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N I My editorial comments are contained in the files 
D2lb3dx.doc (where x is the relevant major section 
number) which were submitted along with this ballot 
response. 

N 

All comments in these files are purely 100% editorial 
in nature (incorrect fonts, extra blank lines, 
misformatting etc). Any change for which there was 
any question in my mind that anyone might think it 
other than editorial, I have included as separate 
comment in this table. 

correct subsection references in the introductory 
paragraph 

Delete reference to "6A" since that stuff has moved to 
clause 5. Insert reference to 6.1 (which I am proposing we 

Section 6 comments from Ballot on Draft Standard 02 page 1 

Rationale 

Doc D2 is of Insufficient quality. 
1) There are numerous editorial 
errors in the D2 draft which need to 
be corrected before the draft can be 
forwarded for sponsor ballot. The 
editorial errors range from incorrect 
fonts in the middle of sentences & 
page formatting to a dire need to 
have a spelling check run on the 
document. 
2) While no single item is enough to 
prevent forwarding of the draft, in 
aggregate they impact the draft 
quality to such an extent that it 
would be embarrassing to forward it 
in this state. I have forwarded to the 
editors a marked up copy of the draft 
showing the editorial errors I noticed 
during review (this was at the editors 
request, for various obscure reasons 
a hard copy was requested over an 
electronic copy as being easier to deal 
with in this instance). 
3) Additionally all the section X.X, 
Y.Y etc place holder in the text need 
to be found and changed to correct 
section references. 

This paragraph was never updated to 
reflect the removal of 6.4 when the 

WEP description was moved into the 
security ch~ter (5), 

Number soup. 

Disposition/Rebuttal 

(Vic Hayes, Chair, AT&T WCND) 
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move 4.4 to). Delete reference to 6.7 (which I am 
proposing we move to an annex). Correct numbering 

throughout the paragraph. 
6.1 HC e 3rd para, 5th sent, spelling of "clas~es" spelling error 

6.1 GE e Remove following sentence ... I would hope that the MAC State machine 
The MAC State Machine shall not interfer can run without interfering with 
with time-bounded nor contention free itself .. .. although simulation might prove this 
communications .. , not so. I believe what this is trying to say is 

that the async MAC state machine will 
respect the contention free period even 
though a node doesn't support the option. 

6.1 BTh e in 1st paragraph correct ... typo 
time bounded service classes. 

6.1 FMi t N Incorporate changes from Clause 6 of document 95-222, Consistency, especially with the current 
which updates the MAC architecture description, figure reference model, the MAC State 
6-1, and several of the 6.1.x subsections to match the Machines, and the removal of the 
current state of the MAC and current MAC data service scattered vestiges of connection 
definitions. services and time-bounded services 

(without removing the mechanisms to 
support connections and TBS in the 

future). 

6.1.2 HC e 1st para, 5th sent, spelling of "efficient" ~elIing_ 

6.1.2 HC e 2nd para, 3rd sent, missing space "stations_are" spelling 

6.1.2 HC e 3rd para, 2nd sent. missing spaces "whenJhe" and spelling 
"stations_are" 

6.1.2 HC e 3rd para, last sent, missing space "contentionJor" spelling 

16.1.2 GE e I replace sepcified with specified Spellin,[ 
6.1.2 BTh e in 2nd paragraph correct. •• someone has a problem space bar on 

smaller than the IFSJor data ... their computer 
in the 3rd paragraph correct. •. 

at a time whenJhe medium is free, by starting its 
transmission before the other stations_are allowed ... so as 

to eliminate contentionJor a limited ... 

6.1.2 MB e second paragraph, second sentence. add ••.• different 
values of the Inter ~Frame Spacing (IFS) 

6.1.2 ws e first paragraph - "effiecent" spelling 

6.1.2 ws e 3rd paragraph - 'contentionfor" typo 

Secr 6 comments from Ballot on Draft Standal )2 P J 2 (Vic Hayes, Chair, AT&'j ,/CND, 
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6.1.2 GE T X Add the following text to the first paragraph. Everyone is worried about how WLAN 
For some physical layers, such as FHSS and customers perceive this standard from a 
DS, addition coordination via a wired or conformance viewpoint, from a throughput 
wireless structure may not be allowed by viewpoint, and from a performance 
regulatory agencies. In addition, adjacent vierwpoint, etc. But when we have a 
BSSs may not ever be coordinated due to function in the standard that is required by 
different ownerships and adminstrations, for the PAR but technically is a poor 
example, two adjacent but indepent offices, implementation, we can easily find wording 
eliminating the usefulness of this function to hide its deficiencies. 
for these two PMDs 

6.1 .2 ZJ e Replace "defined as" with "called" Better usage of the language 
6.1.4 
6.1.4 HC E 2nd para, 3rd sent: Cannot findan "aFragmencPayload" 

I 
It is possible than any fragment may contain a frame body anywhere 

smaller than aFragment Thresholc;!Payteae. 
6.1.4 E Revise Second sentence This is a channel issue, not a 

limitation of a "given PHY" 
FrAgmeRIBliefi efea~aHeHI-lruHAe---M.SJ:}Y. 

siZe 10 iBCFeaSe-re+ti:lbliry of suceessful tfl;\fl~~ 
MSgg 6'ier a gi~'eR PH¥"Fragmentation creates 
MPDU's smaller than the MSDV size to ~rovide 

successful transmission of the MSDU in cases where 
channel characteIistics limit transmission reliability I 

for longer frames". 

I 

6.1.4 HC t N 1st para, 2nd sent replace with: Because I beleive one of these is what 
I 

Fragmentation creates MPDUs smaller than the MSDU the author meant to say. 
I I size to increase probabilityreliability of successful 

transmission of the MSDU over a given PHY. 
OR 

Fragmentation creates MPDUs smaller than the MSDU 

I size to increase reliability, by increasing the probability 
of successful transmission of the MSDU over a given 

PHY. 
6.l.4 BTh t N change ... I can't find a FragmenCPayload in 

aFragment PayloadThreshold chapter 8 and believe that the name was 
changed to Fragment Threshold. 

Section 6 comments from Ballot on Draft Standard D2 page 3 (Vic Hayes, Chair, AT&T WCND) 
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6.1.4 DW T Y Implement the changes described in 951206, with the The optimization of fragment length 
6.4 exception of the deletion of the second to last near the end of a Dwell boundary is 

paragraph. imposing too much complexity. 
Section 6.1.4 should include a small change. The 

second to last sentence is to be deleted. 
6.1.4 ZJ t Renumber figures so that the first fragment is fragment Inconsistent with definition of fragment 

6.2.6.5 "0", the next is fragment" 1" and so forth number field in 4.1.2.5.2 
6.2.6.6 

6.4 
6.1.5 EG e "pseudo" misspelled as " psuedo" 

6.1.5 DW E delete the last sentence about Connection-ID I each of 
the two paragraphs. 

6.1.5 DW E There is a mismatch between this section and the This section translates the request 
6.7.6.2 MAC State Machines in section 6.7.6.2 into two different Tx_data_req and 

Tx-unitdata_req primitives, based on 
the length and RTS threshold. 

6.1.5 TT elt Delete this section. This section does not match in any way 
the new state machines. I'm not sure 
what should go in here but I'm quite 
sure its not what's there. (Maybe I just 
don't understand what it' s trying to say) 

6.1.5 GE t MA_DATA.request sb Not consistent with service primitives. This 
MA_ UNITDA T A.request section or the MAC Data Service section 
Add LENGTH parameter to MAC Data 3.2, needs to be re-written to be consistent. 
Services (3 .2) to be consistent with the Passing a MA_UNITDATA.ind to the LLC 
service requirements of 6.1.5. with a CRC3rror is meaningless. Who 

knows what any of the parameters are if the 
CRC is bad. Format errors are possible, but 
I can not understand how this would happen 
unless a non-conforming unit was 
developed. 

6.1.5 SA t N The pseudo-code provided here seems to have no 
purpose and is not correct (length(MSDU) has no 
relationship to RTS_threshold). I think it should be 
deleted. 

6.1.5 BD T N Make section 3 and 6 consistent in terminology. 1) The use of MA_DA T A.request and 
Connections incomplete problem MA DATA.inidcation appears 

~-~ 
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inconsistent with section 3 where the 
terms MA_UNITDATA.request and 
MA_UNITDATA.indication are 
used. 
2) this section refers to connection ID 
which is not defined and is not one of ! 

the params defined to the data 
.request or .indicate in sec 3. Either 
correct or remove connection ID. 

6.2 HC e 4th para, last sent, speeling: destiniations spelling 

6.2 HC E 5th para, 1st sent: Should explain what "it" is. 

I It-The RTS/CTS mechanism can also be viewed as a 
Collision Detection mechanism. I 

6.2 HC e para 10: poorly written 
Although a station can be configured not to use the 

HHtiate RTS/CTS mechanism for transmission of datate 
traRsmit its frames, every station shall useresroRd to the I 

duration information in the RTS/CTS frames to update its 

I 
virtual Carrier Sense mechanism, and shall sendresroHd 

with a ~TS frame in response to receipt of an 
addressed RTS frame. 

6.2 BSi e End of 4th paragraph. Replace with 'When multiple Clarity - not clear whether 
destinations are addressed by broadcast/multicast mechanism refers to the duration 

frames, then this mechanism is not used' with 'When field or the RTS/CTS. 
multiple destinations are addressed by 

broadcast/multicast frames, then the RTS/CTS 

i mechanism is not used' 

6.2 MB E The description of the Distributed Coordination 
I Function is not very readable. 

6.2 TT e Delete paragraph 7: 'However in situations ... .' This paragraph is repeated in the next 
I one. 

The second sentence of paragraph 6 is not complete. I'm not sure what the point this 
sentence is trying to make. If the 
editors know they should add 
appropriate text. 

6.2 BTh E N after "Carrier Sense shall be performed both through This section has been hacked so many 
physical and virtual mechanisms." replace the existing times it doesn't contain sentences. I 

Section 6 comments from Ballot on Draft Standard 02 page 5 (Vic Hayes, Chair, AT&T WCND) 
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text in the next 5 paragraphs with ..• tried to rewrite it without changing the 
The virtual Carrier Sense mechanism is achieved by meaning. 
distributing reservation information announcing the 

impending use of the medium. The exchange of RTS and 
i CTS frames prior to the actual data frame is one means of 

distribution of this medium reservation information. The 
RTS and CTS frames contain a duration field that defines 

the period of time that the medium is to be reserved to 
transmit the actual data frame and the returning ACK 

frame. All stations within the reception range of either the 
originating station (which transmits the RTS) or the 

destination station (which transmits the CTS) will learn of 
the medium reservation. Thus a station can be "hidden" 

from the originating station and still know about the 
impending use of the medium to transmit a data frame. 

Another means of distributing the medium reservation 
information is the duration field in the data frame itself. 
This field gives the time for the impending ACK frame. 

The RTS/CTS exchange also performs a type of fast 
collision detection and transmission path check. If the 

short return CTS is not detected by the ST A originating 
the short RTS, the originating STA can start the process 
over (after observing the other medium use rules) more 
quickly than if the long data frame had been transmitted 

and a return ACK frame had not been detected. 

Another advantage of the RTS/CTS mechanism occurs 
where multiple BSA's utilizing the same channel overlap. 

The medium reservation mechanism works across the 
BSA boundaries. The RST/CTS mechanism can also 

improve operation in a typical situation where all ST As 
can hear the AP but not all other STAs in the BSA. 

The RTS/CTS mechanism is not used for every data 
frame transmission. The mechanism can not be used for 

broadcast and multicast frames because there are mUltiple 

I 
. Sec., .16 comments from Ballot on Draft Standa" ;)2 J:..~ .de 6 (Vic Hayes, Chair, AT&', ,,,VCND, 



"~~)"1.lber 1~~5 doc.: IEEE Pt;02.Il-~5n27-6 
,....---

Sectib •• 
-- --

Seq. your Cmnt Part Co •• c!cted TexUComment • ... ationale Disposition, __ <butta. 
# number ini- type of 

tials E, e, NO 
T, t vote 

destinations. Also, because the additional RTS and CTS 
frames add overhead inefficiency, the mechanism is not 

always justified, especially for short data frames. 
6.2 BTh E N after the first 5 paragraph~ after "Carrier Sense shall This section has been hacked so many 

be performed both through physical and virtual times it doesn't contain sentences. I 
mechanisms." replace the existing text in the next 3 tried to rewrite it without changing the 

paragraphs with ..• meaning. 
The use of the RTS/CTS mechanism by the originating 
STA is controled by the RTS_Threshold attribute. The 
values are always, never, or only for frames longer than 

the specified payload length. 

A STA configured not to initiate the RTS/CTS 
mechanism must still update its Virtual Carrier Sense 

mechanism with the duration information contained in an 
RTS or CTS frame, and must always repond to an RTS 

I addressed to it with aCTS. 
I 

The medium access protocol allows for stations to 
support different sets of data rates. All STAs must receive 
all the Basic Rate Set and transmit at one or more of the , 

Basic Rate Set data rates. To support the proper operation 
of the RTS/CTS and the Virtual Carrier Sense 

mechanism, all STAs must be able to detect the RTS and 
CTS frames. For this purpose the RTS and CTS frames 

must be transmitted at one of these mandatory rates. 

