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Comment Resolutions
	CID
	Page
	Clause
	Comment
	Proposed Change
	Owning Ad-hoc

	1603
	
	
	What does "PHYCCA.
indication primitive of class BUSY" mean
	Change to refer to argument BUSY
	GEN


Context: 1626.15:

	A busy channel shall be indicated by a PHY-CCA.indication primitive of class BUSY. 

A clear channel shall be indicated by a PHY-CCA.indication primitive of class IDLE.


This doesn’t match the terminology of  433.12,  which uses a STATE parameter.
There are various ways to resolve this.  Proposed is one such:

Proposed Resolution:

Revised.

At the cited location replace “PHY-CCA.indication primitive of class BUSY” with “PHY-CCA.indication(BUSY)” 

and on the following line replace

“PHY-CCA.indication primitive of class IDLE” with “PHY-CCA.indication(IDLE)”
	1589
	
	
	Kill aTxRampOffTime (not actually used anywhere)
	As it says
	GEN


Discussion:

Agree with the sentiment.   There are 7 references

	  aRxPHYDelay,  aRxTxSwitchTime,  aTxRampOnTime,  aTxRampOffTime,  aAirPropagationTime,  aMACProcessingDelay,  aPr

 that the PHY takes to turn the  Transmitter on.  aTxRampOffTime integer The nominal time (in microseconds) that t

ion dependent, see 9.3.7 (DCF timing relations).  aTxRampOffTime Implementation dependent, see 9.3.7 (DCF timing r

ion dependent, see 9.3.7 (DCF timing relations).  aTxRampOffTime Implementation dependent, see 9.3.7 (DCF timing r

ion dependent, see 9.3.7 (DCF timing relations).  aTxRampOffTime Implementation dependent, see 9.3.7 (DCF timing r

ion dependent, see 9.3.7 (DCF timing relations).  aTxRampOffTime Implementation dependent, see 9.3.7 (DCF timing r

ion dependent, see 9.3.7 (DCF timing relations).  aTxRampOffTime Implementation dependent, see 9.3.7 (DCF timing r


The first two define it in the PHY characteristics primitive.  The Latter exist in PHYs describing the value as implementation dependent.  There is no normative behaviour that references this variable.
Proposed resolution:

Revised.   At 416.18,  delete the aTxRampOffTime parameter and any references to it in this subclause.

at 1618.08, 1644.44, 1701.27, 1714.34, 1809.53 delete the table row that includes this attribute.

	1465
	
	
	Has anyone ever used/does anyone still use StrictlyOrdered?
	Deprecate StrictlyOrdered
	GEN


Discussion:

The strictly ordered service class was added as a sop to a single sponsor ballot commenter during the balloting of the first 802.11 standard.  Nobody ever implemented it.
The Order field was re-purposed by 802.11n to carry an indication of the HT control field.

Agree with the comment.  REVmc used language similar to that proposed below to mark features as obsolete.
Proposed changes:  at 102.08

	5.1.3 MSDU ordering

The services provided by the MAC sublayer permit, and may in certaincases require, the reordering of

MSDUs. 

In a non-QoS STA, the MAC does not intentionally reorder MSDUs except as may be necessary to improve the likelihood of successful delivery based on the current operational (“power management,” FMS, DMS) mode of the designated recipient STA(s). The sole effect of this reordering (if any), for the set of MSDUs received at the MAC service interface of any single STA, is a change in the delivery order of group addressed MSDUs, relative to individually addressed MSDUs, originating from a single source STA address. 
<Note insertion of new para>
If a higher layer protocol using the data service cannot tolerate this possible reordering, the optional StrictlyOrdered service class might be used. MSDUstransferred between any pair of STAs using the StrictlyOrdered service class are not subject to the relative reordering that is possible when the

ReorderableGroupAddressed service class is used. However, the desire to receive MSDUs sent using the

StrictlyOrdered service class at a STA precludes simultaneous use of the MAC power management  facilities at that STA. Note that the use of the StrictlyOrdered service class is obsolete and the StrictlyOrdered service class might be removed in a future revision of the standard.


At 1835.50:
	PC8
	
MAC data service
	9.2.8 (MAC data service), 9.8 (MSDU transmission restrictions), Annex J
	M
	Yes  No 

	
PC8.1
	
ReorderableGroupAddressed 

service class
	9.8 (MSDU transmission restrictions)
	M
	Yes  No 

	
PC8.2
	
StrictlyOrdered service class
Note that the use of the StrictlyOrdered service class is obsolete and the StrictlyOrdered service class might be removed in a future revision of the standard.
	9.8 (MSDU transmission restrictions)
	O
	Yes  No 


Proposed Resolution:

Revised.  Make changes as shown in <this-document> under CID1465.  These mark the StrictlyOrdered service class as obsolete.
	1428
	
	
	Some comments made in the technical comment collection on 802.11-2012 were rejected but should not have been
	Revisit those comments
	GEN

	1427
	
	
	Some comments made in the technical comment collection on 802.11-2012 were addressed incorrectly or incompletely
	Address all the comments correctly and completely
	GEN


Discussion:

The commenter may believe that these comments achieve some useful end.  That is not the case.

A valid comment needs to indicate a specific problem and a specific solution.  These do neither.   They are invalid comments.  Note that this does not prevent the commenter from attempting to seek approval of changes on any topic, including previous rejected comment resolutions from 802.11-2012.
Proposed resolution (to both):

Rejected.  The comment does not indicate a specific issue to resolve or a specific change to be made.

	1089
	
	
	There is an opportunity to better exploit indoor-only spectrum from a mobile AP. Given that there are APs or non-AP STAs in the vicinity that know whether they are indoor or outdoor, an AP might be able to use indoor spectrum if it can determine that is is "close" to a "known indoor" device.
(Disclaimer - This is not an assertion of applicability for any particular regulation, merely an assertion that having this information might be of value).
	Provide an element (or extend an existing element) that indicates indoor/outdoor location, if such is known at the STA. The information would be present in beacons and probe responses when known.
	GEN


Disclosure:   this comment is the author’s.

Discussion: 

dot11Country string mentions indoor/outdoor environments as follows:

	dot11CountryString OBJECT-TYPE

SYNTAX OCTET STRING (SIZE(3))

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a control variable.

It is written by the SME.

Changes take effect for the next MLME-START.request primitive.

