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Discussion of proposed changes:

R3:

In addition to the per-RA sequence space numbering, eliminate the per-AC seq space numbering for MGMT transmissions and revert to the baseline single-seq-num space for management frames (+ a few other frame types), since the recipient can track per TA, AC information even if the transmitter does not separate the sequence spaces for MGMT frames according to either RA or AC. The implementation of a recipient-based splitting of the sequence numbering is much simpler than the alternative of asking the transmitter to perform the division of sequence space.

When the recipient splits the sequence space, it will likely see holes in each of the resulting sub-spaces, but as long as BA is not applicable to MGMT frames, this is not any more problematic than the baseline has always been with regard to sequence numbering. (i.e. the baseline has always created the possibility of holes in received sequence numbering outside of the EDCA context due to the sharing of a single sequence space among more than one RA)

Note that whenever a transmitter shares a sequence number space among more than one RA, there exists a small possibility for incorrectly labelled duplicate frames.
Note that the existing rules already require the recipient to track sequence numbers per TA and TID, so no text changes are required beyond the elimination of the addition of transmitter sequence space splitting requirements.

Found and eliminated some more extraneous spaces created during PDF to WORD copy-paste operation.
Modified the explanatory language that is found in the discussion section.
R2:

Delete some extraneous spaces created during PDF to WORD copy-paste operation.

Make language for two cases parallel.

R1:

Change editor from TGm to TGae.

Change date.

Discussion of proposed changes:

The draft currently includes an unnecessary requirement that MGMT and QMF and non-QOS DATA frames have separate SEQ num spaces based on RA and AC. The changes to the treatment of MGMT Frames that are introduced by TGae are based on AC, and because there is no Block Ack for MGMT Frames, the RA is not needed to further subdivide the sequence number space. Additionally, the recipient of a QMF can determine the AC that was used to transmit the frame and can maintain cache entries per AC such that the transmitter is not required to separate the space per AC.
I.e. it is ok for the recipient to have holes in a correctly received series of frames from a single TA due to the TA having shared the SEQ num space with other recipients.

This sharing of a sequence space among RA and AC values does increase the risk of a false duplicate detection at any one recipient, but that is a chance that the baseline took when it implemented the original SEQ numbering scheme (one space for all frames) and there have been no reported problems with that decision (maybe we just have not recognized those problems even though they exist?) The odds of such a failure should be recognized as fairly low – the transmitter has to wrap the space between transmissions of QMF to a single RA and then fail the first attempt and succeed on retry - and the consequences of such a failure are probably correctly assessed as minimal for the case of management frames because such frames typically include other information that allows them to be identified uniquely, or are frames for which duplicate reception will not matter because of retransmissions generated at the management layer, e.g. timeout-based retransmission.

There is no logical problem with the current language which requires a transmitter to use a different SEQ space per RA (as the current text reads), but this requirement does put a much increased burden on the transmitter implementation and as suggested above, such a requirement is not justified.

Note that the receiver behaviour already includes the required per-TA, per-AC separation for cache maintenance, so no additional changes are necessary on the receiver side.

Proposed changes:

9.3.2.11 Duplicate detection and recovery
TGae Editor: Remove the following changes shown in subclause 9.3.2.11 “Duplicate detection and recovery” beginning with the sixth paragraph, as shown:

When transmitted by QoS STAs with dot11QMFActivated true and when no member of the BSS of which the STA is a member has dot11QMFActivated false, or does not have a dot11QMFActivated MIB variable, sequence numbers for the following frames are assigned using an additional single modulo-4096 counter, starting at 0 and incrementing by 1 for each such MSDU or MMPDU:
–management frames that are neither IQMF nor GQMF frames 
–QoS data frames with a group address in the Address 1 field 
–all non-QoS data frames 
and the sequence number for IQMF and GQMF frames is assigned from one modulo-1024 counter per < RA,AC > tuple starting at 0 and incrementing by 1 for each MMPDU carried in one or more IQMF frames with RA and ACI fields matching the < RA, AC > tuple values corresponding to that counter.

When transmitted by QoS STAs with dot11QMFActivated true and when at least one member of the BSS of which the STA is a member has dot11QMFActivated false, or does not have a dot11QMFActivated MIB variable, sequence numbers for the following frame are assigned using an additional single module-4096 counter, starting at 0 and incrementing by 1 for each such MSDU or MMPDU:
–management frames that are not IQMF frames 
–QoS data frames with a group address in the Address 1 field 
–all non-QoS data frames 
and the sequence numbers for IQMF frames are assigned from one modulo-1024 counter per < RA,AC > starting at 0 and incrementing by 1 for each such frame with RA and AC fields matching the < RA, AC > tuple values corresponding to that counter.
NOTE – The value of dot11 QMFActivated for a STA may be determined by examining the QMFActivated subfield of the most recently received Extended Capabilit ies element from that STA.
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Abstract


This document provides text for a proposal to reduce the overhead required for a TGae transmitter with respect to maintenance of SEQ number spaces.
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