Note that this means that the duration information in the 
data frames can not always be detected because the data 
frames may not be transmitted at one of the Basic Rates. 
Thus the Virtual Carrier Sense mechanism is not reliable 
in multirate environments where RTS/CTS is not used. 

6.2 HC t N 4th para, 2nd sent: APs are stations, the "stations & all 
Fief statiens & all AP' 5 tHat He net initiate anTo facilitate Aps" clause introduced confusion as to 

the vitual carrier sence mechanism when data is whether all APs did not initiate 
exchanged without the Qreceding RTS/CTS sequence, the RTS/CTS. The duration information in 
duration information is also available in all data frames. the data frame is more for everyone else 

than it is for those that initiated the 
--

Section 6 comments from Ballot on Draft Standard D2 page 7 (Vic Hayes, Chair, AT&T WCND) 
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data, which is what the original 
sentance said. 

6.2 HC t N 4th para, 4th sent: The sentance implied that the 
This information is distributed to all stations within information was directly distributed to 
detection range of both the transmittef'!ng and the all other stations, rather than 

receiveflng station, because every station is reQuired to automatically by the use of the duration 
12rocess the duration information of all frames, regardless information sent by the receiving and 
of whether or not a station is the intended frame reciJ2ient. transmitting stations. It is also very 

This means that even stations which may be "hidden" important to make sure that potential 
from the receiving or transmiting station are ca12able of implementer know that their receivers 

correctly u12dating their virtual carrier sense information. must be promiscusous at all times for 
so also to s!a!ioRs teat afe vossiely "eisseR" Hom !fie the virtual carrier sense mechanism to 

H=6Ilsmit£ef ali~ Re~ fFem ~he feeeiYef. work to its fullest extent.. 

6.2 HC t N para 6-9: These paragraphs did a poor job of 
Hewe,,'eF lhe asEliaeR of:' these fFames "",ill Fesalt ill e*tFa saying what they intended. I made this a 

eYeffieae, 'ifhie~aets sheff saw ~;affies. Pdse siRce all technical comment because I wanted 
s~aaeHs will liI;:el)· ee l:Iale to Rea¥' traf:Re iFem tl~e A..'Q alit my suggetsed text did not change the 
fJla:Y-flOl Rea¥' [he [raffie Hem all stelieRs witfiiR a BSA. original intent of the paragraphs. 

Hov.'e' .. ef tRe aesitioR of !l=tese Hames .... in feslilt iR elHfa 
e'l'efeeaEl, weiee imvaets seofl Elata Hames. Also siRce all 
slatieRs '+'rilllikely Be aele Ie eeM tFaffie !'Fem tee AP etll 
ma;' ROI eeM tee tfaffie Hom all s!atioRs "",ithiR a BSA. 

This medium reservation mechanism also works accross 
the BSS boundary where multi12le BSS's utilizing the 
same channel overiaQ. The stations within each BSS 
adhere to the virtual carrier sense mechanism information 
in all frames, regardless of in which BSS they originated. 

However, the overhead resulting from the addition of the 
RTS/CTS exchange to data transfer can be significant 
burden to the transfer time of short data frames. Also, as 
it is likely that all stations within a BSS will be able to 
hear traffic from the AP, RTS/CTS use on traffic 

I Qutgoingfrom an AP may be an un-necessary overhead. 
For these reasons, the use of RTS/CTS is controllable. 

-

Sec: 6 comments from Ballot on Draft Standal J2 p, .... ~ 8 (Vic Hayes, Chair, AT&l vJCND) 
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The use of the RTS/CTS mechanism is under control of 
RTS_Threshold attribute. Ho", .. e'fef iR 5itHatioRs , .... here 
HHtltiflle BSS's Htili:l.iAg the same chaRAel Ele eyeflafl, 
theA the meaium feseryatioR meeheAism will woi'k 
aCCfOSS the BSS bouAaaFies, wheA RTS,lCTS is also used 
fer aU tfaffie. This Qarameter is a manageable object and 
can be set on a Qer station basis. This mechanism allows 
stations to be configured to use RTS/CTS always, never, 
or only on frames longer than a sQecified Qayload. 

TlTis !3aFameler if; a £I:lMa;eable e9jee~ arui eaA: be se~ eA a 
pef s~a~ief! basis. T!:tis fAaehaFIiSfA aHo',ys Stat:iOflS ~ ee 

eOAfigurea te USe RTSJCTS either always, Ae'lef ef enJy 
"'- . -

6.2 SA t N The last sentence in this section "This set of 
restrictions will assure that the Virtual Carrier Sense I 
Mechanism described above will still work on multiple I 
rate environments" needs to be deleted. I 

6.2 BD T N The virtual Carrier Sense mechanism is achieved by I believe that the changes shown at 
distributing medium busy reservation information through left are really editorial in nature, 
an exchange of special RTS aA:a CTS (medium however I found the text difficult 
reservation) {RTS and CTS),.frames prior to the actual enough to read that I was not 
data frame. For stations and&-a!l AP's that do not initiate positive of the intent of several 
an RTS/CTS sequence, ffie-duration information is also sentences. The altered text is 
available in all data frames. The RTS and CTS frames intended as an improvement that 
contain a duration field that defines the period of time does not change the intended 

I 
that the medium is to be reserved (tim(U'-!lQ!,!g.l}Jo meaning. Because the original 
transmit the actual data frame and the returning ACK). wording of the section was unclear to 
This information is distributed to all stations within me, I consider this a technical 
detection range of both the transmitter and the receiver, comment required to clarify the 

I and therefore~ to stations that are possibly "hidden" meaning. 
from the transmitter but not from the receiver. This 
scheme can only be used for directed frames. When 
multiple destiniations are addressed by 

I broadcast/multicast frames, theft-this mechanism is not 
used. 

I RTS/CTS exchangesH can also be viewed as a Collision 

Section 6 comments from Ballot on Draft Standard D2 page 9 (Vic Hayes, Chair, AT&T WCND) 
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Detection mechanism. Because the actual data frame is 
only transmitted when a proper CTS frame is received in 
response to the RTS frame, this results in a fast detection 
of a collision if it occurs on the RTS. 

Hm,-e,-er Ithe addition of RTS?CTStllese frames will 
result in extra overhead, which impacts svstel!l!DI1!.p-ill 
with short data frames_ Also siflce aU statioRs will likely 
be aele to hear traffic from the AP but may Hot hear the 
traffic from aU StatiOHS \'lithifl a BSA. 

Howe\'er lin situations where multiple BSS's utilizing the 
same channel 66-overlap, then-·the medium reservation 
mechanism will work accross the-BSS boundaries, when 
RTS/CTS is a¥.Je-used for all traffic. 

The use of the RTS/CTS mechanism is under control of 
RTS_Threshold MIB variableattriel:lte. Howeyer in 
stttia~tls-where-ffiulriple--B8-S!5-Htili~iflg-the-5anle 

chanael do overlap, theft the mediuiR reserYfitioa 
HleCnatlism will work aeCfOGS the BSS boundaries, wheH 
RTS/CTS is also l:Ised for alllraffic. 

RTS ThresholdTllis parameter is a manageable object 
and can be set on a per station basis. TIlis fflecnaflisfH 
aIlews-S.5tations mayte be configured to use RTS/CTS 
eithef-always, never, or only on frames longer then a 
specified sizepayload leHgth. 

Although a station can be configured not to initiate 
RTS/CTS exchanQcs when te-transmit!ng-th Datl,Lframes, 
allevery station~ shall userespond to the duration 
information in the RTS/CTS frames to update ih-virtual 
Carrier Sense informationmeckanisHl, and send respoHd 
wttb a proper CTS frame in response to an addressed 
RTS frame. 

The basic medium access protocol allows fur-stations 

. ? 
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lV_hich supporttog different set~ of rransrnisstion and i 

reccgtion rates to coexist" ~hi5 is ft€Rie,'ea By £fle fuel dHt£ 
Aall stations are required to be able to receive allftJ' 
frame~ transmitted at a rate which is included in the e&-a 

gi-veft Basic Rate Set, and must be able to transmit at (n 
minirnumaHeastof) one of these rates, All Multicast, 
Broadcast and Control frames (RTS, CTS and ACK) shall 
be are ah .. 'ays transmitted at one of th~ts mandatory Basic 
B,rates. Theseis set of restrictions will-assure that the 
Virtual Carrier Sense Mechanism described at:Joye will 
still-work inefl multiple rate environments. 

6.2 FMi t N Incorporate changes from relevant sections of document Correct error in D2.0 updates -
6.3 95-174. document 95-174 (remaining section 6 

Dl ballot changes) was adopted at the 
July 1995 meeting, but problems 

merging revisions caused many of the 
changes, including several important 

figure updates, to be absent from D2.0. 
6.2 ZJ t N Rephrase second sentence ("Also, since all stations will Not in English, and I don't know what 

likely ... ") in sixth paragraph it is trying to say 

6.2 ZJ t N Add to the end of the seventh paragraph: "That is, since It isn't clear what "across the BSS 
I 

stations defer to ongoing transmissions regardless of the boundaries" means in this case. 
transmitting station's BSSS, all stations will share the 

medium fairly." 

6.2 ZJ T N Rephrase fourth and last paragraphs to indicate that the The last paragraph is simply not true. 
virtual carrier sense mechanism relies on having the We need to have Duration information 

Duration field in the PLCP header. in the PLCP header, since that is the 
only part of high-rate frames that all i 

stations are guaranteed to be able to 
receive. 

6.2 GE T X a) Remove RTS/CTS functionality The use of RTS/CTS has been claimed as 
or IPR by Apple Computer, Inc. The 802.11 

b) Approach Apple Computer for licensing committee has not met any of IEEE 
agreement and develop strategy for guidelines regarding IPR claims in LAN 
implementing RTS/CTS in a manner where standards. Non-legal opinions have been 
implementations are conformant and presented which attempt to show prior art as 
performance meets minimum goals. the only resolution mechanism for this IPR 

Section 6 comments from Ballot on Draft Standard D2 page 11 (Vic Hayes, Chair, AT&T WCND) 
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matter. The committee has not approached 
Apple Computer to discuss licensing 
agreement nor has it followed any IEEE 
guideline in exploring alternate technologies. 
A recent submission 1195182.doc discussed 
the advantages and disadvantages of the use 
of RTS/CTS to reduce collisions due to 
hidden nodes and long packets versus short 
packets. This paper is the only study on 
RTS/CTS presented to the 802.11 committee 
which shows any quantitiative results via 
simulation of the value of it use. This paper 
made assumptions about slot times and 
preambles which are more in line with the 
ETSI HyperLAN timing and not 802.11 . 
ETSI performance is much higher than 
802.11 which will probably raise many of 
the conditions for packet size, etc. where 
performance gains can be realized. When 
CTS is used to determine a collision and 
CTS is not optional, the RTS/CTS IPR of 
Apple's patent is invoked. 

I 
6.2. FMa T N Last paragraph - mentions that "All Multicast, 

Broadcast and Control frames (RTS, CTS and ACK) 
are always transmitted at one of this mandatory 
rates" (i.e. of the basic rate set for a given PHY) -
well, two of the PHY s have two basic rates in the basic 
rate set - so at which of these two rates will the RTC, 
CTS, etc be transmitted? 

6.2.10 HC E change diaglog token to "Sequence Control field" out of date text 

6.2.10 BTh e change 2nd paragraph .... Sty Ie consistency please. 
within DA+Aata and MANAGBME~rTanagement frames 

change penultimate paragraph ... 
in eEthernet. 

6.2.10 ws e paragrapb 4 - "tuples" is this a word 
-

Sec~ ' ,6 comments from Ballot on Draft Standal ' 'J2 pL_.i 12 (Vic Hayes, Chair, AT&"' ~ ';CND/ 



Scp~en1lJer lYY!:'l doc.: lEEl£ P~02.11-~5/227-6 - -----, ,--
I Seq. Jecti,--_ your Cmnt Part Co~ _cted Text/Comment _.dtionale DispositiolL ",butta. 

# number ini- type of 
tials E,e, NO 

T t vote 

6.2.10 DW E The second paragraph still contains the term "Dialog 
Token" this is to be deleted. I 

6.2.10 DW T The size of the <source-address, sequence-number, 
fragment-number> tuples must be defined. For an AP 
it should be one tuple for each associated station. For 
a station it should be a defined minimum sufficient to 

allow simultaneous operation with a number of I 

stations. A minimum of 6 should be adequate. I 

6.2.10. FMa e Replace last paragraph of section with the following Text of last paragraph is non-causal 
text: as written: 
The ACK procedure is performed on DATA frames "The Destination STA shall perform 
regardless of whether or not the received frame is the ACK procedure even if the frame 
determined to be a duplicate. is subsequently rejected due to 

duplicate filtering." 

6.2.11 e change: fix MIB parameter names 

Tx_SIFS = SIFS - a RxlTx_Turnaround_Time 
~4IB variaBle) 

Tx]IFS = Tx_SIFS + ~SloC Time 

Tx_DIFS = Tx_SIFS + 2 * ~SloC Time. 