This attribute identifies the country or noncountry entity in which the 

station is operating. If it is a country, the first two octets of this 

string is the two character country code as described in document ISO/IEC 

3166-1. The third octet is one of the following:

1. an ASCII space character, if the regulations under which the station is 

operating encompass all environments for the current frequency band in the 

country,

2. an ASCII 'O' character, if the regulations under which the station is 

operating are for an Outdoor environment only, or

3. an ASCII 'I' character, if the regulations under which the station is 

operating are for an Indoor environment only.


I was not aware of this at the time of the comment.
Proposed Resolution:

TBD – I’m researching whether the existing definition meets my needs.

	1649
	
	
	What does "monotonically increasing" mean? How does it differ from "increasing"?
	Clarify
	GEN


Proposed Resolution:

Rejected.   The commenter does not indicate a specific problem to solve or a specific change to make.  
In reply to the commenter, this term is well known.
NIST defines it thus: “A function from a partially ordered domain to a partially ordered range such that x ≤ y implies f(x) ≤ f(y).”

	1471
	
	
	For a mesh channel switch, 10.9.8.4.3 mandates a probe [sic] delay. Why not for vanilla BSS switches too?
	Extend 6.3.3.2.2, 6.3.4.2.2, 6.3.11.2.2 and 10.2.2.2 to say the ProbeDelay is also used when switching to a different channel
	GEN


Proposed Resolution:
Rejected.

Making this change for non-MBSS would make existing devices non-compliant.

The benefit of the additional protection is minimal because channel switches are infrequent affairs.

	1621
	
	
	Kill 11e and the non-HT BA stuff (i.e. just left with HT-delayed and HT-immediate)
	As it says
	GEN


Proposed Resolution:

Rejected.  

The commenter does not indicate a specific problem to be solved or a specific change to make.

	1647
	
	
	If the aAirPropagationTime is large and the frame is short, then a STA may do CCA before a frame has started to arrive at its receiver
	Introduce a minimum frame duration, as in 802.3?
	GEN

	1626
	
	
	Does 802.11 need a minimum frame size (like 802.3) to ensure short frames do not get missed by the ED mechanism?
	Consider the earliest/latest CCA detect times
	GEN


Proposed Resolution: (to both)
Rejected.

The STA does not perform CCA or ED at a specific time within the slot.  It is performed continuously during the slot, except for the aRxTxTurnaround time when it transmits in the following slot.   So it doesn’t matter whether a frame is shorter than the slot duration or not because it will still be detected by STAs in the BSS in the slot in which it was transmitted,  provided that aAirPropagationTime is set to a large enough value.
	1633
	
	
	13.1 says mesh STAs necessarily have SM enabled, but wording like "MBSS in which the Spectrum Management bit is equal to 1" implies this is not the case
	Mandatory for mesh STAs or not?
	GEN


Discussion:

Agree this is an inconsistency.   Should an MBSS require spectrum management?   That seems excessive, for example in an MBSS running across 802.11g.

Status:  Asked Kaz to comment.
	1637
	
	
	Might CCA-ED be required on any channel which HT might be used on?
	If so, add CCA-ED to clause 20, modelled on clause 18
	GEN


Discussion:

It is clear that CCA-ED is defined only for 20MHz (and narrower) channel spacing.  

However, is there anything to stop an HT AP operating a 20MHz BSS in operating classes 13-15?   If so, it is required to do CCA-ED.   Clause 20.3.20.5.1 references 18.3.10.6 for non-HT PPDUs.   

It is questionable whether an energy detect (i.e. a burst of noise) comprises any kind of PPDU.  A burst of noise certainly does not comprise an HT PPDU.
So, it arguable that we are already covered, but it could be made explicit.
Proposed Resolution:

Revised.
Insert a new subclause “20.3.20.5.0a CCA-Energy Detect (CCA-ED)

For improved spectrum sharing, CCA-ED is required in some bands. The behavior class indicating CCA-ED is given in Table D-2 (Behavior limits sets). The operating classes requiring the corresponding CCA-ED behavior class are given in E.1 (Country information and operating classes). An HT STA that is operating within an operating class that requires CCA-ED shall operate with CCA-ED as defined in 18.3.10.6. “
	1011
	2.30
	1.3
	Do we want to add a list item for .11ae?
	Add an entry
	GEN


Proposed resolution:

Revised.   At 2.30 add:

“—Defines medium access control mechanisms to support the prioritization of management frames.

	1673
	2.30
	1.3
	The last item in the list is redundant with the 8th item
	Delete the last item in the list. Delete the Editor's Note that appears in the redline version of 1.0 (but is not present in the non-redline version).
	GEN


Proposed resolution:

Rejected.  The 8th list item talks about support for QoS generally.  The last list item describes specific support for streaming audio video without degrading data and voice performance.
	1121
	6.36
	3.1
	Term "ad hoc network" is also used as vernacular of mesh network.
	Modify the definition as "Often used as a venacular term for an independent basic service set (IBSS) and mesh basic service set (MBSS)".
	GEN


Status:  waiting for feedback from Kaz.
	1122
	12.17
	3.1
	The word "FMS Token" is used without definition.
	flexible multicast service (FMS) Token: A unique identifier for the FMS Stream Set that is the set of FMS subelements specified in the FMS Request procedure. Its value is assigned by the AP.
	GEN


Discussion:

“FMS Token” is the name of a field.   Except in defining the field and at the cited location,  the only reference is to “FMS Token” <some-type-of-thing>.
Rather than introduce a definition for a little used concept,  we can change references to the “FMS Token” used by itself,  with a reference to the field.  There is no need to create definitions for field names in 3.1.

The FMS definitions are in 3.1 – the generic definitions.  However most if not all of these talk about 802.11-specific constructs.  And naming a specific field is the icing on the cake that breaks the camel’s back.  So at least this,  and probably all FMS definitions should be specific to 802.11.

In the definition of the FMS Token field,  we have:

“The FMS Token field contains a unique identifier for the FMS Stream Set that is the set of FMS subelements specified in the request” and “The FMS Token is fixed for the lifetime of the FMS Stream Set.”

The first of these creates no problems.   The last one creates a problem,  because it implies the existence of FMS Token as a “thing” outside the context of an FMS Action frame.  I claim that the first statement is definitive and sufficient, and propose to delete the second.

Changes:

At 12.17:

	flexible multicast service (FMS) stream set: A collection of FMS streams identified by the value of the  FMS Token field, used during the FMS Request procedure.


