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CID 7703 – partial coverage
TGn Editor: Insert, on page 74, near line 8, of TGn D1.01, after the text “9.2.5 DCF access procedure” and before the text “9.2.5.4 Setting and resetting the NAV”, the following new text and editor instruction:

9.2.5.3 Recovery procedures and retransmit limits
Change the text of the subclause as follows:

Error recovery is always the responsibility of the STA that initiates a frame exchange sequence, as defined in 9.12. Many circumstances may cause an error to occur that requires recovery. For example, the CTS frame may not be returned after an RTS frame is transmitted. This may happen due to a collision with another transmission, due to interference in the channel during the RTS or CTS frame, or because the STA receiving the RTS frame has an active virtual CS condition (indicating a busy medium time period).

Error recovery shall be attempted by retrying transmissions for frame exchange sequences that the initiating STA infers have failed. Retries shall continue, for each failing frame exchange sequence, until the transmission is successful, or until the relevant retry limit is reached, whichever occurs first, except in the case of an A-MPDU, in which case retries continue until the relevant MSDULifetime expires. STAs shall maintain a SRC and a LRC for each MSDU or MMPDU which is not part of an A-MPDU or A-MSDU, and for each A-MSDU and for each A-MPDU awaiting transmission. These counts are incremented and reset independently of each other.

After an RTS frame is transmitted, the STA shall perform the CTS procedure, as defined in 9.2.5.7. If the RTS transmission fails, the SRC for the MSDU or MMPDU and the SSRC are incremented. This process shall continue until the number of attempts to transmit that MSDU or MMPDU reaches dot11ShortRetryLimit, except in the case of an A-MPDU, in which case retries continue until the relevant MSDULifetime expires.

After transmitting a frame that requires acknowledgment, the STA shall perform the ACK procedure, asdefined in 9.2.8. The SRC for an MPDU of type Data or MMPDU and the SSRC shall be incremented everytime transmission of a MAC frame of length less than or equal to dot11RTSThreshold fails for that MPDU oftype Data or MMPDU. This SRC and the SSRC shall be reset when a MAC frame of length less than or equalto dot11RTSThreshold succeeds for that MPDU of type Data or MMPDU. The LRC for an MPDU of typeData or MMPDU and the SLRC shall be incremented every time transmission of a MAC frame of lengthgreater than dot11RTSThreshold fails for that MPDU of type Data or MMPDU. This LRC and the SLRC shallbe reset when a MAC frame of length greater than dot11RTSThreshold succeeds for that MPDU of type Dataor MMPDU. All retransmission attempts for an MPDU of type Data or MMPDU that has failed the ACK procedureone or more times shall be made with the Retry field set to 1 in the Data or Management type frame.

Retries for failed transmission attempts shall continue until the SRC for the MPDU of type Data or MMPDU isequal to dot11ShortRetryLimit or until the LRC for the MPDU of type Data or MMPDU is equal todot11LongRetryLimit. When either of these limits is reached, retry attempts shall cease, and the MPDU of typeData (and any MSDU of which it is a part) or MMPDU shall be discarded.A STA in PS mode, in an ESS, initiates a frame exchange sequence by transmitting a PS-Poll frame to requestdata from an AP. In the event that neither an ACK frame nor a data frame is received from the AP in responseto a PS-Poll frame, then the STA shall retry the sequence, by transmitting another PS-Poll frame, at its convenience.If the AP sends a data frame in response to a PS-Poll frame, but fails to receive the ACK frameacknowledging this data frame, the next PS-Poll frame from the same STA may cause a retransmission of thelast MSDU. This duplicate MSDU shall be filtered at the receiving STA using the normal duplicate frame filteringmechanism. If the AP responds to a PS-Poll by transmitting an ACK frame, then responsibility for thedata frame delivery error recovery shifts to the AP because the data are transferred in a subsequent frameexchange sequence, which is initiated by the AP. The AP shall attempt to deliver one MSDU to the STA thattransmitted the PS-Poll, using any frame exchange sequence valid for an directedindividually addressed MSDU. If the PS STA that transmitted the PS-Poll returns to Doze state after transmitting the ACK frame inresponse to successful receipt of this MSDU, but the AP fails to receive this ACK frame, the AP will retrytransmission of this MSDU until the relevant retry limit is reached. See Clause 11 for details on filtering ofextra PS-Poll frames.

TGn Editor: Insert, on page 79, near line 57, of TGn D1.01, before the text “9.9.1.6 Retransmit procedures”, the following new text and editor instruction:

9.9.1.5 EDCA backoff procedure

Change the text of the subclause as follows:

Each EDCAF 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 by a specific EDCAF, indicated by the successful reception of a CTS in response to an RTS, the successful reception of an ACK frame in response to a unicast MPDU or Block-Ack, the successful reception of a BlockAck or ACK frame in response to a BlockAckReq frame, the successful reception of a BlockAck frame in response to an A-MPDU containing at least one MPDU with an Ack Policy bit setting of Normal Ack, or the transmission of a multicast frame or a frame with No Ack policy, CW[AC] shall be reset to CWmin[AC].
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 as indicated by either physical or virtual CS, and the backoff timer has a value of zero for that AC.

b) The final transmission by the TXOP holder initiated during the TXOP for that AC was successful.

c) The transmission of a frame of that AC fails, indicated by a failure to receive a CTS in response to an RTS, a failure to receive an ACK frame that was expected in response to a unicast MPDU, the failure to receive a BlockAck frame in response to an A-MPDU containing at least one MPDU with an Ack Policy bit setting of Normal Ack, or a failure to receive a BlockAck or ACK frame in response to a BlockAckReq frame.

d) The transmission attempt collides internally with another EDCAF of an AC that has higher priority, that is, two or more EDCAFs in the same QSTA are granted a TXOP at the same time.

