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Abstract

This document contains the material proposed to GTE for inclusion in the draft in the form of insertions into and replacements for material in IEEE Std 802.11-1999, as updated by IEEE Std 802.11a-1999, IEEE Std 802.11b-1999 
Editorial notes appear in bold italic Times New Roman font, informative notes appear in normal Arial font, and normative text appears in normal Times New Roman font.  Open issues are highlighted using red text in normal Arial font, and begin with "OPEN ISSUE:".  Added text appears in underlined red.  Deleted text appears in red with a strikethrough line.
9.2.3
Interframe space (IFS)

Change the text and figure 49 in clause 9.2.3 as follows:

The time interval between frames is called the IFS. A STA shall determine that the medium is idle through the use of the carrier sense function for the interval specified. Four Five different IFSs are defined to provide priority levels for access to the wireless media; they are listed in order, from the shortest to the longest except for AIFS. Figure 49 shows some of these relationships.

a) SIFS

Short Interframe Space

b) PIFS

Point Coordination Function (PCF) Interframe Space

c) DIFS

Distributed Coordination Function (DCF) Interframe Space

d) AIFS

Arbitration Interframe Space (used by the QoS facility)

de) EIFS

Extended Interframe Space

The different IFSs shall be independent of the STA bit rate. The IFS timings shall be defined as time gaps on the medium, and those except for AIFS shall be fixed for each PHY (even in multi-rate capable PHYs). The IFS values are determined from attributes specified by the PHY.

Replace Figure 49 by the following:


[image: image1.wmf] 

AIFS[j]

 

AIFS[i]

 

DIFS

 

Contention Window

 

Slot time

 

Busy Medium

 

Defer Access

 

Next Frame

 

Select Slot and Decrement Backoff as long 

 

SIFS

 

PIFS

 

DIFS/AIFS

 

Immediate access when 

 

Medium is free >= DIFS/

AIFS[i]

 

as medium is idle

 

Backoff Slots

 


Figure 49 - Some IFS Relationships

Insert after 9.2.3.3 the following sub-clause and renumber the current 9.2.3.4 as 9.2.3.5

9.2.3.4 Arbitration IFS (AIFS)

The Arbitration Interframe Space shall be used by QSTAs to transmit Data type frames (MPDUs) and Management type frames (MMPDUs).  A QSTA using the EDCF shall obtain a TXOP for AC[i] if the QSTA's carrier sense mechanism (see 9.2.1) determines that the medium is idle at the TxAIFS[AC[i]] slot boundary (see 9.2.10), after a correctly-received frame, and the backoff time for AC[i] has expired.

A QSTA using the EDCF shall not transmit within an EIFS after that QSTA determines that the medium is idle following reception of a frame for which the PHYRXEND.indication primitive reported an error or a frame for which the MAC FCS value (after correction, using MAC-level FEC, if applicable) was not correct, unless subsequent reception of an error-free frame resynchronizes the station. This resynchronization allows it to transmit using TxAIFS[AC[i]] following that subsequent frame.  

The minimum settings for TxAIFS[AC[i]] is PIFS for each AC. The time periods for each TxAIFS[AC[i]] are obtained from the dot11AIFS[AC[i]] attributes in the MAC MIB.  QSTAs update their dot11AIFS[AC[i]] values using information in the most recent QoS Parameter Set element of Beacons received from the QAP of the QBSS (see 7.3.2.14).

The changes below are relative to TGe Draft 4.1
9.10.1.3 Obtaining an EDCF TXOP

Change the text and Figure 62.2 in 9.10.1.3 as follows:

Each channel access timer shall maintain a backoff function (timer), whose value is 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 EDCF TXOP is granted to a channel access function when:

a)
the medium is indicated by CCA and virtual carrier sense to be idle, and has been idle for a time greater than or equal to AIFS[AC] +aSlotTime, or a time greater than or equal to EIFS – DIFS + AIFS[AC] +aSlotTime  in the event that the previously received frame was in error, and

b)
the backoff timer for that channel access function is zero, and

c)
these conditions are not simultaneously met by an access category of higher priority.

These conditions may be met immediately if transmission of a frame is requested while the medium is idle, or it may be necessary to wait for the expiration of the relevant backoff timer.

Replace Figure 62.2 and the remaining text in Clause 9.10.1.3 with the following:











Figure 62.2 – EDCF Timing Relationships

Figure 62.2 illustrates the relation between the AIFS value corresponding to AIFSN=2, which gives AIFS=DIFS, to the other IFSs, namely, SIFS, PIFS, and DIFS, as they are measured on the medium. The Slot Boundaries define when the transmitter shall be turned on by the MAC to meet the different IFS timings on the medium, after subsequent detection of the CCA result of the previous slot time.

9.10.1.5 Backoff Procedure

Change the text in 9.10.1.5  as follows:

…

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 (1,CW[AC]+1) inclusive for traffic categories with a value of AIFSN=1, and in the range (0, CW[AC]) inclusive for traffic categories with a value of AIFSN>1
.

Annex D

Change the text in Annex D as follows:

dot11EDCFTableAIFSN OBJECT-TYPE

SYNTAX INTEGER (0..10)  (1, …, 10)
MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute shall specify the number of slots, after a SIFS duration, that the QSTA, for a particular AC, shall sense the medium idle either before transmitting or executing a back-off. The default value for this attribute is 

1) 2, if dot11EDCFTableIndex is 1,

2) 1, otherwise.”

::= {dot11EDCFTableEntry 4 }
Decrement backoff when AIFSN=2





802.11-1999  decrements here.   Earliest possible transmission over the air for DCF.





Earliest possible transmission over the air for EDCF when AIFSN=1 and backoff=1.  Backoff of 0 not allowed.
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� After a CCA busy period without a frame reception, which can occur when using an energy detection-based CCA, AIFS (not EIFS) is used by QSTAs to transmit its pending frame.
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