16.2.11 IOE IE I 
MIB variables defined in this section should I 
match those in PRY, they don't I I 

6.2.11 RJa E Delete last three paragraphs and references in figure 6-13 Not really necessary. Times should be 
to Tx_SIFS, Tx]IFS, and Tx_DIFS. entirely specified at air interface. Fore 

example, a SIFS should be the time 
from the end of the last symbol of the 
message to the beginning of the first 
symbol of the preamble for the next 
frame. Any other times will be 
implementation specific and won't 
matter from to interoperability. 
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MAC_Delay-l and MAC_Delay-2 should be defined 
beha viorall y . 

[1] change definitions in Figure 6-13 to match clause 10: 

D 1 Rx delay aRx RF Delay+a Rx PLCP Delay 
D2 Medium I Rx delayDl+Air Propagation Time 
RxTx = Fuil Tx delay iftcludiftg ramp up 
aRxTx Turnaround Time 
MIIM2 MAG decisioft delay aMAC Prc Time 
CCAdel GGA evaluatioft time aCCA Asmnt Time 
AssHmpliea: 
SIFS miniffiHm (components listed or 
TxlRx Tufftarouftd time) 

[2] Following figure 6-13, remove the text which 
duplicates information in clause 10, which can be refered 
to now that the above change is made: 

All timings are retereftced to the ef!d of the last symbol of 
a frame on the medium. 

The SIPS, and Slot Time are defined if! the MIB, aftd are 
fixed per PHY. 

SIPS is based Of!: Rx Delay I MAG Delay 1 I 

RxfTx_Delay. 

SlocTime is based on: Rxlfx Delay I 

Medium Delay I Rx Delay I GGA Delay I 

MAG_Delay 2 

The PIPS and DIPS are derived by the follO't'ling 
equations, as illustrated if! tiglife 6 13. 

PIFS SIPS I Slot Time 

3ect_ . 6 comments from Ballot on Draft Standar, ,.12 po." ~ 14 

d IEEE P802.11-95/227-6 
Rationale 

Completeness, uniformity of 
interpretation of two very important 
time intervals. 

[1] Definitions in 6.2.11 don't match 
clause 10 definitions, and D2 is wrong. 

[2] remove redundant and incorrect 
information._This change needs to be 
made in concert with fixing the 
definitions of aSIFS, aDIFS and aPIFS 
which I have submitted as comments 
for clause 8. 

Disposition/Rebuttal 

""t---

(Vic Hayes, Chair, AT&l-v/cND) 
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DIFS SIFS I 2 * Slot Time 

The Meelil:lffl :gela~' eOmJ'loReRi is fi*ea a~ 1 Ilsee. 

6.2.11 SA t N The parameter Tx_SIFS specified in this section As well a SIFS_min needs to be 
should be declared as a maximum. defined to prevent a responder from 

starting transmission too early to 
prevent its receiver from being able 
to synchronize to the received 
preamble. 

6.2.11 BTh T N The assumption in Figure 6-13 really belongs in the The assumption of Figure 6-13 doesn't 
text--remove it from the figure make any sense to me and is covered by 

change the SIFS calculation line ... the formula for SIPS. 
SIFS is based on: Rx RF Delay + Rx PLCP Delay + No such MIB variable as Rx_Delay; 

MAC Prc Delay <nypneft) 1 + section 10.1.4.11 says this means 
Rxtrx_gelayTurnaround Time. Rx_RF _Delay + Rx_PLCP _Delay. 

change the SloCTime calculation line •.. No such thing as MAC_Delay-I; 
Slot_Time is based on: Rxtrx_gelayTurnaround Time + section 10.1.4.11 says this is 

MeeliumAir Propagation Timegelay I RJ( Delay I MAC]rc_Delay. 
CCA_gelayAsmnt Time + MAC Prc Delay No such MIB variable as CCA_Delay; 

section 10.1.4.4 says this means 
CCA_Asmnt_Time. 

No such variable as Rxtrx_Delay; 
section 10.1.4.4 says this means the 

Rxtrx_ Turnaround_Time. 
No such thing as Rx_Delay; I guess that 
MAC_Prc_Delay is used in Slot Time 
calculation. The other alternative is to 
delete all of this and refer to the MIB 

definitions in section 10. 
6.2.11 BTh T N Change the Medium Delay ... The IR PHY only needs less than a 100 

The Medium_Delay component is fixed at 1 nanosecond medium delay due to its 
lfmicrosecond for FH and I'1S PHY s and at 100 designed range. It is very unfair to 

nanoseconds for IR PHY. cause the IR efficiency to degrade for 
the convenience of the other PHY s. , 

6.2.11 ZJ t N Change second paragraph to read "All timings are Need to specify when an interval ends 
referenced from the end of the transmission of the last as well as when it begins for a timing 
symbol of a frame on the medium to the beginning of reference to be meaningful. 
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transmission of the first symbol of the next frame on the 
medium." 

6.2.11 ZJ t N Question: Shouldn't there be a bit of slop defined for the Having the IFSs all be single numbers 
IFS timings? I think requiring every station to respond to rather than windows seems unrealistic 
within +/- 1 uS tolerances constrains implementations too tome. 
much. There should be an early time at which a ST A may 
start transmitting, and a late time after which it has lost its 

chance. 

6.2.11 DW T Y The DCF timing relations do depend on two MAC The SIFS and Slottime should be 
related delay parameters Ml and M2. These need to clear for every PHY type, and as 

be defined, such that SIFS and Slot time can be such defined there, rather then a 
defined on a per PHY basis. formula of variable MAC and PHY 

The best way is probably that the MAC does specify components. 
I 

fixed numbers (not variables) for Ml and M2, such 
I that clear values for SIFS and Slottime can be defined 

byeachPHY. 

6.2.2 HC t N A virtual carrier sense mechanism shall be provided by This section was written as if RTS/CTS 
the MAC. This mechanism is referred to as the Net was the only use of the NA V, when it is 
Allocation Vector(NAV}. The NAV maintains a in many frames . 
prediction of future traffic on the media based on 
duration information that is announced in the durationlID There did not seem to be a place where 
field of the MAC Header of R+S,IG+S frames s12ecified in what the ST A was to do based on the 
subclause 4.1.2.3pfisf ~S ~he aetHal e*ehaftge Sf aata. +he condition of the NA V was explained -
aHfatisft iftfefmatisft is alss ayailable ift aU aata aHa ,1,ek we all take it for granted, a novice 
frames. The meehaftism fef seUiftg the NAV is aesefibea reader was missing information. 
ift €i.~ . €i.4 The NA V state shall indicate the busy/free state 
of the medium. The NA V can be thought of as a counter, I made this technical comment in case I 
which is counting down while the medium is busy, and got it wrong. 
when it reaches zero the medium is free. The mechanism 
for determining the medium freelbusy state using the I 

duration field is described in subclause 6.2.6.4. 

When its NAVis non-zero, indicating that the medium is 
busy, a ST A shall not attemI1t to access the medium. The 
ST A shall behave, with resl2ect to medium access and 
backoff I2rocedures, as if the medium had been sensed 
and found busy throughout the I1eriod of time in which 
the NAVis non-zero. Only when its N A V state is zero 
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I 
shall an ST A actuall~ access the bus}'/free state of the 
medium using the Qh~sical carrier sense mechanism. 

I 
6.2.2 BD T N The duration information is also available in all J2Elata, Data and Ack are an incorrect list as 

Management, and the apQroQriate control Aek frames. the duration field is in more than 
those frames. The proposed change 
corrects the sentence w/o requiring 
an exhaustive list of frame types in 
the sentence. 

6.2.2. BTh e change ... typo and consistency 
Allocation Vector_CNA V). 

in all Daata and ACKek frames. 
6.2.3 BTh E change ... more specific and accepted word 

The ~inter-frame space between 

6.2.3 MB e 1st paragraph, 3rd sentence ... and the ACK frame 
shall be the Short Inter Frame Space CSIFS) ; 

6.2.3 EG T Remove following text "The following frame types shall Not all Data, nor all Poll, frames are 

I 
be acknowledged with an ACK frame: Data, Poll, acked. List is out of date in 
Request, Response" terminology. Material in this section 

is inconsisent with the more accurate 
contents of Section 4.4. 

6.2.3 EG T change first sentence: " .. . ACK frame shall typically be Acks are not always returned. 
returned ... " I 

6.2.3 EG T Change first sentence of last paragraph: "The lack of an Acks are not always expected. 
I eXQected ACK frame from a destination ST A Oft aRY of 

01,1; A ~ shall indicate ... " 

6.2.3 HC t N para 2: clarification 
The following frame types shall be acknowledged with an 

, ACK frame when transmitted to a sQecific destination 
station, not broadcast or multicast: 

6.2.3 BD T N The following frame types shall be acknowledged with an The text at left is incorrect. We no 
ACK frame: longer have request, response, or poll 

frame types. This section must be 
a) Data updated to itemize the exact frame 
b) Poll types for which an ACK is required. 
c) Request 
d) Response 

----- -
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I 
6.2.3 BTh t N change list of frame types requiring an ACK. •. The list of frame types requiring an 

a) directed Data ACK is not specific and therefore not , 

b) PS-Poll accurate. Request and Response are not 
correct c) and d) by listing the correct Request and frame types. I don't know enough to 

Response frames create an accurate list myself, but I'm 
pretty sure there is no ACK after a 

I 
Probe Request. 

6.2.3 KJ t N It should be made clear that Poll can have a Data Shall has been defined to mean that I 
response which is therefore a partial exception to this there is no exception. Therefore it must 
"shall" clause. be explicit about this exception of Data I 

responses to Poll type frames 
The following frame types shall be acknowledged with an 
ACKframe: 

a) Data I 

b) Poll 
he) Request 
£6) Response 

The lack of an ACK frame from a destination ST A on 
any of the listed frame types shall indicate to the source 
STA that an error has occurred. Note however, that the 
destination STA may have received the frame correctly 
and the error has occurred in the ACK frame. This 
condition shall be indistinguishable from an error 
occurring in the initial frame. 

The following frame tYl2e shall be acknowledged with 
either an ACK frame or a DATA (or DATA+CF-ACK in 
the case of the Poll being a CF-POLL) 

ill .. .r..~:p.o 11 
b} CF-Poll 

6.2.4 HC e 2nd para, should end in "." rather than "," syntax error 
-
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6.2.4 MB e Inter Frame Space definitions need clarification Need to clarify for new readers of the 
a) SIFS Short Interframe Space Standard 
b) PIFS Point Coordination Function 

(PCF)Interframe Space 
c)DIFS Distributed Coordination Function 

(DCF) Interframe Space 
6.2.4 MB e 3rd paragraph, second sentence ......... timegaps as 

further specified in ~ 6.2.11 
6.2.4 ws e "bitrate" should be "bit rate" typo 
6.2.4 BTh E N correct... type 

specified time...,gaps as further specified in 6.2.1-U. reference is to non-existant section; this 
seems to be appropriate reference 

6.2.4 HC t N last para: there is no section 6.2.13, so far haven't 
The IFS timings are defined as time gaps on the medium. been able to determine what section it 

The standard shall specify the relation of the relative means### 
PHY MIB parameters to achieve the specified timegaps 

as further specified in 6.2.13. 
6.2.4 BD T N It !.ihould be noticed that tIhe different IFSs are 1) clarification of the fixed nature of 

independent of the station bitrate~, TI.l~JF.s. ... !!_miDZ~Li![Q IFS gaps. 
defined as time gaRs on the medium. and are £..fixed 
length fO[pef each PHY (even in multi-rate capable 
PHYs), 

+he I~S timings are aefiAed as time gaps eA die medi!:lffl. 
The standard shall·-specifjg,I?Y the r.!"-~mir~r-elatien---e1:the 2) The draft should not talk about 
rel-ative PHY MIB parameters to achieve the specified what the draft shall do in the future 
IFS t:imegaps (see sectiona!.i h:lf~hef specified in 6.2.l3}. tense. This is confusing instructions 

to the draft writers (us) with the 
draft contents. The changes shown 
straighten this out. 

6.2.4 ZJ T N Add after final paragraph: "The MAC shall compensate We should be explicit in demanding 
for any variability in PHY response time to ensure that all this of an implementation 

IFS timing constraints, measured on the medium 
interface, are met." 

6.2.4.1 HC e Frame exchange sequences are in section 4.4 not 4.3 bad sections reference 
6.2.4.1 HC E 1st sentance: (1) Clarification of the reason for the 

I -----
This is the shortest of the inter-frames sI1aces. It is used SIFS, rather than just a description of 
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when stations have seized the medium and need to keeg it when it is used; also 
for the duration of the frame exchange the~ have to (2) repeating the list use time that it is 

Qerform. Using the smallest gaQ between transmisisons used just means that there are two 
within the frame exchange grevents other stations, which places to change whenever the list 
are reguired to wait for the medium to be free for a longer changes. The reference to section 4.4 is 

gag, from attemgting to use the medium, giving Qriority good enough description of when to use 
access to comgletion of the frame exchange in the SIPS .. 

grogress.+his iR~ef kame sFlaee shall ee Hsee reF aA 
AGK: kame, a G+8 kame, a ga~a kame of a fFagmentee 
M8gg, aRe, ey a 8+.\ FesfloReiRg ~o aRY flolliRg as is 

Hsee by the Point GooFeiRatioA FHRetioR (PGF) (8ee 6.3, 
PeiRt GeeHliRal:iel~ FI;IAetieR~. 