If the backoff procedure is invoked for reason a) above, the value of CW[AC] shall be left unchanged. If the backoff procedure is invoked because of reason b) above, the value of CW[AC] shall be reset to CWmin[AC].

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 as follows before invoking the backoff procedure:
a) If the QSRC[AC] or the QLRC[AC] for the QSTA has reached dot11ShortRetryLimit or dot11LongRetryLimit 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.

The backoff timer is set to an integer value chosen randomly with a uniform distribution taking values in the range [0,CW[AC]] inclusive.
All backoff slots occur following an AIFS[AC] period during which the medium is determined to be idle 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 for the duration of the EIFS – DIFS + AIFS[AC] period, as appropriate (see 9.2.3).

TGn Editor: Change, on page 79, near line 58, of TGn D1.01, the header for subclause “9.9.1.6 Retransmit procedures”, as shown, including the insertion of a new editor instruction as shown:

Change the header for subclause “9.9.1.6 Retransmit procedures”, as shown:

9.9.1.6 Retransmit procedures for QSTAs
TGn Editor: Insert, on page 79, near line 59, of TGn D1.01, the following text and editing instruction before the editing instruction “Add the following paragraph at the end of 9.9.1.6:”

Change the text of 9.9.1.6 as shown:

QSTAs shall maintain a short retry counter and a long retry counter for each MSDU or MMPDU that belongs to a TC requiring acknowledgment and that is not part of an A-MPDU or A-MSDU. Additionally, QSTAs shall maintain a short retry counter and a long retry counter for each A-MSDU and for each A-MPDU. The initial value for the short and long retry counters shall be zero. QSTAs also maintain a short retry counter and a long retry counter for each AC. They are defined as QSRC[AC] and QLRC[AC], respectively, and each is initialized to a value of zero. 

After transmitting a frame that requires acknowledgment, the QSTA shall perform the acknowledgment procedure, as defined in 9.2.8. The short retry count for an MSDU or MMPDU or A-MSDU or A-MPDU and the QSRC[AC] shall be incremented every time transmission of a MAC frame of length less than or equal to dot11RTSThreshold fails for that MSDU or MMPDU or A-MSDU or A-MPDU. This short retry count and the QSTA QSRC[AC] shall be reset when a MAC frame of length less than or equal to dot11RTSThreshold succeeds for that MSDU or MMPDU or A-MSDU or A-MPDU. The long retry count for an MSDU or MMPDU or A-MSDU or A-MPDU and the QLRC[AC] shall be incremented every time transmission of a MAC frame of length greater than dot11RTSThreshold fails for that MSDU or MMPDU or A-MSDU or A-MPDU. This long retry count and the QLRC[AC] shall be reset when a MAC frame of length greater than dot11RTSThreshold succeeds for that MSDU or MMPDU or A-MSDU or A-MPDU. All retransmission attempts for an MPDU that is not part of an A-MPDU and that has failed the acknowledgment procedure one or more times shall be made with the Retry field set to 1 in the data or management frame. 

For MSDUs and MMPDUs which are not part of an A-MPDU and for A-MSDUs, r
etries for failed transmission attempts shall continue until the short retry count for the MSDU or MMPDU or A-MSDU is equal to dot11ShortRetryLimit or until the long retry count for the MSDU or MMPDU or A-MSDU is equal to dot11LongRetryLimit. When either of these limits is reached, retry attempts shall cease, and the MSDU or MMPDU or A-MSDU and its constituent MSDUs shall be discarded.
For A-MPDUs, retries for failed transmission attempts shall continue until the relevant MSDULifetime expires, at which time the A-MPDU and all of its constituent MPDUs and related MSDUs shall be discarded.
For internal collisions occurring with the EDCA access method, the appropriate retry counters (short retry counter for MSDU or MMPDU or A-MSDU or A-MPDU and QSRC[AC] or long retry counter for MSDU or MMPDU or A-MSDU or A-MPDU and QLRC[AC]) are incremented. For transmissions that use Block Ack, the rules in 9.10.3 also apply. Internal collisions are treated as transmission failures and shall cause retransmissions as per the rules described in this subclause for transmission failures.
With the exception of a frame belonging to a TID for which Block Ack is set up, a QSTA shall not initiate the transmission of any management or data frame to a specific RA while the transmission of another management or data frame with the same RA and having been assigned its sequence number from the same sequence counter has not yet completed to the point of success, retry fail (if appropriate), or other MAC discard (e.g., lifetime expiry). 

QSTAs shall maintain a transmit MSDU timer for each MSDU passed to the MAC. The MIB attribute dot11EDCATableMSDULifetime specifies the maximum amount of time allowed to transmit an MSDU for a given AC. The transmit MSDU timer shall be started when the MSDU is passed to the MAC. If the value of this timer exceeds the appropriate entry in dot11EDCATableMSDULifetime, then the MSDU, or any remaining, undelivered fragments of that MSDU, shall be discarded by the source QSTA without any further attempt to complete delivery of that MSDU. 

Abstract


This document includes proposed text for modification of the TGn 1.01 draft. The text is intended to provide a partial resolution for CID 7703 from LB84. CID 7703 asks whether the draft has been completely examined regarding necessary updates to the use of the terms MSDU and MPDU with respect to A-MSDU and A-MPDU. This document attempts to address the issue being raised with specific emphasis on the subclauses that discuss retransmission.
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