Move the four FMS definitions at 12.05-12.19 to subclause 3.2.
At 731.17:

	The FMS Token field contains a unique identifier for the FMS Stream Set that is the set of FMS subelements specified in the request. If this is a new request, then the FMS Token field is set to 0. Otherwise, the FMS Token field is set to the value assigned by the AP in the FMS Response element. 


Proposed Resolution:

Revised.  Make changes in <this-document> under CID 1122.   These changes change references to an “FMS Token” that is not a field or type of subelement so that they refer to “FMS Token field”,  thereby eliminating the need for an additional definition.
	1179
	14.58
	3.1
	The inclusion of "Syn: frame." in this text is a serious mistake. If the claim of synonymy were accurate, then, per the 2012 IEEE Style Manual page 9, "frame" would need to be replaced with "MPDU" throughout the draft (also other terms, such as "QMF" and "sounding frame", that use "frame" would need to be replaced --for instance, if an NDP sounding frame really is an MPDU, then what is the NDP sounding frame but a PPDU that is inside an MPDU?). Also: the concept of RCPI would be nonsensical if it were applied only to MPDUs. And, after all these changes are made, then "Syn: frame." would still need to be deleted because of the Style Manual discouragement of using two terms that mean the same thing. In truth, however, "frame" actually is a more general term than "MPDU", and the two concepts should not be confused.
	Delete "Syn: frame.". (And please discourage contributors from replacing "frame" with "packet" in PHY clauses -- "packet" is a far more confused term than "frame" -- for instance, NDPs are PPDUs, but is the "packet" in "NDP" the same concept as "packet" in "IPN", "PER", "Ethernet packet" and interworking with external network's "layer 3 end to end packet marking practice"? "Packet" is best kept with layer 3 and above types of frames -- up there with messages, transactions, UDP and similar nebulous oddities.)
	GEN

	1123
	14.59
	3.1
	The word "frame" is used not only "MAC frame" but also "PHY frame"/"PPDU frame" in this document.
	Change "Syn: frame" to "Syn: MAC frame".
	GEN


	CID
	Page
	Clause
	Comment
	Proposed Change
	Previous proposed resolution
	Owning Ad-hoc

	1595
	
	
	The PHYs sometimes use the term "frame", apparently to refer to the PPDU. Unfortunately, "frame" is defined to refer to an MPDU
	Replace errant "frame"s in the PHY sections with "PPDU"s
	REVISED (EDITOR: 2013-03-11 14:52:24Z) - Replace all "frame" in the PHY clause with "PPDU" where it relates to the on-the-air PHY packet/frame/structure. Also check affected definitions (RCPI ...).

Also change "PHY frame" to "PPDU"
Also change "PPDU frame" to "PPDU"
At 1668.09, change "frame" to "symbol"
	EDITOR


Discussion:

We have related comment, CID 1595, which was originally treated by removing the terminology “PHY frame”.   This famously found no consensus in the group.

And worse than having to undo half a day’s worth of speculative edits, I’m even starting to see things the same way as the commenter.  However, before we all go “frame crazy”, I’d suggest we limit 802.11 uses to two contexts:  MAC frame and PHY frame, and include these in the definition of frame.

We then change the definitions of MPDU, PPDU and add a definition of frame to make this relationship clear.  I will unmake the previous speculative edits for CID 1595, and we can resolve it here.
Also note that we have comments 1128 and 1129 which replace the “PHY frame” terminology with “PPDU” in the specific context of the subclause heading that defines the PPDU format.  This is for consistency with Clauses 17, 19 and 20.   The same edits were applied when rolling in 802.11ad for consistency.

Also for discussion (no changes proposed as yet), what do we interpret “frame” in the following context to mean: 1668.06

	The parameters F and NST are described in Table 18-5 (Timing-related parameters). The resulting waveform is periodic with a period of TFFT = 1/F. Shifting the time by TGUARD creates the “circular prefix” used in OFDM to avoid ISI from the previous frame.




Also for the comment on use of “packet” – see CID 1193 below.

Changes:
In 3.1 add:

frame: A unit of data exchanged between peer protocol entities.
MAC frame:  The unit of data exchanged between MAC entities.  Syn: MPDU.
NOTE—References to a “frame” from within the clauses describing the MAC are implicitly references to a MAC frame, unless otherwise qualified.
PHY frame: The unit of data exchanged between PHY entities. Syn: PPDU.

NOTE—References to a “frame” from within the clauses describing the PHYs are implicitly references to a PHY frame, unless otherwise qualified.
Change the definition of MPDU thus:
	medium access control (MAC) protocol data unit (MPDU):The unit of data exchanged between two peer

MAC entities using the services of the physical layer (PHY). Syn: MAC frame.


Globally change any “PPDU frame” to “PHY frame”

Proposed Resolution (to all 3 comments):

Revised.  Make changes in <this-document> under CID 1179.   These introduce definitions of frame, MAC frame and PHY frame, and modify the definition of MPDU so that it is clear that the term “frame” is dependent on context.
	1193
	32.29
	3.2
	"packet" is used in "null data packet", "packet number", "IGTK packet number", "LDPC packet", ... but what is a packet? Is it a general name of structure similar to a frame, a specific type of frame, or what?
	Define "packet". If no single definition covers all of the uses in this standard, create a definition that fits "null data packet" and change the other instances to "frame", "PPDU", etc.
	GEN


Discussion:

There are 226 occurences of this term in D1.0 distributed as shown here:

[image: image1.png]No. of Hits = 226
File Length (in chars) = 6908385




The big cluster is in the PHY.

Detail:

	.......................... 1066    9.31 Null data packet (NDP) sounding...................................

............................... 1790    20.3.19.5 Packet alignment........................................

........................ 2468    L.1.8 The entire packet for the BCC example .............................

40  Table 20-9—Cyclic shift for non-HT portion of packet..................................................

 Table 20-10—Cyclic shift values of HT portion of packet .................................................