6.2.4.1 HC e another reference to the non-existant 6.2.13 what should this refer to ### 

6.2.4.1 SA e The reference to 6.2.13 should be replaced by 6.2.11 
6.2.4.1 TT e Correct section reference: 6.2.13 should be 6.2.11 

6.2.4.1 BTh E N correct. .. comma is grammatical error 
MSDU, and <comma> by a STA. .. sentence doesn't cornform to style 

are listed in 1A.... Frame Exchange Sequences foHAe if! 4.3. precedent set by rest of document and 2 
specified in 6.2.1 ~ 1. reference section numbers are incorrect 

6.2.4.2 HC e another reference to the non-existant 6.2.13 what should this refer to ### 

6.2.4.2 HC E last sentance: Don't try to repeat information from 
Section 6.3 describes the use of the PIFS by the PCF.+IHs another section. This description may I eaA OCCHF at the staft of ane aHFiAg a GF Bl:lfst . be incomplete, or may become wrong 

when section 6.3 changes. It is better to 
just refer to the section. 

6.2.4.2 MB e recommend that the PCF and DCF be better defined 
6.2.4.3 by stating what they are ( in addition to the acronym) 

6.2.4.2 TT e Correct section reference: 6.2.13 should be 6.2.11 

6.2.4.2 BTh E N correct .•. reference to section that doesn't exist; I 
as defined in 6.2.g1. think this is correct reference 

CF-Burst is introduced here with no previous What is CF-Burst, readibility demands 
definition. What is it? an explanation. 

6.2.4 .3 HC e another reference to the non-existant 6.2.13 what should this refer to ### 

6.2.4.3 BTh E N correct. .• reference to section that doesn't exist; I 
as defined in 6.2. gL think this is correct reference 

6.2.4.3 HC t N 1st sent: The sentance that was there was wrong. 
This inter-frame sQace is used by the DCF when a station ### check this - in a DCF what IFS I 

-~,-,ction\.. comments from Ballot on Draft Standard DL 
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wishes to seize the medium to begin a frame exchange does a station use to send a beacon? or 
with another station. or to send a single frame which probe or whatever? 

reguires no resj20nse from the destination station(s}.+fie 
f}GF flfieFity le .. 'el shaH ee I:Isea ey the f}GF te lfaflsmit 

_1. • lIilTIT"\T T. 

6.2.5 BTh e correct ... numerous typos 
The CW shall double every retry until it reaches tighter writing 
CwW<subscript>max. The CW will remain at Some more changes to the same 

CW<subscript>max for the remaining eHfie retries. paragraphs are in next comment which 

Suggested values for CW are-feE CW<subscript>min = deals with technical content. 

31, CwW<subscript>max = 255. 

CW<subscript>min and CW<subscript>max are MAC. .. 

6.2.S MB e backoff time formula clarification 
CW= Contention Window = An integer between ...•... 

6.2.5 GE t Remove following text. This is a standard, not do whatever you want 
CWmin and CWmax are MAC constants if you can build something better. 
that should be fixed for all.. Implementations using different values such 
Replace following text. as 1 and 2, will have a better chance of 
Suggested values are for: CWmin=31, access then units picking another number. 
CWmax = 255 ... New text... The standard needs to specify this a rather 
CWmin is defined as 31, CWmax is defined than suggest. 
as 255 

6.2.5 GE t Use this backoff procedure The equation INT(CW * Random()) * slot 
G(x) = x7 + x3 + 1 time 
Backoff time is defined as is not a linear function because the function 
(G(x) / CW) * slot time INT is not linear. There is a lower 
CW values are 16,8,4,2,1 with 1 being CW probability (1/2) in picking the first slot or 
max the last slot in the Contention window. This 

is because to pick slot 0, the results of 
CW*RandomO must fall between 0 and <.5. 
This is true for the last slot also. All slots 
between can run from .5 to < 1.5 for slot 1, 
1.5 to < 2.5 for slot two, etc. 

6.2.S MB t change 2nd paragraph If it is only sugessted, there can be 
Suggested Required values are for: CWmin=31, 'cheating' on the access. Required 
CwWmax=2SS means that no one is disadvantaged I 

change 3rd para~raph 
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CWmin and Cwmax are MAC constants that sh6ukI 
be are fixed for all MAC implementations, because ..... 

6.2.5 HC t N 1 st para, last sent: This procedure does not resolve 
This process minimzes collisions during fesel ... es contention. Contention and collisions I 
contention between mUltiple STA that have been both still happen, it just lowers the odds 

deferring to the same MPDU occupying the medium. of a collision ocurring. 
6.2.5 HC T N Replace section as described in 951207, with the CWmin and CWmax must be specified, 

exception of the defintion of Slot Time. Change this as not suggested. Clarity. 
follows: 

Slot Time = PHY MIB ~arameter aSlot Time 
+faflSmtUef t~ffl efl aela;' I meai~m pfepagatiefl aelay I 

meatHm bl:lsy detect fespeflse time (ifleiHaifig MAC 
A.I. ,\ • . nOV" 

6.2.5 BA T N Need to specify CWmin and CWmax. Suggested values are not the same as 
required values. 

6.2.5 BD T N The value for Sl:Igge!,tea ' .. ahles afe fe": CWmin shall be 1) These two sentences (which 
=31, and the value for Cwmax shall bez;; 255. bracket figure 6-5) contradict each 

other. One says the values must be 
CWmin and CWmax are MAC constants that effect the fixed for all MAC implementations, 
aCG.~§~ . .fill.rne~~ .. QS<l~'{S<i<n ... ~!.£lliQn.s and areshoo-ld be-fixed the other says they are "suggestions". 
for all MAC implementations~, eecal:lse the) effect the The values must be fixed - the 
access faime.;s bet'vveeA stations. changes shown fix these values as 

part of the draft specification. 
2) Note that I do not know if the 
actual values in D2 are correct, I 
have simply changed the only values 
given from suggestions to 
requirements. 

6.2.5 BD T N Update clause to reflect reccomended CW 
1) While I support the changes to 
CW_min and CW __ max discussed in 

min,max values per discussion at aug 95 mtg. Aug 95, I do not support the specific 
Make CW _Min=7, CW _Max = 255, bith values 0 relative text provided in doc 95/207 as it 
and required for all implementations. includes parenthetical editorial 

I comments that are not appropriate 
as part of Draft text. 
2) the text in 95/107 specifies specific 
values in sequence. This is in 
contradiction to the recommendation , 
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that my notes show the MAC group 
. 

making in Aug which were a value 
for CW _min=7 and CW _Max=255, 
zero relative, required values. 
Therefore I do not consider 95/207 to 
satisfy this LB comment as that 

I 
paper does not accurately reflect the 
Aug MAC recommendation. 

6.2.5 BPh T N Adopt text in document 95/207. provides better performance for the 
Cwmin = 7, Cwmax = 255 typical case scenario. 

adjust figure 6-5 to include CW values of 7 and 15. 
6.2.5 BSi T N Specify CWmin = 7, CWmax = 255, this gives good Text says that 'Suggested Values' for I 

compromise between wasted time for few contending CWmin and CWmax are 31 and 255, 
stations and stability when there are a large number respectively. Next sentance says that 
of contending stations. Make these values mandatory these are constants and should be 

in all implementations fixed in all MAC implementations - I 

somewhat contradictory statements. 

CWmin = 31 is too large for efficient 
operation when small numbers of 

stations collide (wasted bandwidth). 
CWmax = 255 is fine for high load 

stability. 
6.2.5 BTh T N change to specify exact values for CWo See text of I don't understand how the backoff 

document 95/207 ... algorithm calculation can be a 
suggestion. This is the basis of getting 
access to medium fairly. The numbers 

must be fixed for everyone. A vendor in 
a direct test situation against another 

vendors would look like he is better if 
he set the CW number smaller. On the 
other hand setting the CW number too 
small would cause may more collisions 
in large systems since there would be 
fewer slots in play. On the other hand 

setting the number too large will waste 
bandwidth since the average lowest slot 

selected for use in a backoff will be 
-----
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higher and most of the time the medium 
will not be used during the backoff. 

6.2.5 BTh t N need a definition of retry. See text of 95/207 ..• Needed a more specific understanding 
of the use of the term retry. 

6.2.5 FMi T N Incorporate changes from Clause 7 of document 95-222 See document 95-207. This vote 
to complete the random backoff time specification. These favors adoption of 95-207 plus a few 
changes include all the changes from document 95-207, more details which this commenter 
plus specifications of a few more details. feels need to be specified for proper 

interoperability of independently 
implemented instances of the random 

backoff mechanism. 
6.2.5 KJ t N see document 95-207 
6.2.5 RJa T N Need to specify CWmin and CWmax. Cannot leave it as vendor dependent. 

802.11 Lans from different vendors 
must operate together and the user 
should not have to specify parameters 
at this level to ensure equal 
performance. 

1 6.2.5 I WR I t I N I Update clause to use values defined in Doc I Current values are only suggested as a I 1 951207 j>lace holder 
6.2.5 ZJ T N Adopt text from submission 951207 Current mechanism is non-optimal 

6.2.5 DW T Y Update this section to fix the Cwmin and Cwmax The simulations performed in doc 
values to the values suggested' in the figure 6-5. 95/80 suggest that the values as 

Change the last sentence into: currently suggested in the draft are a 
"For a given PHY the Cwmin and Cwmax values good compromise between collision 

should be fixed for all MAC implementations, because probability, Throughput and delay. 
they effect the access fairness between stations." It should be understood that the 

The values as suggested in doc 95/207 are not collision probability is directly 
acceptable. affecting the performance of BCIMC 

frames which do not get acked. It is 
also shown in doc 95/182 that for a 
buffered load model, the suggested 

vaiues are already generating a 
relative high collision 

probability.The simulations that are 
the basis for the results of Tom 

Baumgartners results, and which are 
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the basis for doc 95/207 are just 
snapshot results, and do not assume 
the effects of retransmissions, and 

bursty traffic patterns. 
6.2.5. FMa T N CWmin and CWmax values are "suggested" - this CWmin not really specified 

wording allows implementations to set CWmin 
arbitrarily low (e.g. Cwmin = 3) thereby allowing such 
a station to ''win'' contention more often than others 
that have a higher setting of CWmin - i.e. the backoff 
resolution would be UNFAIR. There is no mechanism 

for coordinating the CWmin values of all STA in 
order to restore fairness. Besides, I don't like the 

value of Cwmin = 31, especially for small numbers of . 
STA in a BSS. All of these arguments suggest that the 
proper course is to create a mechanism for setting the 
CWmin values of all STA in a BSS to the same value. 
Perhaps this is best achieved by communicating this 
value in BEACONs from the AP. The AP may feel 

free to choose the CWmin value by any method. Good 
luck with ad-hoc setups. 

6.2.5. FMa t N Note that CWmin value must never be set to "I" (i.e. lf CWmin value is set to "I", then 
need to specify a minimum CWmin value of "3") loser of first round automatically 

loses next round too - i.e. best he can 
do is tie = collision. (Winner may 
choose "0" next time and wins again, 
and will continue to do so as long as 
he chooses "0") (If winner chooses 
"I", then tie results.) 

6.2.5., FMa T N aSloCTime must be a minimum of RTS+SIFS+20usec Backoff counter will be allowed to I 

1.8.2.1. = 36*8 + 20 + 20 = 328usec (FHSS) count during hidden node's RTS 
3., = 44*8 + 20 + 20 = 392usec (DSSS) transmission, because SLOT time 

12.4.6.8 value is currently too short. I.e. 
SLOT time must be at I~t as long as 

RTS + SIFS + 20usec, otherwise, if 
hidden nodes are competing for the 

network, then winner drawing 
ZERO will start transmission, and 

loser, drawing ONE, wiI! collide with 
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CTS from AP, because he counts I 

down backotT SLOT during RTS 
transmission time and then begins 

retransmission •. 
6.2.6.1 HC 

. 
If the medium is busy when a STA desires to initiate an e 
RTS, Data, Poll, oraBEl Management MPDU transfer, I 

6.2.6.1 ws e 5th paragraph - "Superframe" - is this a valid term 
6.2.6.1 ZJ e Change "Contention Area" to "Contention Period" No such thin.!!: as "Contention Area" I 

6.2.6.1 DW E The term Superframe is still used in paragraph 5. 
I 

This should be deletedlchan2ed. 
6.2.6.1 GE t Add following sentence. Section 6.2.6.1 indicates that an async , 

If a STA receives a MA_UNITDATA.req tranmission must wait the DIFS period 
during the DIFS period, it must consider the before deClaring the channel clear even 
medium busy as well and enter the defer though the PHY layer might indicate the 
process as shown in figure 6-6. channel clear. This is because a unit may 

receive a MA_UNITDATA.reqjust after a 
transmission has been completed. The MAC 
must keep track of the DIFS time and defer 
if a DATA.req is received during the DIFS 
period even though the PRY CCA indication 
migth be clear. 

6.2.6.1 Bth E N rewrite paragraphs 3 and 4 combining them and The paragraphs are almost accurate but 
improving the readability .•• not concise. Contention Area is 

A STA may transmit a pending MPDU when it is undefined; used Contention Period. 

