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Abstract

The changes described in this document are relative to 802.11e D4.4.

Change the sixth paragraph of 7.3.2.14 to read as follows

The AIFSN[AC] values field specifies 4 AIFSN values, for access categories 0 through 3, respectively.  Each AIFSN value is 1 octet in length and contains an unsigned integer. A QSTA shall update the dot11EDCATableAIFSN MIB values according to the AIFSN[AC] values in the most recent EDCA parameter set element received by the QSTA from the QAP of a QBSS. The minimum allowed value for AIFSN[AC] shall be 1.

9.10.1.3 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

An EDCA TXOP is granted to a channel access function at a time:
a) AIFS[AC] after the end of the last indicated busy medium which was the result of a frame reception which not was received in error; or

b) EIFS – DIFS + AIFS[AC] after the last indicated busy medium which was the result of a frame reception which was received in error; or

c) at the end of the ACK-Timeout interval or PHY-RXEND.indication as specified in subclause 9.2.8, if  any other channel access function at this QSTA transmitted a frame requiring acknowledgement immediately previously; or

d) AIFS[AC] after the end of the last indicated busy medium which was the result of a transmission of a frame which did not require an acknowledgement; or

e) at the end of a time period of aSlotTime duration following a decrement of the backoff counter for that channel access function, provided that the medium was idle for the duration of that time period

but only if there is a frame available for transmission at that channel access function and the backoff timer for that channel access function is zero before the applicable condition above is met,
and,

only if none of these 
c) conditions is simultaneously met by an access category of higher UP which also had a value of zero for its backoff timer previous to the condition, and there is a frame available for transmission at that channel access function.
Any of these conditions might be met immediately at the time a frame is requested to be transmitted in the case that the medium is already idle, or it might be necessary to wait for the expiry of the relevant backoff timer.
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Figure 62.2 – EDCA Mechanism Timing Relationships

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 62.2. In this case, with AIFSN=1, the channel access function may decrement the backoff counter for the first time at
aSIFSTime + aSlotTime + D2
following the end of the medium busy condition.

 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 + 2 × aSlotTime + D2
as observed  by the MAC, following the end of the medium busy condition.

9.10.1.5 Backoff Procedure

Each channel access function shall maintain a state variable CW[AC], which shall be initialized to the value of the parameter CWmin[AC].

If a frame is successfully transmitted for a specific AC, indicated by either the successful reception of a CTS in response to an RTS, the successful reception of an Ack in response to a unicast MSDU or MMPDU, or the successful reception of a BlockAck or ACK in response to a BlockAckReq, or by transmitting a multicast frame or a frame with “no acknowledgement” policy, CW[AC] shall be reset to CWmin[AC].

The backoff procedure shall be invoked for a channel access function when either:
a)
A frame with that AC is requested to be transmitted and the medium is busy as indicated by either physical or virtual carrier sense, and the backoff timer has a value of zero for that AC.

b)
A frame is transmitted for that AC and a continuation of the EDCA TXOP cannot be used to send the following frame.

c)
The transmission of a frame of that AC fails, indicated by a failure to receive a CTS in response to an RTS, or a failure to receive an ACK that was expected in response to a unicast MSDU or MMPDU, or failure to receive a BlockAck or ACK in response to a BlockAckReq.

d)
The transmission attempt collides internally with another channel access function of higher AC, that is, two channel access functions in the same QSTA are granted a TXOP at the same time.

If the backoff procedure is invoked for either reason a) or b) above, the value of CW[AC] shall be left unchanged.
If the backoff procedure is invoked because of a failure event (either reason c or d above) the value of CW[AC] shall be updated before invoking the backoff procedure:

a)
if the short or long retry count for the QSTA has reached aShortRetryLimit or aLongRetryLimit respectively, CW[AC] shall be reset to CWmin[AC].

b)
Otherwise, 
1)
if CW[AC] is less than CWmax[AC], CW[AC] shall be set to the value (CW[AC]+1)*2-1;

2)
if CW[AC] is equal to CWmax[AC], CW[AC] shall remain unchanged for the remainder of any retries.
Following the update of the value of CW[AC], the backoff timer is set to an integer value chosen randomly with a uniform distribution taking values in the range (0,CW[AC]) inclusive.
If the backoff timer has a non-zero value, then the backoff timer is decremented at
f) AIFS[AC] after the end of the last indicated busy medium which was the result of a frame reception which not was received in error; or
g) at EIFS – DIFS + AIFS[AC] after the last indicated busy medium which was the result of a frame reception which was received in error; or

h) at the end of the ACK-Timeout interval or PHY-RXEND.indication as specified in subclause 9.2.8, if  any other channel access function at this QSTA transmitted a frame requiring acknowledgement immediately previously; or
i) at AIFS[AC] after the end of the last indicated busy medium which was the result of a transmission of a frame which did not require an acknowledgement; or
j) at the end of a time period of aSlotTime duration following a decrement of the backoff counter, provided that the medium was idle for the duration of that time period




If an internal collision occurs between channel access functions, the QSTA shall increment either the MSDU or STA short or long retry counters, as appropriate. 
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