.............................. 1789  Figure 20-21—Packet alignment example (HT-greenfield format packet wi

21—Packet alignment example (HT-greenfield format packet with short GI)......................... 1790  Fig

oded in the transmitted beacon frames.  null data packet (NDP): A physical layer (PHY) protocol data unit 

e RXVECTOR STBC parameter equal to 0.   null data packet (NDP) announcement: A physical layer (PHY) protoc

rotocol data unit (PPDU) that  is not a null data packet (NDP) and that includes one or more Data Long Tra

rotocol data unit (PPDU) that is not a  null data packet (NDP) and that includes one or more Data Long Tra

, January 2013   GNonce group nonce  GPRS general packet radio service  GPS Global Positioning System  GQM

tor nonce   IPI  idle power indicator   IPN  IGTK packet number   IQMF  individually addressed quality-of-

ver  NAV network allocation vector  NDP null data packet  NonERP nonextended rate PHY  NTP Network Time Pr

oexistence operation  PDU protocol data unit  PER packet error ratio  PERR path error  PHB per-hop behavio

MKSA pairwise master key security association  PN packet number  PN pseudonoise (code sequence)  PNonce pe

ernal network may have its own layer-3 end-to-end packet marking practice (e.g., differentiated  services 

ice provides STAs a mapping of network-layer  QoS packet marking to over-the-air QoS frame marking (i.e., 

on is negotiated, transport the IGTK and the IGTK packet number  (IPN) from the Authenticator to the Suppl

frame protection is negotiated, the IGTK and IGTK packet number are sent from the  Authenticator to the Su

ng frames following the current one. If null data packet (NDP) sounding frame is used,  then the value in 

cording to the rules described in 9.31 (Null data packet (NDP) sounding)). It is set to 1 to indicate  tha

onds to the  end of the reception of the sounding packet that was used to generate feedback  information c

the following parameters contained in an Ethernet packet  header: Source Address, Destination Address, and

t octet of the transmit sequence counter (TSC) or packet  number (PN) is in the first octet of the RSC fie

eHT-LTFs corresponding to the data portion of the packet is limited by the Rx MCS Bitmask subfield of the 

stored in the first 6 octets; for  CCMP it is the Packet Number (PN), and is stored in the first 6 octets;

er and   b) The duration remaining in the current packet after the L-SIG, which is equal to the duration o

, which is equal to the duration of the   current packet less (aPreambleLength + aPHYHeaderLength)   A dur

 HT-LTFs corresponding to the data portion of the packet is limited by  the Rx MCS Bitmask subfield of the

edback on the receipt of NDP (see 9.31 (Null data packet (NDP)  sounding)) if this STA declares support fo

 a sounding  PPDU is described in 9.31 (Null data packet (NDP) sounding).   NOTE—A STA that acts as a beam

- TXSTART.request primitive corresponding to each packet that is used for sounding.   A beamformer shall s

ter value  equal to SOUNDING indicates a sounding packet. A non-NDP request for feedback is a sounding PPD

in a SIFS after the end of the received sounding  packet and the beamformee is subsequently required to tr

onse, the beamformer shall not  transmit the next packet to the beamformee until PIFS after transmitting t

onse,  the beamformer shall not transmit the next packet to the beamformee until PIFS after the sounding r

onse, the  beamformer shall not transmit the next packet to the beamformee until PIFS after transmitting t

 and Figure 9-43 (Receive ASEL).   9.31 Null data packet (NDP) sounding  9.31.1 NDP rules  Sounding may be

uring association  processes an NDP as a sounding packet if the destination of the sounding packet is dete

ounding packet if the destination of the sounding packet is determined to match itself  as described in 9.

DP destination) and if the source of the sounding packet can be  ascertained as described in 9.31.4 (Deter

 packets would be treated as a type of management packet by the higher layers. The time  stamp in the Sync

by the higher layers. The time  stamp in the Sync packet would contain the higher layer clock value at the

r clock value at the time when the previous Sync  packet was transmitted. The sequence number parameter ha

hich the time stamp is provided.   The reason the packet would contain the time stamp for the previous Syn

ould contain the time stamp for the previous Sync packet (rather than the current  packet) is that hardwar

he previous Sync packet (rather than the current  packet) is that hardware and layering constraints would 

e a time stamp for the  exact instant the current packet is transmitted within that packet. However, a MLM

ant the current packet is transmitted within that packet. However, a MLME-HL-SYNC.indication  primitive al

e transmitting STA to know exactly when each Sync packet is transmitted. A receiving  STA might note the t

receiving  STA might note the time when each Sync packet is received as well as the sequence number for th

 would save this receive time indication for each packet along with its sequence number  and compare the i

re the indication of the previously received Sync packet to the time stamp in the most currently  received

to the time stamp in the most currently  received packet. This comparison allows the STA to compute an off

of the sequence number verifies that the  correct packet is being used for time stamp comparison. It is po

 used for time stamp comparison. It is possible a packet is lost; in this case, the  received time stamp f

 this case, the  received time stamp for the lost packet should be discarded.   The last symbol of the Syn

would also similarly note the time when each Sync packet is  received from the AP. The sequence number wou

e IPv4 address being resolved in the  ARP request packet is used by a non-AP STA currently associated to t

 as the  Sender’s MAC Address in the ARP Response packet.   When an IPv6 address is being resolved, the Pr

d by a given temporal key, and CCMP uses a 48-bit packet number (PN) for this purpose.  Reuse of a PN with

ransmission) and 11.4.4.6 (BIP reception) for per packet BIP processing.   NOTE—When the IPN space is exha

rType 88-8E. Only IEEE Std 802.1X frame types EAP-Packet and EAPOL-Start are valid for  preauthentication.

1.0, January 2013   Protocol  Version  – 1 octet  Packet Type  – 1 octet  Packet Body Length  – 2 octets  

ocol  Version  – 1 octet  Packet Type  – 1 octet  Packet Body Length  – 2 octets  Descript DescriptDescrip

GTK KDE format). The IPN corresponds to the  last packet number used by the broadcast/multicast transmitte

ocedures).   In order to recover from over-the-DS packet losses, the FTO may retransmit the FT Confirm fra

ength fields, along with the AP Address.   The FT Packet Type field shall be set to 0 for remote request a

/Response Payload format   Size Information  1 FT Packet Type  2 FT Action Length  6 AP Address  Variable 

 used by the PHY for reception of the most recent packet.   Table 16-2—RXVECTOR parameters   Parameter Val