I operating under either DCF access method or during the Poll is not a frame; PS-Poll is a frame. 
Contention Period under the PCF access method, and it An STA doesn't try to send more than 
detects the medium free for greater than or equal to a one type of frame at a time so the 

DIFS time. proper word is "or" not "and". 
If a STA detects a busy medium when it desires to I 

transmit an RTS, Data, PS-Poll, or Management MPDU, 
I 

the Random Backoff Time algorithm shall be followed , 

when the DCF is being used or during the Contention 
I Period under the PCF access method. 

6.2.6.1 BD T N If the medium is busy when a ST A desires to initiate an 1) The condition in both sentences 
RTS, Data, Poll, aH60r Management MPDU transfer, and should be an "or" instead of an I 
only a DCF is being used to control access, the Random "and". 

2) the~e is no Poll frame type in D2. I 

" \ 
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Backoff Time algorithm shall be followed. deleted the word, perhaps it should 
have been changed to PS-Poll or 

I 
Likewise, ifthe medium is busy when a STA desires to some other frame type? 
initiate an RTS, Data, Poll, aRdor Management MPDU 3) I thought we removed the concept 
transfer, and a Contention Period portion of a Superframe of superframe - therefore the 2nd 
is active (See 6.3 PCF), the Random Backoff Time para still needs more work to be 
algorithm shall be followed. correct as it references a superframe. 

6.2.6.1 ZJ t N Change "has permission to" to "may" Nobody is doing any permitting 
. 

6.2.6.2 HC e Decrementing the Backoff Timer shall resume whenever wrong subclause reference 

I 
the medium is detected to be free at the Tx_DIFS slot 
boundary as defined in 6.2.113. 

6.2.6.2 SA e The reference to 6.2.13 should be replaced by 6.2.11 
6.2.6.2 BTh E change 2nd paragraph ..• gramm~requiresconuna 

equation in 6.2.5~ Random Backoff Time. The Backoff slot time is 2 words 
Timer shall decrement by slottime amount after every Reference is to non-existant section; 

slotJime ... this is best reference I could find. 
as defined in 6.2.Bl. 

6.2.6.2 MB e add The backoff procedure .••••• and finds the medium 
busy ( Figure 6-7 ) 

6.2.6.2 MB e 2nd paragraph, 4th sentence; ..•••. slot boundary as 
defined in 6.2.H 11 

6.2.6.2 HC t N 1st sent: Clarification of the fact that the backoff 

I 
The backoff procedure shall be followed whenever a STA period does not include the IFS, and 
desires to transfer an MPDU, has waited the appropriate that the backoff procedure begins if the 

IFS, and finds the medium busy~ medium becomes busy during the IFS 
that was started becuase the medium 

was free and the STA wanted to send. 
6.2.6.2 HC t N To begin t-1be backoff procedure the STA shall eORsisffi The current wording is ambiguous, did 

ef.selectiHg a backoff time from the equation in subclause not specify whether the Backoff_ Timer 
6.2.5 Random Backoff Time. The ST A shall defer until was incremented before or after 
the medium becomes free, and a DIFS has passed with checking the medium, or whether the 
the medium remaining free. Then medium shall be sensed transmission conunenced at the 
at the next Tx DIFS slot bound~y, as defined in decrement that takes the 

-- L- - -
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subclause 6.2.11. If the medium is found to be free, the BackofCTimer to zero or upon 
I 

Backoff Timer shall be decremented b): slotttime. When checking it at the next slot, or that the 

I 
the decrement causes the Backoff Timer to become zero, deferal on busy included a DIPS. 
the transmisison shall commence. When the decrement Hopefully this is clearer ~ I made this 
does not cause the Backoff Timer to become zero, the technical in case 1 got it wrong. 
medium shall be sensed again at the next Tx DIPS 
bound!!Q:. Sensing of the medium at evea Tx DIPS 
boundaa shall be reQeated until either the 
Backoff Timer becomes zero or the medium is sensed 
bus):. When the medium is sensed busy the 
Backoff Timer shall not be decremented. The STA shall 
defer until the medium has become free and a DIFS has 
eXQired, then at the next Tx DIFS boundar): shall begin 
sensing the medium again eachlx DIFS bound!!Q: until 
either the medium is bus): or the Backoff Timer becomes 
zero. ~e Bae*sff :fiHleF shall aeeFeHleft~ e~' slsaiHle 
aHlSwH aftef e> .. ~ slettime, '""hlle ~e HleailiHl is fFee. 
~e Baelesff :fiHlef shall ee fFsi';eft wAile ~e meailim is 
seftseSelisy. QeereffteHtiag ~e Bae*sff :fiffieF shaH 
FeSliffte whefte'l'eF ~e meailiffi is aereetea ts ee fFee ffi ~e 
1* QIFS slst eSliftaaFY as aerifteS ift 6.~.11. 

:fffiftsmissisa shaH eSftllHeaee wheReveF the Bae*sff 
:fimef feaehes i';eFS. 

6.2.6.2 BD T N The advantage of this approach is that stations that lost There seems to be a word missing 
. contention will defer again until after the next??, and will that is important to the sentence. I 
then likely have a ... 

6.2.6.2 GE T X Rewrite backoff pro~edure in 6.2.6.2 to Section 6.2.6.2 is inconsistent with section 
reflect that in 6.5.2 6.5.2 which describes the backofftime. 

Section 6.5.2 says that a STA will defer until 
the DIPS period is completed and generate a 
random backoff period. At every retry, (I 
assume that means media access retry and 
not a retry due to no ACK) Section 6.2.6.2 
says that the a random backoff is picked 
once an frozen will deferring until zero is 
reached. 

--
1 also guestion the fairness statement. 1 
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I I I I I I beleive that this will increase collisions, not I 
produce fairness. I 

6.2.6.2, SKy t Revise drawing to show the possibility of a station Though the main point of the figure 
Fig. 6-7 that has just finished transmission being given media is well illustrated, adding this 

access again. possibility will make the figure more 
2eneral. 

6.2.6.2, SKy t Revise drawing to show the possibility of a station Though the main point of the figure 
Fig. 6-7 that has just finished transmission being given media is well illustrated, adding this 

access again. possibility will make the figure more 
2eneral. 

6.2.6.2. FMa e change instances of ''medium is sensed busy" to Choice of wording ''medium is sensed 
"medium is indicated as busy by ether the physical or busy" implies the physical carrier 

by the virtual carrier sense mechanism" sense, while leaving out the virtual 
. carrier sense. I'd prefer a wording 

I 
that makes it clear that both are . 

used. 

6.2.6.3 BPh t adopt text in document 95/201 more consistent and correct 
description 

6.2.6.3 BTh T N Rewrite paragraph 3 and 4 of this section ••• Need to define the calculation of the 
If after an RTS is transmitted, the G'F8 ftH:ls in any Timeout variables. 

HlftftBer \'1it:BtB a flFeeetefmiBeElthe CTS_Timeout fHj No need for retry counters to be MIB 
expires, then a new RTS shall be generated while variables; they are just internal 
following the basic access rules for backoff. The calculations. 

CTS Timeout value is the time reQuired to transmit the . CTS frame Qlus a SIPS interval. Since this pending Change ACK_ Window variable name 

I transmission is a retransmission attempt, the CW shall be to be consistent with the CTS_Timeout 
doubled as per the backoff rules. This process shall name. Add sentence to define the 

continue until the ~S Retfj· GasHtel' feaehesnumber method of calculating the variable. 
of attemQts exceeds an aR+SShort Retry_~ Accepted style doesn't have Data in all 

LimitlHHit. caps. 
CW is always greater than 1, but that is 

The same backoff mechanism shall be used when no not a helpful definition. 
ACK frame is received within a predetermined 

ACK \¥iHea'l'lTimeout fBj after a directed DftIAata 
frame has been transmitted. The ACK Timeout value is 
the time reQuired to transmit the ACK frame Qlus a SIPS 

interval. Since this pending transmission is a 
retransmission attempt the CW will be , eater tAM 
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eaedoubled as per the backoff rules. This process shall 
continue until the aDEHa Retry COHRtemumber of 

attempts exceeds either the ~hort Retry _~imit 
I liHHt if the Data frame is less than the aRTS Threshold or 

the aLong Re!Q: Limit if the Data frame is greater than 
or eaual to the aRTS Threshold. I 

6.2.6.3 FMi T N Incorporate changes from document 95-201 to improve Provide missing information necessary 
description of RTS/CTS retry procedure and limits. for proper implementation of the 

RTS/CTS mechanism. 
6.2.6.3 KJ t N see document 95-201 
6.2.6.3 OB T N If after an R TS is transmitted, the CTS fails iR aRY Clearer definition of desired actions. 

maflfler withifl a predeteffftifled CTS Timeout 
expiresffB, then a new RTS shall be generated while 
following the basic access rules for backoff. Since this 
pending transmission is a retransmission attempt, the CW 
shall be doubled as per the backoff rules. This process 
shall continue until the number of 
attempts aRTS Re~' COl:lflter exceedsreaehes theaa 
aShortRT&_Retry -.LMffiHimit. 

The same backoff mechanism shall be used when no 
ACK frame is received within a predetermined 
ACK TimeoutWifldow (1'3) after a directed DATA 
frame has been transmitted. The ACK Timeout value is 
the time reguired to transmit the ACK frame plus a SIFS 
interval. Since this pending transmission is a 
retransmission attempt the CW will be ~ 
teaR eRe as per the backoff rules. This process shall 
continue until the number of 
attempts~ata Re!:Fy COtmtef exceedsreaehes the 
aLong~_Retry -.LMffiHimit for DATA frames the 
length of which exceed aRTS Threshold or 
aShort Retry Limit for DATA frames the length of 
which do not exceed aRTS Threshold. 

, ~ 6.2.6.3 ZJ t N Define T1 and T3. 
- -
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6.2.6.3 TT t NO Delete last sentence of 1st paragraph: "It can however This statement is misleading and adds 
also be that CTS fails ..... no new information than the line above. 

Add after last paragraph: 

. Other nodes start their backoff timers 
In each case the backoff timer is started a DIFS time after relative to NA Vending, however we 
either the Tl or T3 timeouts. need to explicitly state when the 

transmitting node starts its backoff 
since it is not the same as a node 
receiving the RTS and or CTS. 

6.2.6.3 DW T Y Update this section according to the text supplied in This submission does properly 
doc 95/201. distinguish the that there should be a 

In addition the def"med retry limits must be given a retry limit for short frames, and a 
value. Suggested values are: for ShorCretry=8, and different one for long frames. 

Lon~retry=3. Simulations should be be done to 
determine adequate retry limits, but 
the environment and criteria should 

be agreed upon. 

6.2.6.3, HCH T N 6.2.6.3 RTS/CTS Recovery Procedure and 
Data larger than aRTS_Threshold is not 

8.4.2.2, C 
Retransmit Limits 

going to get between stations because 
anyone of the RTS didn't make it, the 

Many circumstances may cause an error to occur in a CTS didn't make it, the DATA frame . 
RTS/CTS exchange. didn't make it, or the ACK didn't make 

it. Obvioudly, only the latter two apply 
For instance, CTS may not be returned after the RTS to data shorter than aRTS_Threshold. 
transmission. This can happen due to a collision with 
another RTS or a DATA frame, or due to interference It is true there may be different causes 
during the RTS or CTS frame. It can however also be for an RTS or not to make it, than there 
that CTS fails to be returned because the remote station may be for DATA to not make it to its 

; has an active carrier sense c.ondition, indicating a busy destination. The reasons for the ACK to 
medium time period. not make it back may be more similar 

to those that casued the RTS/CTS to 
If aftef-a STA transmits an RTS is traHsmi~ed and does not work. So there is really no saying 
not receive a-the CTS from the destination STA within that the conditions that cause short 

fails ia BfI)' maHftef w:ithin a Pfede~ermiBed frame failures apply only to the 
CTS Timeout .''T'1 " .~ D'T'C' the STA shall be RTS/CTS failure, and not to the 
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geRefalee whileretransmit the RTS following the basic DATAIACK failure . I access rules for backoff. Since this peReiflg trllflsHlissioR 
, 

is a retransmission attempt, the CW shall be Basically, there can be a myriad of 

I 
modifiedEJoHeleEJ as per the backoff rules. =Htis I3foeess conditions that cause data to not get 
seall eOfltiflHe Hfllil tile aRTS Retry COHfllef fell€ees aR from STA to STA, and trying to 
aRTS ReH)' MfHE limil. account for each and give different 

retry limits for each possible cause is 
If, following a successfull RTS/CTS exchange, a STA far more trouble than it is worth. 
transmits a directed DATA frame and does not receive 
an ACK within ACK Timeout, the ST A shall retransmit The entire frame exchange, either 
the RTS as in the 12rocedure described above. RTS/CfSIDATAlACK or just 

DATAIACK, should be considered an 
If a STA transmits a directed D ATA frame shorter than attempt to send the data. Regardless of 
aRTS Threshold {Le. no grecedin2: RTS/CTS was used), which step failed, it should be 
and does not receive an ACK within ACK Timeout, the considered one try or retry, and there 
STA shall retransmit the DATA frame following the should be one Retry _Max to cover the 
basic rules for backoff. S ince this is a retransmission whole thing. 
anemj;!t the CW shall be modifed as ~r the backoff 
rules. 

