additionally, it can be observed that much of the language in 10.24.2 is redundant in that it first explicitly requires a STA to examine the CCA on non-primary channels under certain circumstances and later, the same subclause mentions the CCA on non-primary channels as a gating condition in the description of which transmissions are allowed. Therefore, the initial, explicit requirement for non-primary CCA examination is not required because such behavior is included within the gating conditions of the list of allowed transmissions.

A simplification was made to the language that was originally intended to cover the case when PHY-CCA.indication primitives are delivered to the MAC which include only partial channel lists in the channel parameter. A single generic statement in the proposed text concisely conveys the same requirement that existed in the form of several paragraphs in the original text.
	186
	Erceg, Vinko
	11.20.2
	63
	27
	"If the secondary channel, secondary 40 MHz channel or secondary 80 MHz channel are busy during this interval,
the STA may take one of the following steps:" here it says that the channels are busy, but below in a) and b)  it says that they are idle.
	Seems to require fixing.

	185
	Erceg, Vinko
	11.20.2
	63
	37
	c) sentence is not finished
	Say: "Transmit a 20 MHz mask PPDU on the primary 20 MHz channel if the primary 20MHz channel is idle."

	183
	Erceg, Vinko
	11.20.2
	63
	19-24
	"..the STA may transmit a pending greater than 20 MHz mask PPDU only if the
secondary 20 MHz channel, secondary 40 MHz channel and secondary 80 MHz channel that would be occupied
by the PPDU have also been idle during the times the primary 20 MHz channel CCA is performed (defined
in 9.3.7 (DCF timing relations)) during an interval of a PIFS immediately preceding the expiration of
the backoff counter."  Greater than 20MHz PPDU seems to be here only 160MHz PPDU.
	Sentence may be clearer to include 40MHz and 80MHz PPDUs.

	810
	Loc, Peter
	11.20.2
	63
	39-42
	The action to Restart the channel access should only be done if the CCA of the 20 MHz primary channel is idle during the CCA sensing interval. 
	Remove the step d)


Propose to resolve the above comments with the resolution – Agree in principle, adopt changes to wording in the cited subclause and in related subclauses with text changes as found in document 11-11/0603r2.

Proposed changes:

TGac Editor: Include, in the changes for subclause “9.19.2.3 Obtaining an EDCA TXOP” of TGac draft 0.3, the following changes and update the editing instruction that accompanies the subclause:

9.19.2.3 Obtaining an EDCA TXOP

Each channel access timer shall maintain a backoff function (timer), which has a value measured in backoff slots.

The duration AIFS[AC] is a duration derived from the value AIFSN[AC] by the relation AIFS[AC] = AIFSN[AC] × aSlotTime + aSIFSTime.

The value of AIFSN[AC] shall be greater than or equal to 2. In an infrastructure BSS, AIFSN[AC] is advertised by the AP in the EDCA Parameter Set element in Beacon and Probe Response frames transmitted by the AP. The value of AIFSN[AC] shall be greater than or equal to 1 for APs. An EDCA TXOP is granted to an EDCAF when the EDCAF determines that it shall initiate the transmission of a frame exchange sequence.

Transmission initiation shall be determined according to the following rules: On specific slot boundaries as determined on the primary channel, each EDCAF shall make a determination to perform one and only one of the following functions:

— Initiate the transmission of a frame exchange sequence for that access function.

— Decrement the backoff timer for that access function.

— Invoke the backoff procedure due to an internal collision.

— Do nothing for that access function.
All references to medium idle and medium busy within this subclause refer specifically to the medium condition on the primary channel.

The specific slot boundaries at which exactly one of these operations shall be performed are defined as follows, for each EDCAF:

a) Following AIFSN[AC] × aSlotTime – aRxTxTurnaroundTime of idle medium after SIFS (not necessarily idle medium during the SIFS duration) as determined using the same antenna as was used during the reception of a frame with a correct FCS and occurring immediately after the end of the busy medium indication which was the result of that reception.
b) Following EIFS – DIFS + AIFSN[AC] × aSlotTime – aRxTxTurnaroundTime of idle medium after the last indicated busy medium as determined by the physical CS mechanism that was the result of a frame reception that has resulted in FCS error, or PHY-RXEND.indication (RXERROR) primitive where the value of RXERROR is not NoError.

c) When any other EDCAF at this STA transmitted a frame requiring acknowledgment, the earlier of
1) The end of the ACK-Timeout interval timed from the PHY_TXEND.confirm primitive, followed by AIFSN[AC] x aSlotTime + aSIFSTime – aRxTxTurnaroundTime of idle medium, and

2) The end of the first AIFSN[AC] × aSlotTime – aSIFSTime - aRxTxTurnaroundTime of idle medium after SIFS (not necessarily medium idle during the SIFS duration, the start of the SIFS duration implied by the length in the PLCP header of the previous frame) when a PHYRXEND.indication primitive occurs as specified in 9.3.2.9 (ACK procedure).

d) Following AIFSN[AC] × aSlotTime – aSIFSTime - aRxTxTurnaroundTime of idle medium after SIFS (not necessarily medium idle during the SIFS duration) after the last busy medium on the antenna that was the result of a transmission of a frame for any EDCAF and which did not require an acknowledgment.

e) Following AIFSN[AC] × aSlotTime – aRxTxTurnaroundTime of idle medium after the last indicated idle medium as indicated by the CS mechanism that is not covered by a) to d).

f) Following aSlotTime of idle medium, which occurs immediately after any of these conditions, a) to f), is met for the EDCAF.