VICE, and LENGTH fields for a DBPSK signal with a packet length of  192 µs (24 octets) would be given by t

number supplied in the TXVECTOR LENGTH field. The packet transmission shall be  completed and the PHY enti

dium for the intended duration of the transmitted packet.   If the PHY header is successful, but the indic

ium for the intended  duration of the transmitted packet.   Conformance to DSSS PHY CCA shall be demonstra

for CCK) shows an example calculation for several packet  lengths of CCK at 11 Mb/s.   Table 17-2—Example 

s are required  for decoding the DATA part of the packet. In addition, the CCA mechanism is augmented by p

m is augmented by predicting the  duration of the packet from the contents of the RATE and LENGTH fields, 

ting bit string  constitutes the DATA part of the packet. Refer to 18.3.5.4 (Pad bits (PAD)) for details. 

n  and the coding rate as used in the rest of the packet. The encoding of the SIGNAL single OFDM symbol  s

se  operations is also shown in L.1.8 (The entire packet for the BCC example).   18.3.6 CCA  The PHY shall

ine frequency offsets shall be estimated.  d) The packet shall be derotated according to estimated frequen

   h)  Compute the RMS average of all errors in a packet. It is given by   Nf   .    i =1  ErrorRMS = ----

--- --(18-28) Nf   where  LP is the length of the packet;  Nf is the number of frames for the measurement;

18.3.10.2 Receiver minimum input sensitivity  The packet error ratio (PER) shall be 10% or less when the P

ied in the OFDM PHY preamble LENGTH  field.   The packet transmission shall be completed and the PHY entit

dium for the intended duration of the transmitted packet.   If the indicated rate in the SIGNAL field is n

18.3.5 (DATA field).   For ERP-OFDM modes, an ERP packet is followed by a period of no transmission with a

te PHY (ERP) specification) STAs. The rest of the packet cannot be decoded by Clause 18  (Orthogonal frequ

support the reception  of an HT-greenfield format packet shall be able to detect that an HT-greenfield for

ll be able to detect that an HT-greenfield format packet is an  HT transmission (as opposed to a non-HT tr

IG_VECTOR. The TXVECTOR supplies the PHY with per-packet transmit parameters. Status  of the transmission 

RXVECTOR, the PHY informs the MAC of the received packet parameters. Using the   Copyright © 2013 IEEE. Al

nd coding scheme used in the transmission of the  packet. The value used in each MCS is the index defined 

HFORMAT is HT_MF  or HT_GF  Indicates whether the packet is transmitted using 40 MHz or 20 MHz  channel wi

FORMAT is HT_MF  or HT_GF  Indicates whether this packet is a sounding packet.  Enumerated type:  SOUNDING

T_GF  Indicates whether this packet is a sounding packet.  Enumerated type:  SOUNDING indicates this is a 

ated type:  SOUNDING indicates this is a sounding packet.  NOT_SOUNDING indicates this is not a sounding p

t.  NOT_SOUNDING indicates this is not a sounding packet.  Y Y  Otherwise Not present N N  AGGREGATIONFORM

PDU.  Enumerated type:  AGGREGATED indicates this packet has A-MPDU aggregation.  NOT_AGGREGATED indicates

-MPDU aggregation.  NOT_AGGREGATED indicates this packet does not have A-MPDU  aggregation.  Y Y  Otherwis

uard interval is used in the transmission of the  packet.  Enumerated type:  LONG_GI indicates short GI is

e:  LONG_GI indicates short GI is not used in the packet.  SHORT_GI indicates short GI is used in the pack

cket.  SHORT_GI indicates short GI is used in the packet.  Y Y  Otherwise Not present N N   Copyright © 20

th transmits an HT-mixed or HT-greenfield format  packet of 20 MHz bandwidth with one to four spatial stre

TA transmits an HT-mixed or HT- greenfield format packet of 20 MHz bandwidth with one to four spatial stre

TA transmits an HT-mixed or HT- greenfield format packet of 20 MHz bandwidth with one to four spatial stre

l to transmit an HT-mixed or HT-greenfield format packet of 40 MHz  bandwidth with one to four spatial str

operating channel width transmits a non-HT format packet according to  Clause 18 (Orthogonal frequency div

Hz non-HT upper format—The STA transmits a non-HT packet  of type ERP-DSSS, ERP-CCK, ERP-OFDM, or OFDM in 

Hz non-HT lower format—The STA transmits a non-HT packet  of type ERP-DSSS, ERP-CCK, ERP-OFDM, or OFDM in 

transmission)) that duplicates the 20 MHz non-HT  packet in two 20 MHz halves of a 40 MHz channel.   L-STF

n Table 20-9 (Cyclic shift  for non-HT portion of packet) (a possible implementation is shown in Figure 20

able 20-10 (Cyclic  shift values of HT portion of packet) (a possible implementation is shown in Figure 20

lting bit string constitutes the DATA part of the packet.  f)  Initiate the scrambler with a pseudorandom 

 all the information required to interpret the HT packet format.  In the case of multiple transmit chains,

ields and the L-SIG as part of an HT-mixed format packet is  described in 20.3.9.3.2 (Cyclic shift definit

yclic shift is applied to each OFDM symbol in the packet separately. Table 20-9 (Cyclic shift for non- HT 

. Table 20-9 (Cyclic shift for non- HT portion of packet) specifies the values for the cyclic shifts that 

 are applied in the L-STF (in an HT-mixed  format packet), the L-LTF, and L-SIG. It also applies to the HT

 also applies to the HT-SIG in an HT-mixed format packet.   Table 20-9—Cyclic shift for non-HT portion of 

.   Table 20-9—Cyclic shift for non-HT portion of packet   values for non-HT portion of packet TCS  iTX  N

 portion of packet   values for non-HT portion of packet TCS  iTX  Number of  transmit chains  Cyclic shif

m Table 20-9 (Cyclic shift  for non-HT portion of packet)  .k is defined in Equation (20-5) and Equation (

n Table 20-9  (Cyclic shift for non-HT portion of packet)  .k is defined in Equation (20-5) and Equation (

y Table 20-9 (Cyclic shift for  non-HT portion of packet) for HT-mixed format PPDUs   Mr  NOTE— exists for

Table 20-10 (Cyclic shift values of HT portion of packet).   Copyright © 2013 IEEE. All rights reserved.  