Each retransmission attem12t shall be counted. whether the 
retransmission is of an RTS due to no CTS received, or 
of a DATA frame due to no ACK received. I.E. the 
transmission ateemj;!t of an RTS associated with a DATA 
frame is considered a transmission attemut of that 
DATA. When aRetry Max retransmissions have been 
made, the transmission of the DATA frame shall be 
considered to have failed, and no more retransmission 
attemuts shall be made .. 

=FAe sllffie eaekoff meehaRism shall ee Hsee '.l,'heft flO 
ACK frame is reeei ... ee withiR a I3feaetefmiRee 
ACK J,l,lifleo"l" fF3j aHef a eireetee J;}ATA frame has 
eeefl traflsminee. Siflee the pefleiRg traRsHlissioR is a 
retraflsmissiofl aueml3l the (;;IN will eegrealef teaR Ofle 
as l3ef tile aaekoff mles. =FAis pfOeess shall -eoHliHHe 
HRti:! tile aJ;}ata RetFt' COHtflef feaehes 
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I 
&Data Retr)' Max I±mit. 

8.4.2.2.1 oMac 
... 
aACK_Time GET, 
~Retry_max GET-REPLACE, 
&Dt\TA Retry ma:x GET REPLACE 
aMax_Frame_Length GET; 
... 

6.2.6.3. FMa t Does the wording of the second paragraph imply that 
stations must wait for CS = CLEAR before sending 

CTS? I though that CS was not to be checked during 
SIFS gaps. Third sentence of 2nd paragraph should be 

deleted. 

6.2.6.4 HC E In figure 6-8, T1 and T3 should be removed. These numbers are undefined, wither 
remove or explain them. 

I 

6.2.6.4 BTh E N add to 2nd paragraph ••• Incorrect reference title and ":" is 
end of the ACK frame. (See 47.2, RTS aRd CTSFormat of incorrect style. 

Individual Frame StraemreT~.) 

6.2.6.4 HCH t N 
6.2.6.4 Setting the NAV +i'IFaugh Use af R+StG+S 

There was no discussion anywhere of 
C Frames, 

the use of NA V for DCF non 
I 

I 
RTS/CTSIDATAIACK transactions 

In the absence of a PCF, reception of directed frames, such as presonse and request. Making 
other than PS-POLL, for which the receiving STA is not this section more generic solves that. 
the destination STA, RTS aREJ CTS, gate Ilftd ACK: 
ffames are !:he eveRts that shall cause the receiving STA Did not exclude multicast and 
to set its seHhe NA V to a non-zero duration. Each frame broadcast from NA V use. 
contains a duration field in the MAC Header. When a 
STA receives a frame, other than PS-POLL, with a valid Did not specify that the NA V 
FCS, it shall uQQate its NA V to be egual the duration decrementing does not begin until after 
field of the frame, when this value is greater than the frame receipt ends if the NA V was 
current value of the NA V. When a STA changes its NA V changed by this frame. 
due to receution of a frame, decrementing of the'NA V 
shall not begin until the end of receiut of that frame is I didn't understand the purpose of the 
detected. The NA V stall indicate the bust status of the last sentance, so I suggested deleting it. 
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medium to 1 microsecond accuracy. Various conditions 
may reset the NAV. 

RTS and CTS frames contain a Duration field based on 
the medium occupancy time of the MPDU from the end 
of the RTS or CTS frame until the end of the ACK frame. 
(See 4: RTS and CTS Frame Structure.) AllSTA 
reeeiviftg these frame types ' .... ith a ',alid FCS field eet 
with the eKeeptiOft of the st;atioft that is addressed shall 
iRteTflret the dHratioft field ift these frames, aRd maifttaiR 
the Net AlloeatioR Veetor (NAV). StatiOftS reeeiviRg a 
valid fraffle slweld epdate their ~tAV with the 
iftfefftlatioR reeeived ill the DeratioR field, eet oRly whea 
the Rew NAV yajee is greater theA the el:llTeRt ~lA.v 
valHe: 

MaillteRanee of the NAV shall eOllsist of an ifttemal state 
aeeerate to 1 mieroseeoRd of the I:JHs)',lfree eOftditioft of 
the mediem. Figure 6-8 indicates the NA V for stations 
that can hear the RTS frame, and for while other stations 
which fflflY only receive the CTS frame, reseitiftg ift the 
lower NAV ear as showft. Althoegh the NAV effeetiyely 
' .... ill "eoeRt dowR" from a flOR zero valee, ofll), the faet of 
, .... hether the NAV is ROil zero or ROt is Ileeessal)' for 
eorreet protoeol operatiofl. 

In the absence of a PCF, reception of RTS and CTS, Data 
and ACK frames are the events that shall set the NA V to 
a non-zero duration. Various conditions may reset the 
NAV. 

Modify text to indicate that the duration value should be 
~sed up by the PRY since it was included in the PLCP 

"':'ectic- ", comments from Ballot on Draft Standarr' "'2 
\ ... __ '. , I 
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Does that remove any meaning? 

The sentence shown needs 
clarification as the English wording 
is ambiguous; is the condition 
desired: 
1) RTS and CTS and DATA and 
ACK? 
2) (RTS and CTS) or (DATA and 
ACK) 
3) RTS or CTS or DATA or ACK? 
4) somethi~ else? 
Duration information should be part of 

the PLCP header, not the MAC 

DispositionlRebut~ 

(Vic Hayes, Chair, An ',VCN' 
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header. contents of the frame. Since units - communicating at lower speeds cannot 
receive the MAC contents of a frame 

transmitted at higher speed, but all 
stations can receive the PLCP header 

for all frames (in all PHYs), it is logical 
to move Duration to where everyone in 
the BSS can receive it (I don't care if it 

violates layer purity). 

6.2.6.4 TT t NO Correct figure 6-12 to show that T1 is from the end of the Drawing shows timeout is a SIFS time 
RTS to the end of the CTS. after when end of CTS was expected. 

Delete second sentence: "Various conditions may reset Other than counting down to zero, r m 
theNAV". not aware of any other condition that 

will reset the NA V. (If I'm wrong and 
there are some then they should be 

Add a NAV (Data) line to figure 6-12 showing that NAV explicitly summarized here or in a new 
is active from the end of the data frame to the end of the section immediately following this 
ACK. one.) 

Change beginning of 2nd paragraph to read: As written it is implied that there is no 
NA V set in a data frame. 

RTS, CTS and Data frames .... 

/ 

6.2.6.4 MRo T X Add the following: missing 

"For PHY's that use bit insertion for bias 
su~~ressionl the NA V must be increased to account 

for the lon~er duration of transmitted frames". 
16.2.6.5 IGE Ie I Short Interframe Space (SIFS) not (IFS) I by definition in the abbreviations 1 1 

6.2.6.5 MB e The Short Interframe Space (IFS) (SIFS) is used to 
provide an efficient MSDU delivery mechanism. Once 
a station has contended for the channel, it will 
maintain control of the channel until it has sent aU the 
fragments of the MSDU, and received their 
corresponding ACKs, or until it failed to receive an 
ACK for a specific fragment or if the station will 
reach a dwell time boundary. After aU fragments have 
been transmitted, the station will relinquish control of 

- -
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the channel. 

goee ~e stetieB has eeftteRaea IeI' the eh8BoeJ, it will 
eeotiBUe te seRa fflIgmeftts uBtii eithel' all fflIgmeRts 
ef 0 MSI)Y hfie beeR seRt, OB AelmewleagmeRt is oet 
l'eeei¥ea, eF the stetieR eOB Bet sella OIlY odditieRoi 
1."- .:I, .J. .11 • .:I . 

6.2.6.5 ws e Para~ph 7 - " retransmitaccording" typo 
6.2.6.5 MB t paragraph 11, second rule. 

When a MSDU has been successfully delivered, and 
want to transmit a subsequent MSDU, then it sOOuItJ 
must go through a backoff. 

6.2.6.5 BTh E N correct 1st paragraph, delete 2nd paragraph ..• For some strange reason missing "S" all 
The Short Interframe Space (SIPS) over the place. Style for ACK is all 

... received their corresponding AekCKs, or until it failed upper case. Second paragraph is 
to receive an AekCK for a specific fragment. or the redundant to 1st paragraph except for 

station can not send an): additional fragments due to a what is added to first paragraph. 
dwell time ~oundary typo 

change 3rd paragraph .•• 
using the ~IPS. 

change Figure 6-9 title .•• 
using ~IPS 

change 8th paragraph .•• 
attempt to retransmit.according to 

change 10th paragraph .•. 
, and, if the PHY is a PH t):pe, there is enough time left ... 

change 12th paragraph ••• 
releasing the channekcomma> as long as there is enough 

time left in the dwell time for a PH PHY. 
6.2.6.5 HCH T N 6.2.6.5. Control of the MediumCh8BBei via Short This section confuses medium control 

C Interfame Sl!ace (SIFS) [1] and fragmentation. Many of the 
concepts and rules discussed apply to 

The Short Interframe Space (IPS) is used to provide an situations much more generic than 
efficient MSDU delivery mechanism. particulary when an fragmentation. Here is a re-write, which 
MSDU must be fragmented into multiple MPDUs .. Once solves that problem and suggest many 
a station has contended for the mediumcftaflael, it will other things, which I have numbered in 
maintain§. control sf the cft9:Hftel until it has completed the square brackets to tie with comments in 
frame exchanQe it started. Valid frame exchanQes are this column where there are changes 
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described in subclause 4.4. B~ using a SIFS between other than just organization and flow of 
transmission of frames within a frame exchange, the text. 
STAs concerned have medium access Qriori~ throughout 
the entire exchange.it has ses~ all H:1:e HagfHeR~ sf. a [1] the MAC controls media access, not 
MSBtJ, aae feeeiYee H:ieif ESHesflseetag Aele;, Sf I:I:fltfli~ channel access. This subclause deals 
fai lee ts reeei',e IHl ,~~elf fef a Sfleeffie ffagmeiu. ,6Jw aU with medium control using the SIFS. 
fmgmefl~ ha .. 'e Bees ffaftsfHitteti, tee s£atiss ""'HI 
relinqlli:sfl eentrel sf tfte eHaftSe!. [2] [2] the description needs to be for all 

frame exchanges, not just fragmented 
Once the source STA has transmitted a frame which MSDUs. 
reguires an ACK from the destination, it shall release the 
medium and wait receiQt of the ACK frame from the [3] all of this is redundant. 
destination STA. When the destination STA has 
transmitted an ACK frame neither source or destination [4] pulls together all the information 
STA shall have an~ Qriority access to the medium unless about fragmentation. 
the exchange just comQleted was an MPDU/ACK where 
the MPDU was a fragment of an MSDU. In that case, the [5] refer to the relevant related 
medium shall be reserved for a SIPS to allow the source suoclause rather than repeat 
STA to transmit an MPDU which contains another information. 
fragment of the same MSDD. [2] 

[6] This used to say 'if no ACK, 
In the case of fragment MSDUsGnce the station has retransmit according to the backoff 
contended for the mediumehaflflel, it shallwtH continue algorithm'. The following points: 
MPDU/ACK exchangests SeRe fmgmeflts until either all 
fragments of thea MSDU have been sent, an - if source STA has waiting SIPS and 
acknowledgment is not received, or itthe StatlOR can not not got ACK, and start backoff then: (I) 
send any additional fragments due to a dwell time if backoff includes DIPS, then this STA 
boundary. After all fragments have been transmitted, the is out of sync because other ST As 
station will relinguish control of the channel. [4] started DIPS at the end if its frame, 

while it starts DIPS after SIPS; (2) if 
Figure 6-9 illustrates the transmission of a multiple backoff doesn't include DIPS, then this 
fragment MSDU using the IPS. ST A is out of sync because it waited 

SIPS while everyone else had to wait 
figure DIFS. 