At each of the above-described specific slot boundaries, each EDCAF shall initiate a transmission sequence if

— There is a frame available for transmission at that EDCAF, and

— The backoff timer for that EDCAF has a value of zero, and

— Initiation of a transmission sequence is not allowed to commence at this time for an EDCAF of higher UP.

At each of the above-described specific slot boundaries, each EDCAF shall decrement the backoff timer if the backoff timer for that EDCAF has a nonzero value.

At each of the above-described specific slot boundaries, each EDCAF shall invoke the backoff procedure due to an internal collision if

— There is a frame available for transmission at that EDCAF, and

— The backoff timer for that EDCAF has a value of zero, and

— Initiation of a transmission sequence is allowed to commence at this time for an EDCAF of higher UP.

At each of the above-described specific slot boundaries, an EDCAF shall do nothing if none of the above actions is taken.

An example showing the relationship between AIFS, AIFSN, DIFS, and slot times immediately following a medium busy condition (and assuming that medium busy condition was not caused by a frame in error) is shown in Figure 9-20 (EDCA mechanism timing relationships). In this case, with AIFSN = 2, the EDCAF may decrement the backoff counter for the first time at 2 × aSlotTime following the end of the medium busy condition (end of the medium busy condition happens at the end of M1 in Figure 9-20 (EDCA mechanism timing relationships)). If, in this example, the backoff counter contained a value of 1 at the time the medium became idle, transmission would start as a result of an EDCA TXOP on-air at a time

aSIFSTime + 3 × aSlotTime

following the end of the medium busy condition.
TGac Editor: Include, in the changes for subclause “9.19.2.5 EDCA backoff procedure” of TGac draft 0.3, the following changes to the third paragraph and the last two paragraphs of the baseline standard, as shown, and update the editing instruction that accompanies the subclause:

9.19.2.5 EDCA backoff procedure
The backoff procedure shall be invoked for an EDCAF when any of the following events occurs:

a) A frame with that AC is requested to be transmitted, the medium is busy on the primary channel as indicated by either physical or virtual CS, and the backoff timer has a value of zero for that AC.

All backoff slots occur following an AIFS[AC] period during which the medium is determined to be idle on the primary channel for the duration of the AIFS[AC] period, or following an EIFS – DIFS + AIFS[AC] period during which the medium is determined to be idle on the primary channel for the duration of the EIFS – DIFS + AIFS[AC] period, as appropriate (see 9.3.2.4 (IFS)), except as defined in 9.19.2.3 (Obtaining an EDCA TXOP), which allows the medium to be busy during the initial aSIFSTime of this period under certain conditions.


TGac Editor: Change the text of subclause “10.42.2 STA CCA sensing in a VHT BSS” of TGac Draft 0.3 as shown:

10.24.2 STA CCA sensing in a VHT BSS





If the MAC receives a PHY-CCA.indication primitive with the channel-list parameter present, but for which a particular channel or channels are not present, then the channels that are not present is considered to be IDLE by the recipient MAC.






If the primary channel has been idle during an interval of PIFS immediately preceding the time at which a STA is permitted to begin a TXOP , the STA shall perform exactly one of the following steps:


a) transmit a 160 MHz or 80+80 MHz mask PPDU if the secondary channel, the secondary 40 MHz channel and the secondary 80 MHz channel were idle during an interval of PIFS immediately preceding the start of the TXOP
b) transmit an 80 MHz mask PPDU on the primary 80 MHz channel if both the secondary channel and the secondary 40 MHz channel were idle during an interval of PIFS immediately preceding the start of the TXOP.
c) transmit a 40 MHz mask PPDU on the primary 40 MHz channel if the secondary channel was idle during an interval of PIFS immediately preceding the start of the TXOP.
d) transmit a 20 MHz mask PPDU on the primary 20 MHz channel
e) restart the channel access attempt by invoking the backoff procedure as specified in 9.19.2 (HCF contention-based channel access (EDCA)) as though the medium is busy on the primary channel as indicated by either physical or virtual CS and the backoff timer has a value of zero.

NOTE—In the case of rule e), the STA selects a new random number using the current value of CW[AC], and the retry counters are not updated.


If the primary channel has not been idle during an interval of PIFS immediately preceding the time at which a STA is permitted to begin a TXOP, the STA may begin a TXOP by transmitting:
· A 160 MHz or 80+80 MHz or 40 MHz or 20 MHz mask PPDU if the immediately preceding frame was a 160 MHz mask PPDU or 80+80 MHz mask PPDU,
· an 80 MHz or 40 MHz or 20 MHz mask PPDU if the immediately preceding frame was an 80 MHz mask PPDU,
· a 40 MHz or 20 MHz mask PPDU if the immediately preceding frame was a 40 MHz mask PPDU,

· or a 20 MHz mask PPDU if the immediately preceding frame was a 20 MHz mask PPDU.
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