 Table 20-10—Cyclic shift values of HT portion of packet   values for HT portion of packet TCS  iSTS  Numb

f HT portion of packet   values for HT portion of packet TCS  iSTS  Number of  space-time  streams  Cyclic

to carry information required to interpret the HT packet formats. The fields of the  HT-SIG are described 

indicate that the PPDU in the data portion of the packet contains an AMPDU;  otherwise, set to 0.  STBC 2 

s only (see 9.31.2 (Transmission of an NDP)). The packet ends after the last HT-LTF or the HT-SIG.   The s

for the HT-SIG in an HT   ,== ,  ,   mixed format packet in a 20 MHz transmission shall be as shown in Equ

y Table 20-9 (Cyclic shift for  non-HT portion of packet) for HT-mixed format PPDUs.   NOTE—This definitio

Table 20-10 (Cyclic shift values of HT portion of packet)  Qk is defined in 20.3.11.11.2 (Spatial mapping)

cludes HT-ELTFs or decode that frame. (When an HT packet includes one or more HT-ELTFs, it is  optional fo

Table 20-10 (Cyclic shift values of HT portion of packet).   The generation of HT-DLTFs is shown in Figure

Table 20-10 (Cyclic shift values of HT portion of packet)   iESS  TCS cyclic shift values are given in Tab

Table 20-10 (Cyclic shift values of HT portion of packet) with  =  iESS iSTS  Qk is defined in 20.3.11.11.

Table 20-10 (Cyclic shift values of HT portion of packet).   20.3.9.5.3 HT-GF-STF definition  The HT-GF-ST

ere  iSTS   (Cyclic shift values of HT portion of packet)   Qk  is defined in 20.3.11.11.2 (Spatial mappin

ble 20-10   (Cyclic shift values of HT portion of packet)   Qk is defined in 20.3.11.11.2 (Spatial mapping

able 20-10  (Cyclic shift values of HT portion of packet)  Qk is defined in 20.3.11.11.2 (Spatial mapping)

able 20-10  (Cyclic shift values of HT portion of packet)  Qk is defined in 20.3.11.11.2 (Spatial mapping)

n  Table 20-9 (Cyclic shift for non-HT portion of packet) to the transmission in each chain.   20.3.11 Dat

r of OFDM symbols in which  the Data field of the packet may fit.   Npld  = length × 8 + 16 (20-35)   Npld

to the total number of space-time streams for the packet.    Table 20-19—Pilot values for 20 MHz transmiss

s, NSTS <NTX  — As part of (an optional) sounding packet  — As part of (an optional) calibration procedure

f (an optional) calibration procedure  — When the packet is transmitted using one of the (optional) beamfo

s feedback from the STA to which the   beamformed packet is addressed.   When there are fewer space-time s

e applied to subcarrier k during all parts of the packet in HT-greenfield format  and all parts of the pac

ket in HT-greenfield format  and all parts of the packet following and including the HT-STF field in an HT

 including the HT-STF field in an HT-mixed format packet. This  operation is transparent to the receiver. 

able 20-10 (Cyclic shift  values of HT portion of packet) and the frequency-dependence in the matrix Qk , 

Table 20-10 (Cyclic shift values of HT portion of packet) shall be applied at the input of the  spatial ma

SYM TGI TCS   where  z is 3 in an HT-mixed format packet and 2 in an HT-greenfield format packet  pn is de

ed format packet and 2 in an HT-greenfield format packet  pn is defined in 18.3.5.10 (OFDM modulation)   .

)) F tnTSYM   where  z is 3 in an HT-mixed format packet and 2 in an HT-greenfield format packet  pn is de

ed format packet and 2 in an HT-greenfield format packet  pn is defined in 18.3.5.10 (OFDM modulation)   C

ort GI  Short GI is used in the data field of the packet when the Short GI field in the HT-SIG is equal to

 Table 20-9 (Cyclic   shift for non-HT portion of packet)   Tone  NNon-HT Duplicate is defined in Table 20

ming, in order for STA A to transmit a beamformed packet to STA B, STA B measures  the channel matrices an

ing matrix that was used to transmit the sounding packet that elicited theVk feedback. The effective chann

Table 20-10 (Cyclic shift values of HT portion of packet)  from the measured channel matrix.   The matrice

Table 20-10 (Cyclic shift values of HT portion of packet) from the measured channel before computing a  se

Table 20-10 (Cyclic shift values of HT portion of packet) from the measured channel before computing a set

 referred to as MIMO channel sounding. A sounding packet may be used to sound  available channel dimension

n Table 20-9 (Cyclic shift for non-HT portion of  packet)  PCAL is one of the following unitary matrices: 

d from the same reference oscillator.   20.3.19.5 Packet alignment  If no signal extension is required (se

ollowing the  reception of the last symbol of the packet. If a signal extension is required, the receiver 

ollowing the  reception of the last symbol of the packet. This situation is illustrated for an HT-greenfie

uation is illustrated for an HT-greenfield format packet  using short GI in Figure 20-21 (Packet alignment

ld format packet  using short GI in Figure 20-21 (Packet alignment example (HT-greenfield format packet wi

1 (Packet alignment example (HT-greenfield format packet with short GI)).   If no signal extension is requ

 the trailing boundary of the last symbol of the  packet on the air. If a signal extension is required, th

g the trailing boundary of the last symbol of the packet on the air. This situation is illustrated in  Fig

. This situation is illustrated in  Figure 20-21 (Packet alignment example (HT-greenfield format packet wi

1 (Packet alignment example (HT-greenfield format packet with short GI)).   Signal Extension HT-GF-STF HT-

 in some PPDU formats. See  20.3.2.  Figure 20-21—Packet alignment example (HT-greenfield format packet wi

21—Packet alignment example (HT-greenfield format packet with short GI)   Copyright © 2013 IEEE. All right

20.3.20.1 Receiver minimum input sensitivity  The packet error ratio (PER) shall be less than 10% for a PS

ce (RIFS)  The receiver shall be able to decode a packet that was transmitted by a STA with a RIFS separat

y a STA with a RIFS separation from the  previous packet.   20.3.21 PHY transmit procedure  There are thre

o the number supplied in the LENGTH  field.   The packet transmission shall be completed, and the PHY enti

mitive until either the predicted duration of the packet  from the contents of the HT-SIG field, as define

continued)  DS7.4  DS7.5  Item  Hold CCA busy for packet duration of  a correctly received PPDU but carrie

 lost during reception of MPDU  Hold CCA busy for packet duration of  a correctly received but out of  spe

.5.10  (OFDM  modulation  )  M Yes . No .  OF2.18 Packet duration calculation M Yes . No .  OF2.19 CCA  OF