Figure 6-9: Transmission of a Multiple Fragment - But all of that above is really 
MSDU using IFS irrelevant, because everyone who heard 

the source STA's transmission has set -
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The sOl:H'ce SffitjOR g:aRSffii~ a fragmeBt tJleR releases the 
chantlel aBe ) .... ai~ for aR aeimowjeEigmeRt. W:8~B tJle 
50tirce slat3oa-reieases the cAaffilel fello.,. .. iflg its fragmeRt, 
it will immeEliateLy ffioaitor tfie cHannel for aa 
aelmowleEl2fIlent frame from the eestiBatiofl station. [3] 

me h • r~R tre eestillation statiOfl has fi'h . 
acimowledgment, the SIFS ~H ... :ms 

ee seR9lBg me 
aclcno" 'lee~ ' 0 0" IHg t:he . woffieRt lS thefl Feser\'ed t: tB . COB~tie (if neeessary) with aBOt:h:rfr:

e 
SOl:H'ce staaOB to 

senEitBg Rle aekao" 'jee d gmeftt. The statioft 
tr' w gHleRt oes not hQ'Ie .. 

aBSfl'Ht Of! ilie chaBnel . (f i pers1I551OD to 
ackftowleElzmeat. [3] l:J'Bffie J:ately followiAg tile 

The process of sending multiple fragments after 
contending for the mediumcRaBftel is defined as a 
fragment burst. Subclause 6.4 and 6.5 provide details of 
the fragmentation and reassembly mechanism. [5] 

If the sOl:H'ce statio . .n recewes an aekaowleegme t b 
tAere IS AOt eRougH time to 9'aflSffiit tfl A lit 
receiYe an aekBo" 'leeOffie t e ~ Jlext fragmeat aad b . W 0 B ue to ae tffit'leaEi' e'" H 

Ol:11tdary It "'ill COftte d ~ hlng we , Yi n or t:I e chalme!: the . . 
of t:he aeKt dwell time. [3) IF M eegmnlng 

When aIf..#Ie source station has transmitted a frame which 
requires an ACK frame from the destination STAt and it 
has E!ees not received the ACK. it shaH retransmit the 
unacknowledged frame. The retransmission shall OCUIT 

immediately at the point where the source decides the 
ACK has not been received - this is a SIFS following the 
orignal frame transmission. When the unacknowledged 
frame was an MPDU which was preceded by and 
RTSICTS exchange. the RTS/CTS exchange shall not be 
repeated. aft aeknowleElgeHleB[ frame it will atteffit'lt to 
reffaDSmtt accorEiiflg to !:he backoff algorithffi. \ll:8ea H:!e 

• " +.. 
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their NA V for the end of theACK, so 
unless the source STA waits the ACK 
time after the SIFS, before starting 
DIFSlbackoff then it has the advantage. 

- the source STA will contend and 
retry, aRetry _Max times. Why not let it 
do that right now, using only a SIFS -
this will waste a lot less bandwidth 
(later it has to do DIFS and backoff, 
now it only has to do SIFS). . 
Particularly if it has done RTS/CTS to 
start with, because we know the 
destination is there. 

- retransmitting immediately after SIFS 
gives the source priority access. But as 
it is retransmitting, if it had to use the 
backoff mechanism, the backoff 
algorithm is designed to try to give it 
priority by doubli!lg the CWo So, if you 
are going to give it priority, 
retransmitting immediately is simpler 
and less wastefull of bandwidth. 

- - ----- /227-6 
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.",.ill cORleRd for aecess iR the cORleRtioR WiRdow. [6] 

After a statioa COREeREiS fof ~e sarumel to retraflsffl~:t a 
fragRIeat of a MSDU . .. .. 
that was Bot ael • It .. HI start "'itR ~ I Eft 0" '1 EI " • e est rr 
recei','e the ira n e:ged. The destinati .agrneRt .. _ ... d ' •• _8ft 'II 

em OBe al a' . f er SIRce the VII !he d . . ...... ,.a etder k . . sa .... ,e.ds 
. estmaaoR s£aa . IS possible 1'10'" .. 

Thos Mil eo, ... if .. a·toy ~eiv. duplicate ;""" .... e esnRanOR stali agmeats. OR seRds aH 
aeleao'NledgmeBt aBd the SOBree does flOt receive it. The 
SOlffee will reseed the same iragmeBt after e*ecl:I:aflg the 
baekeff.aleOAt:ftffl aBd sOftteBdiflE' for !:Ae CRaflHel. [3] 

A StatiOR will transmit after the SIFS only l::Iftder the 
fonO~~~ft2 cOftditiORS dlffiRE' a frazmeftt bl::lFSt: [3] 

The statiOft hesjast received a iragmeBt t!:tat 
rest:Hres acIEftowled~R!:!. [3] 

The sOlffce statioR Bas receiyed 8:B 

aeIE:llo·.'t'ledgmeat to a J'fe',.ioes rragmeRE; i:tes 
more fragHlerlt(s) for tAe same MSDU to 
traHSftlir, aBd there is eRot:lgi:t time left mlhe 
dwell time to sea6 the flext fragmeftt & recei'Ye 
aB aclE:fiowled!ffileAt: [3] 

The feHowiHg niles also al'l13I),. [3] 

WheR a StatiOR i:tas traflsmitted a fRH:ae oti:ter 
!:AElfl a iragmeRt:, it shall flOt trElflSmit Oft lhe 
caaBBel feHo't'ffllg the aclmowledgmeBt for r,hat 
fraffle. vlit:Bol:l{ gome; tHrOl:l.!!;i:t a backoff. [3] 

Whea a MSDU Ras beeR sl:IceesftJUy delivered, 
aad WaHt to traHSmit a sl:I:bseqaeRt MSDU, theR 
it shol::lld go tflrol:l.!!;B a baekoff. [3] 

A . ..l4'.. 
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of the receivinl! station to discard duolicate fra~ments. 

I 6.2.6.5 BD T N ... MSDU, then it shallshettld go through a Correction . 
backoff. 

6.2.6.5 KJ t N When a MSDU has been succesfully delivered, Just as in the previous rule above and as 

.1 
and the station has waHt te tnlHSmft a subsequent specified by 6.2.6.2 
MSDU to transmit, then it sltetHti-shall go 
.through a backoff. 

6.2.6.5 RJa T N Delete last paragraph. Replace with: The current approach to fragment non-
ACKed packets will allow slightly more 

MSDUs which do not reguire acknowledgment (i.e., efficient use of the bandwidth since a 
broadcast/multicast MSDUs transmitted b): an AP) shall long broadcast/multicast packet can be 
not be fragmented. sent in two parts (before hop boundary 

and after hop boundary). I think it is 
more important that these messages be 
sent in a way to which maximizes their 
probability of correct reception. Since 
they are not ACKed, the message 
delivery probability will be higher if 
they are sent unfragmented. At . threshold, this difference could be fairly 
significant since a receiver might be 
required to successfully detect and 

i demodulate 3 or 4 separate bursts for a 
long message. 

6.2.6.5 ZJ t N Clarify whether it is mandatory that all fragments of an Needs to be specified. My feeling is 
MSDU be sent in a burst. that it should be up to the I 

implementation to figure out how many 
fragments it wants to send in a burst. 

6.2.6.6 HC E . remove last paragraph This section is abouit RTS/CTS use . 
This paragraph simply repeats things 

" +he seeree statiaH HHlst ••• .. ait HHtil the AGK: timeaHt that are defined elsewhere. 
befeFe aHeme~~ Ea eaftteHe feF d=le ehaABel afteF ftat 
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feeel>"lftg the 9€)ffis>Nleagffieft~. 
-

6.2.6.6 BTh E add box around RTS in Src line of Figure 6-10 All other frames hava a box. . 
6.2.6.6 ws e ''warrents'' spellin2 
6.2.6.6 DW E Figure 6-10 should be updated to correctly show the 

NA V as is caused by the Duration field in the data 
frame (from the end of the last fragment till the end of 

the Ack following the next fragment. 
6.2.6.6 HC T N The following is a description of using RTS/CTS for the The way it is: STA hears data fragment, 

first fragment of a fragmented MSDD. RTS/CTS will sets NA V for duration of ACK, plus the 
also be used for retransmitted fragments if their size DATAIACK of next fragment. A lot of 
warrents it. The RTS/CTS frames define the duration of time wasted if the ~CK lost. 
the first frame and acknowledgment. The duration field in 
the data frames define the duration to the end of the If DATA fragment duration had 
acknowledgement. aftd The duration field in duration only up to the end of its ACK, 
theacknowledgment frames specifies the total duration of STAs hearing it begin DIFlbackoff 
the next fragment and acknowledgment. This is illustrated when the NA V clears at the intended 
in Figure 6-10. end of the ACK. If the ACK fails they 

get to access the medium sooner. If 

I [fix pciture] theACK suceeds the next DATA 
fragment goes after only a SIFS, while 

Figure 6-10: RTS/CTS with Fragmented MSDU they are still waiting a DIFS, so they 
will not interfere. 

Each frame contains information that defines the duration 
of the next transmission. The RTS. CTS and Fragment 1 I 
will update the NA V to indicate busy until the end of 

I· 
ACK 1. +he (;;+s ..... i11 alss Hf3aate the NAl,l ~e lftaieate 
btlsy tlftblthe efta sf f£K 1. Beth Ff!lgmeft~ 1 aBS ACK 
1 will update the NA V to indicate busy until the end of 
ACK 2. +his is aSHe by HSlftg the aHfatieH fiels lft the 
D:A+:A afta A(;;K Hames. This will continue until the last 
FfagfReft~ aHa ACK which will have the duration set to 
zero. Each Fragment and ACK acts as a virtual RTS and 
CTS, therefore no RTS/CTS frame needs to be generated 
even though subsequent fragments are larger the 
aRTS_Threshold. 

~'3cti (" "1 comments from Ballot on Draft Standar( ~ pe 42 (Vic Hayes, Chair, AT& -"/CNl . 
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Corrected Text/Comment 

eet is eot reeei'~ed by 
aB aeIrnowledgm d bl:lsy for eext '" ....... wh~ .. "I'V will .. - ' . Thio ;, 

taHoe e . J' Slatatl OR. ... sa .... - .fl. .. ;, ......... ,.... , .. . et , .. , 
ohatlge. I ·"ledSBes 

_.-:. fi II If............ uI . h ...... 
. Pi 0'I:J:re ' . Hiat eaB 0 ~ she ... OR . . . .. _DR, -OIlS . W" BB<I .. r.ee 
d SUfl£lL d Hielf d1 hy"'~ ..... wilI .. '~ ... h ,_ ......... destlBaUoe s 1 A II staHoss tI a 

lhe ehftftse . J .. to aceess 
will be free to aeeess the chassel after the NAY frem 
FrQffte 1 has e*pired. 

delete figure 

Figure 6 11: RTS! CTS with Transmitter Prisrity 
with Missed AGkns, .. "ledgment 

lOne of two things is required here. Either 
(1) hitting a dwell boundary needs to clear everyone's 
NAV,or 
(2) when DATA fragment and Ack are sent, STAs must 
calculate whether the next fragmentlACK are going to fit 
into the dwell, and not set their durations to include them 
if they aren't going to fit. 

See section 6.2.6.6 attachament below 

I Each frame contains infonnation that defines the duration 
of the next transmission. The RTS will update the NAV 
to indicate busy until the end of ACK 1. The CTS will 
also update the NA V to indicate busy until the end of 
ACK 1. Both Fragment 1 and ACK 1 will update the 
NA V to indicate busy until the end of ACK 2. This is 

Section 6 comments from Ballot on Draft Standard D2 page 43 
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Rationale D~~~tiO~<~Uttru I 

Following a dwell boundary STA's 
NA V s could come clear at some very 
screwy places. The source and 
destination STA of a fragmentlACK 
exchange just before the boundary are 
the only STAs with clear NAVs, and 
get a lot of priority access. 

In the previuos letter ballot, my 
recommendation of redefining the 
duration field was adopted, see doc 
95/69. However, the change was never 
made to the D2 text. I am including my 
proposed text and updated figures as an 
attachment. 

This reflects correctly the text in 
section 4.2.2.1 

(Vic Hayes, Chair, AT&T WCND) 
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done by using the duration field in the DATA and ACK 
frames. This will continue until the last Fragment which 
ha..<; a duration of one ACK time !llus one SIFS time and 
its ACK which will have the duration set to zero. Each 
Fragment and ACK acts as a virtual RTS and CTS, 
therefore no RTSICTS frame needs to be generated even 
though subsequent fragments are larger the 
aRTS_Threshold. 

6.2.6.6 RJa T N Figure 6-10 is incorrect. NA V (Fragment 1) should begin I believe that this was accepted at an 
at the end of fragment 1 and continue until end of ack 2. eariler meeting. 
NA V (Fragment 2) should begin at end of fragment 2 and 
continue till end of ack 3. NA V (Fragment 3) should 
begin at the end of fragment 3 and continue until the end 
ofack 3. 

6.2.7 HC E first 2 paragraphs: Remove redundant and extraneous 
verbage. 

I<igere (j II she ..... s the 9ifeetee MP9Y tfaftsref 
pfeeeeefe 'i'liHi Hie ese ef R±SIb:J:S. Ie eeftaie 
eifeemstaftees Hie 9A:J:A fFames will ee Pfeeeeee wiHi ae 
R:J:S aRe C:J:S ITftHl:e e*ehaege that ieeleee el:lfabeR 
iefefHtatieft. 

STA shall use an RTSICTS exchange for directed frames 
only when the length of the MPDU is greater than the 
length threshold indicated by the RTS_Threshold 
attribute. ~e R±S ~feshele attReete shall ee se~ te a 
Mpgy leRgtH thfesoele ie eaeh S:J:A. 

6.2.7 MB e Fil!Ure 6-H 12 shows the ..••.•.. 
6.2.7 RMr E Values ofRTS_Threshold ~ MDPU_Maximum shall 

indicate that all MPDU shall be delivered without I 
RTS/CTS. 