M  Yes . No . N/A .  OF2.19.3.2 Hold CCA busy for packet duration of a  correctly received PPDU, but carri

cations  OF5.1 Minimum input level sensitivity at packet  error ratio (PER) = 10% with 1000 octet  frames 

s .No .. OF5.6 Maximum input level sensitivity at packet  error ratio (PER) = 10% with 1000 octet  frames 

 N/A .  OF5.11 Maximum input level sensitivity at packet  error ratio (PER) = 10% with 1000 octet  frames 

ergy detect with High  Rate CS  Hold CCA busy for packet duration of a  correctly received PPDU, but carri

ost  during reception of MPDU.  Hold CCA busy for packet duration of a  correctly received, but out of spe

ASEL))  CF16:O Yes . No . N/A .  *HTM15 Null data packet (NDP) 9.31 (Null data  packet (NDP)  sounding)  C

.  *HTM15 Null data packet (NDP) 9.31 (Null data  packet (NDP)  sounding)  CF16:O Yes . No . N/A .  HTM16 

 as soon as practical in the implementation.    A packet count (in 1000s of packets) after which the RSNA 

P802.11-REVmc/D1.0, January 2013   refreshed. The packet counter starts at the moment the GTK was set usin

k frame and Block Ack Request, either in the same packet, or in separate  packets. *)  burst-ba-bar = (ppd

tiator measures the channel based on the sounding packet and updates its beamforming  feedback matrices ba

atrices based on its observations of the sounding packet. No channel measurements are sent over  the air.*

j –1.0 +0 j –1.0 +0 j 1.0 +0 j   L.1.8 The entire packet for the BCC example  The packet in its entirety i

 L.1.8 The entire packet for the BCC example  The packet in its entirety is shown in the tables in this su

 significant octet of the timestamp when Ethernet packet is received   Concatenate this octet onto result 

E-TXTIME primitive that returns the duration of a packet based on its payload size  and the PHY data rate 

w) to meet a particular probability of dropping a packet because it exceeds  its delay bound. Note that fo

the frame to be p.   The probability of any given packet being dropped in such a channel after Np retries 

e by the scheduler to so that application dropped packet rates are bounded. For example, this  parameter c

 can be chosen to ensure that when there is a 10% packet error ratio (PER) for 1000-octet packets,  that t

0%, with the errors happening independently from  packet to packet. To accomplish this, the number of pack

he errors happening independently from  packet to packet. To accomplish this, the number of packets transm

e required to keep the probability  of dropping a packet to less than 10–8 to send only 100 packets. For t

e probability that nretries are required for any  packet is given by 0.1n).   In fact, assuming a finite d

nterval, then the delay incurred in waiting for a packet to  be transmitted can be inferred from examining

re required to keep the probability of a  dropped packet below a certain amount. The number of retries (an

rotocol 0x80F3 80 F3  Novell NetWare Internetwork Packet exchange (IPX) 0x8137 81 37   P.3 Example  In ord

-65AA- AA-03-00-00-00-08-00c   aThis format of IP packet over IEEE Std 802.3 is denigrated, and the change

-00-08-06  81-00 87-65-08-06   aThis format of IP packet does not survive the trip across the non-IEEE-802

d fine frequency offsets are estimated.   e)  The packet is derotated according to estimated frequency off

gital-to-analog converter(s) used to transmit the packet, (b) a 32-bit continuously counting counter and (

34). See TR 21.905 [B2] for definition of general packet radio service (GPRS) roaming exchange.  Table V-1

E-TXTIME primitive that returns the duration of a packet based on its payload size  and the PHY data rate 

um time). This value includes the duration of the packet plus SIFS and ACK times. The  medium time, theref

e, for a single stream, between each  transmitted packet, there is a time period due to SIFS, AIFSN, and c

r more  streams, there is also the time when each packet is delayed while another packet is being transmit

he time when each packet is delayed while another packet is being transmitted. Hence,  in order to calcula




Most of these “packet”s could be replaced with PPDU, although “packet error ratio” is a rather curious term because it is detecting the error at the MAC layer (FCS failure).

	1182
	24.10
	3.1
	The terms "TDLS peer PSM Request frame" and "TDLS peer PSM Response frame" don't appear to be defined anywhere. Yes, these probably are data frames that include appropriate values in Action fields, but that state is not specifically defined anywhere. Note that other frames that are types of action frames are still specifically defined to be frames that have Action fields -- such as 8.5.12.4 (PSMP frame format).
	Add definitions of "TDLS Peer PSM Request frame" and "TDLS Peer PSM Response frame" to 6.3.49.
	GEN


Unprocessed comments
Comments from this section will be moved into the previous section,  once a resolution is written,  or removed if it is determined that this author is not going to provide a resolution.
	1674
	27.55
	3.2
	EAPOL-Key and EAPOL-Start are not the same. See 802.1X-2010 clause 11.3.2
	Delete Syn: EAPOL-Start frame.
	GEN

	1013
	27.55
	3.2
	"A Data MPDU which carries all or part of an 802.1X EAPOL PDU of the mentioned type"

Mentioned where? Perhaps in the personals column of the Times. Or perhaps in dispatches.
	Insert reference to where it's mentioned, or reword so that it makes sense.
	GEN

	1524
	28.00
	3.2
	The ERP-CCK, ERP-DSSS, ERP-DSSS/CCK definitions are imprecise
	Change to specific subclause refs
	GEN

	1192
	31.47
	3.2
	"Mesh Data frame" names a type of frame, and therefore needs to be defined in clause 8. It is bad policy to split the definitions of frames between two different clauses.
	Move the definiiton "Mesh Data frame" to 8.3.2.
	GEN

	1563
	113.32
	6.3.2.2.2
	What is the point of WakeUp in MLME-POWERMGT.request? It's not referred to in clause 10 (all the references are to the Wakeup Schedule, which is something different)
	Delete this parameter
	GEN

	1412
	185.33
	6.3.26.2.2
	Why do ADDTS, DELTS, ADDBA and DELBA need any special "timer" treatment?
	Remove the timeout from the service primtives (6.3.26.2.2's parameters and 6.3.26.3.2's ResultCode and associated text, etc.). Note that for ADDBA, this is the ADDBAFailureTimeout, not the BlockAckTimeout which is needed. Remove the timeout from the figures and text in 10.4 and 10.5.
	GEN

	1228
	204.35
	6.3.29.3.2
	Where is the "Block Ack Action primitive" defined? There is a Block Ack Action frame, but what is the primitive and in what SAP is it located?
	Define the Block Ack Action primitive somewhere, or delete all references to it.
	GEN

	1018
	329.03
	6.3.68.6.1
	All requestion/indication and response/confirm pairs that are transported using action frames should include Vendor Specific in their primitive parameters, asthe action frames include Vendor Specific elements by default.

The GATS-TERM primitives do not contain these elements.
	Review all MLME primitives that either generate or are generated by an action frame and insert any missing vendor specific parameters.
	GEN

	1019
	379.35
	6.3.86.3.2
	Note that according to WG11 style, confirms are not issued in the case of locally-generated errors such as invalid parameters and timeout.

The SCS.confirm doesn't conform.
	Remove any locally generated errors.
	GEN

	1239
	395.46
	6.4.1
	"correlates", "converges" information: what processes are these? Also, it is unlikely that the MSGCF transmits events to upper layer protocols. And what other information than 802.11 information?
	Replace "correlates information exchanged between the MAC management entiteis regarding the state of an IEEE 802.11 Std interface and converges this information into events and status for consumption by higher layer protocols." with "merges informaton about a MAC interface into event and state reports that are understood by higher layer protocols.".
	GEN

	1240
	395.57
	6.4.1
	"operates at the level of an IEEE Std 802.11 ESS": what "level" is that? Where are the levels defined? Fortunately this is not a very useful claim, and so can simply be deleted.
	Delete "operates at the level of an IEEE Std 802.11 ESS, and ".
	GEN

	1244
	399.09
	6.4.7.1.2
	"IEEE Std 802.11" is redundant here.
	Delete "IEEE Std 802.11 " here; on line 46 replace "an IEEE Std 802.11 network" with "a WLAN" and on line 61 delete "IEEE Std 802.11 ".
	GEN

	1248
	413.15
	6.4.7.2.2
	"IEEE Std 802.11" is redundant here.
	Delete "IEEE Std 802.11 " and on line 55 replace "IEEE 802.11 networks" with "WLANs"; on page 414 lines 25 and 47 delete "IEEE Std 802.11".
	GEN

	1605
	415.00
	6.5
	PLME-DSSSTESTMODE.request, PLME-DSSSTESTOUTPUT.request -- seriously?
	Kill them
	GEN

	1513
	416.00
	6.5.4.2
	What is the "point in time specified by the PHY" in the context of aPHY-RX-START-Delay?
	Clarify (might be the start of the PHY header?)
	GEN

	1404
	425.57
	7.3.4.1
	"All of the service primitives described here are considered mandatory, unless otherwise specified." Really?? Mandatory service primitives?!!
	Delete this sentence. Therefore, delete this subclause? Note that similar language that was in many of the PHY clauses has already been removed, along with the PMD changes.
	GEN

	1024
	429.52
	7.3.5.5.2
	"both PHY and PHY management" is questionable given that the PHY entity arguably
includes the PLME.

Ditto at 430.24.
	Perhaps replace with something like "PHY data transmission and management"
	GEN

	1267
	586.39
	8.4.2.21.2
	"It is mandatory" is a de facto "shall" statement, which does not belong in a definition clause.
	Delete the sentence "It is mandatory for a STA to support the generation of this report.". If this requirement is needed, then locate the appropriate "shall" statement in a non-definition, normative clause.
	GEN

	1642
	1345.09
	11.4.2.3.3
	What does the $circledplus in 11.4.2.3.3 mean?
	Probably XOR, but where is this stated? 11.4.2.5.3 doesn't count, as it's in the future, as is 11.4.2.5.2
	GEN

	1659
	1702.00
	19
	"may be used when the BSS consists of only ERP STAs." should not be in Clause 19. If it is, it should at least say "that support this option" as in other places
	Fix in 19.1.3 and 19.4.5
	GEN

	1643
	1749.28
	20.3.9.4.4
	What does the $circledplus in (20-18) mean?
	Probably XOR, but where is this stated?
	GEN

	1701
	1825.01
	B
	Annex B PICS should be informative, as the shall statement in the first sentence does not apply to the specification "The supplier of a protocol implementation that is claimed to conform to IEEE Std 802.11- shall complete the following protocol implementation conformance statement (PICS) proforma." Similarly the B.3.3 "shall" statements are to suppliers, not devices or systems. We have yet to see 802.11 vendors supply a completed PICS, and it is time to mark this Annex informative.
	Change Annex B to be informative. Change the fifth sentence to begin "The completed PICS has a number of uses," because none of the uses pertain to the PICS as it exists in this standard.
	GEN

	1702
	1896.26
	B.4.9
	ERP8 should not have "shall" and should say "Set b2 to 1..."
	Set b2 to 1 in all
long and short preamble
PPDU SERVICE fields
	GEN

	1445
	1970.00
	C
	If a MIB variable has type MacAddress, how is it represented? It appears to be represented as a big hex number, but then which is the octet which contains the U/L and G/I bits? The least significant one (i.e. the one at the end when the hex number is written out) or the most significant one?
	Spell this out somewhere
	GEN

	1539
	1970.00
	C
	2E32 is being used to express 2**32. However, 2E32 is actually 2*10**32
	Change the 2E32s to 2**32s
	GEN

	1599
	1970.00
	C
	How does defval work for MAC addresses? Where is the I/G bit, when given as a hex number?
	Clarify
	GEN

	1004
	1974.49
	C.3
	There is a mib variable for moredataackoptionimplemented, but there is no behavioral description, and according to 8.3.1.1, the moredata bit is always set to 0 in all control frames.
	provide a behavioral description for the use of the mib variable moredataackoptionimplemented and clarify the meaning of the MOREDATA bit within control frames
	GEN

	1648
	2448.00
	L
	"including line breaks" -- what's a "line break"? CR? LF? CRLF? EBCDIC NL?
	Clarify
	GEN

	1110
	2614.23
	X.2.4
	The OBSS solution seems to ignore the possibility of an AP supporting multiple BSS. I realize that the OBSS solution is primarily aimed at domestic APs and that multiple BSSs are more common in the enterprise than the domestic market, but there are many examples of companies providing multi-BSS APs. For example to provide a BSS for the private home network and a BSS to provide internet access to other subscribers of the service provider.
	Change the calculation of Allocated Traffic Self to be the allocated traffic of all BSSs being serviced by the AP.
	GEN
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