6.2.7 RJa T Third paragraph. Doesn't make sense as is. 

~ctiG "\ comments from Ballot on Draft Standarc? p, 44 (Vic Hayes, Chair, ATB , VCNt 



SNltew~er 1995 doc.: IEEE P802.11-95r~7-6 
Seq. ~",ction\ your Cmnt Part Corr·to .. Led Text/Comment k .. tionale Dispositionlk<butt;d ] 

# number ini- type of 
tials E,e, NO 

T, t vote 

RTS_Threshold = 0 should mean all 
... The value 0 shall be used to indicate that no MPDU use RTS/CTS. RTSfThreshold> 
shall be delivered without the use of RTS/CTS. Values of MPDU_Maximum should mean no 
RTS_Threshold ~ MPDI)pU_Maximum shall indicate MPDUs use RTS/CTS 
that noaH MPDU~ shaH will utilizebe deliyered with 
RTS/CTS. 

6.2.7 HC T N Last paragraph of subclause 6.2.7: If the medium is free after the SIPS it 
make no difference either way. 

The asynchronous payload frame (e.g. DATA) shall be 
transmitted after the end of the CTS frame and an SIPS If the medium is busy and the STA is 
gap periodif the mediuni is free. If the medium is busy the able to sense that, then sending the Data 
transmissin of the MPDU failed and must be retried.-:-Ne guarentees both transactions will fail. If 
regard shaY be give te t;ke bl:lsy ef free starns ef the you don't transmit at least the other guy 
mediHm. will get his done. 

If you think that you will get false busy 
so much that this will be a problem, I 
suggest you have bigger problems than 
this! 

I 6.2.7 BA T N Third paragraph. Doesn't make sense as is. 
RTS_Threshold = 0 should mean all 

... The value 0 shall be used to indicate that no MPDU use RTS/CTS. RTSfThreshold> 
shall be delivered without the use ofRTS/CTS. Values of MPDU_Maximum should mean no 

I 
RTS_Threshold ~ MPDU_Maximum shall indicate that MPDUs use RTS/CTS 
noaH MPDUs ... 

6.2.7 BTh T N change 4th paragraph ••• This is a collision AVOIDANCE 
Ne regard shall be gi ... e reDuring the SIPS l1eriod the protocol. The MAC should try to avoid 

busy or free status 6f the medium shall be sensed. If the collisions by using the CCA 
RTS/CTSexchange has worked, the medium should be information before any transmission of 
free. However, in a wireless environment there will be a data frame. 

times when' another STA has not heard the RTS/CTS and 
will use the channel. To avoid collisions the originating 

I STA should be!!in the basic access method again. 

I 6.2.7 ZJ t N Rephrase second sentence of second paragraph to indicate Sentence does not make sense 
who is setting the RTS threshold and via what mechanism 

6.2.7.1 DM e Change numbering to remove single subsections. There should always If there is only one subsection then the subsection 
be more than I subsection. should become a section of the next higher level. 

--
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The purpose of a subsection is to break a section 
down into more parts. If there is only one part 
then it doesn't warrant a subsection. 

6.2.7.1 TT t NO Add a NA V line to figure 6-12 showing that NAVis As written it implied that there was no 
active from the end of the data frame to the end of the NA V set in a data frame. It was also 
ACK. not clear when a transmitting ST A shall 

start its backoff for a subsequent 
Add markings to figure 6-12 showing timeout T3 as in transmission .. 
figure 6-8. 

Add sentence: 

The source STA shall start its backoff a DIPS time after 
either the end of the ACK or the end of the T3 timeout, as 
indicated in figure 6-12. 

6.2.8 BA T Append to second paragraph: The current approach will result in a 
"The BroadcastlMulticast message will be distributed STA which generates a 
onto the wireless medium. The station originating the broadcast/multicast message receiving 
message will receive the message as a that message when the AP transmits it. 
BroadcastlMulticast message. Therefore all stations must If this is not filtered out by the MAC, 
filter out BroadcastlMulticast messages which contain how will the higher level protocols deal 
their address as the source address." with it? From my understanding, they 

wpn't like it. 
6.2.8 RJa T The current approach will result in a STA which 

generates a broadcast/multicast message receiving that 
message when the AP transmits it. If this is not filtered 
out by the MAC, how will the higher level protocols deal 
with it? From my understanding, they won't like it. 

6.2.8 HC t N first paragraph: No need to redefine the To_DS bit, and 
have the reader have to go and figure 

In the absense of a PCF, when Broadcast or Multicast out how to determine STA-AP or STA-
MPDUs are transferred from an STA with the To DS bit ST A when we could just tell him. 
clear fFsm aft AF ts It S±A, Sf fFsm SHe S~Z ts sthef 
~, only the basic access mechanism shall be used. 
Regardless of the length of the frame, no RTS/CTS 
exchange shall be used. In addition, no ACK shall be 
transmitted by any of the receipients of the frame. 

----- - -
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6.2.S ZJ t N Add to third paragraph: "and may be bridged through a The standard currently does not 
portal function to other stations operating on non-802.II describe a way of talking through an 

LANs" AP to a non-S02.I1 station, even 
though that is clearly the point of an 

AP. 
6.2.8. FMa t Broadcast/multicast are almost guaranteed to be NOT Isn't this a serious problem? 

delivered, since the time following a beacon is likely to 
be flooded with asynch upbound traffic (in the 
absence of a CF period). A possible solution to make 
broadcast go from almost guaranteed failed delivery 
(assuming a few STA With traffic to send) to ''pretty 
good" delivery is to require the use of the PIFS to 
send broadcast/multicast (i.e. force an ''unannounced'' 
CF period after every beacon that has 
broadcast/multi;cast to be sent) - this would make 
PIFS capability a requirement of APs. 
An alternative is that a portion of the PCF could be 
required - i.e. AP would set a PCF period, and would 
only use it for multicast traffic. H there was no 
multicast, then it would send CF -end. 
Broadcast/multicast are now only lost by adjacent 
interfering BSS's, other ISM devices and noise 
sources. 
Another option is to turn otT all other TIM bits when 
SID::O is set. This prevents most PS-POLL traffic 
from interfering with the multicasts, but does not 
prevent asynchronous up-traffic from interfering. 
Another option is for the AP to choose at random, the 
address of an associated STA and send the RTS for a 
multicast frame to that STA. The DATA frame would 
then contain the multicast address and would be 
received by.all appropriate STA - no ACK would be 
sent, but at least the NA V s of ST A would prevent the 

I 
majority of collisions. Alternatively, an ACK could be 
generated by the lucky STA that was randomly 

I 

selected - although this doesn't really prove that all 
STA 20t the frame. 

6.2.9 BA E Change "To AP" to "To DS" Consistency 
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6.2.9 BSi e Chan2e ToAP to ToDS ToAP bit now named ToDS 
6.2.9 RJa E Change "To AP" to "To DS" Consistency 
6.2.9 HC t N 6.2.9 ACK Procedure [1] No To_AP bit 

An ACK frame shall be generated as shown in the frame [2] It's not as simple as just ACK 
exchanges listed in subclause 4.4. management or data frames (at least 

because of PS-POLL which gets ack 
Upon successful reception of a data or Hl:aDageHl:eat frame sometimes arid data other times) 
of a !XQe which reguires acknowledgement with the 
To DS+eAP bit set, an AP shall always generate an [3] Not just neighboring BSA. More 
ACK frame. An ACK frame shall be transmitted by the likely a STA which is hidden from the 
destination ST A which is not an AP whenever it source but not the destination in 
successfully receives a unicast data frame or Hl:ftftageHl:eat transfer of data which is shorter than 
frame of a !XQe which reguries acknowledgement, but not aR TS_ Threshold. 
if it receives a broadcast or multicast data frame of such 
~. The transmission of the ACK frame shall [4] Move the last paragraph up - as it is 
commence after an SIFS period without regard to the it appears that the policy of waiting a 
busy/free state of the medium . . ACK_Timeout is what the last 

paragraph refer to. 
llie SetHee S:f/z shall wait aft AelE: hHl:eotH Ilfftotlat of 
hHl:e withotlt reeeiyiag aD Aek ffllffte eefore eoaeltldiag 
that the MPDU failed. 

This policy induces some probability that a pending 
I frame ia Ii aeigheeriag BSA (tlSiBg the sllHI:e ehlHiBel) 

could be corrupted by the generated ACK. However if 
no ACK is returned because a busy medium was detected, 
then it is guaranteed that the frame would be interpreted 
as in error due to the ACK timeout, resulting in a 
retransmission. 

, 

The Source STA shall wait an Ack timeout amount of I 

time without receiving an Ack frame before concluding I 

that the MPDU failed. 

6.2.9 HC T N The transmission of the ACK frame shall commence after If the medium is free after the SIFS it 

I an SIFS period if the medium is free. If the medium is make no difference either way. 
I 

-
bus~ the transmissin of the MPDU failed and must be 

~ctic: ., comments from Ballot on Draft Standan' 2 p, 48 (Vic Hayes, Chair, AT8 ',NCN. . . 



~ .,tef" ier 1995 doc.: IEEE P802.11-95 , ".,7-£ 

rr~~ Corrected Text/Comment --your Cmnt Part Rationale Disposition/RebuttaJ 
# number ini- type of 

tials E,e, NO 
T, t vote 

retried.withoet regaffi to the besy/~e state of the . If the medium is busy and the ST A is 
mediWB. able to sense that, then sending the 

ACK guarentees both transactions will 
fail. If you don't transmit at least the 
other guy will get his done. 

If you think that you will get false busy 
I 

so much that this will be a problem, I 
suggest you have bigger problems than 
this! 

6.2.9 BD T N Upon successful reception of a data or management frame minor corrections. 
I I with the To DSAP bit set, an AP shall always ... 

I 
This policy induces some probability that a pending frame 
in a neighboring BSSA (using the same channel) 

6.2.9 BTh t N change 1st paragraph ••. . No such thing as ToAP bit. 
with the ToM DS bit set... The sentence as written was not correct. 

An ACK frame shall be transmitted by the destination The AP exception applies only for 
STA wmea is 80t 6ft AP whenever it successfully receives broadcast and multicast as re-written. 

, 
a unicast data frame or management frame, but. except if 

the ST A is an AP, not if it receives a broadcast or 
multicast data frilme. 

6.2.9 ZJ t N Define Ack Timeout somewhere. Should be in the MIB. 

6.2.9 ZJ t N Rephrase first paragraph to agree with current mechanism There is no such thing as a ToAP bit. 
for determining whether the AP should ACK frames. 

6.2.x HC T N Insert new section: Especially with broadcast it must be 
pointed out that this is true, otherwise 

6.2.x O~ration with the To DS Bit STAs can receive the same broadcast 
twice. Also, STA's must be sure to use . When a STA which is not an AP receives any frame with the virtual carrier sense information 

the To DS bit set, it shall consider that it is not the from these frames. 
. destination for that frame, even if the destination address 

is the address of the receivinl! STA or is 
broadcast/multicast. 

The STA shall use the duration information in the frame 
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u~ uQdates its NA V. I 
I 

6.3 BTh e Change twice .•• Sometimes MAC generated stuff I 

(CF-p~on) doesn't translate to PC too well. Also I 

change •.• some typos. 
<odd capital 0 charaeteD" piggyback" <odd capital 0 

charaeteD 
Eodd capital 0 characteD '::'AP'::' Eodd capital 0 charaeteD 

I 

add spaces ... 
in 6.3.3.3._As shown 

by this scheme.Jn active 
correct. .• 

a PC<hyphen> <ByflheB) EByflhel9capable AP 
a non<hypbe .L zero value. 

6.3 ws e Paragraph one - piggyback - wierd letters around it I 

6.3 ws e Paragra~h two - AP - wired letters around it. I 

6.3 DW e Last sentence first paragraph, replace " .••• those Current text is confusing. 
stations." by" .... non-CF-Aware stations. 

6.3 ZJ E N Fix Macintosh character-set weirdness. All the quotation marks come out as 0 
with circumflexes in my printout ! 

6.3 HC T N change last half of second paragraph either way: The definition of an AP, according to 
subclause 1.1 is "any entity that has 

I An active Point Coordinator shallmHst be located at an station functionality and provides 
AP, which restricts PCF operation to infrastructure access to the distribution s~rvices". 
networks. Ho ..... e'ref, theFe is BO FeEj:Wf:emeBt that a 
distHeettoB system be attached to this AP, .... hicR ~eFmits I beleive the first is required because 
a stattoB capable of AP aRe PC funct::iottality to ee beffering broadcast and mulitcast for 
desigftateEi as me GAPQ itt aft isel&teEi BSS. PCF is tranmission after a DTIM, is described 
activated at a PC---capable AP by setting the as required when there are power save 
aCFP _Max_Duration managed object to a non--zero STAs associated with the PC - so the 
value. PC must be an AP. 

OR 

An active Point Coordinator need not be fRHSt be located I 
at an AP, which restricts PCF operation to infrastructure 

I networks. T1 
.L . 
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eistribalief! sys~effi be &aa6Ree ~e Hits AP, wRicR ~efffii:s 
a statief! c~aele ef AP Me PC fu.BctieRaliry EO Be 
eestgf!~ee as ~e g,6[pQ if! 8fI iselatee BSS. PCF is 
activated at a PC-capable STAAP by setting the 
aCFP _Max_Duration managed object to a non-zero 
value. 

6.3 HC t N third sentance, fIrst paragraph: Control frames too, especially since the 
CF-End is a control frame 

The operating characteristics of the PCF are such that all 
stations are able to operate properly in the presence of a 
BSS in which a Point Coordinator is operating, and, if 
associated with a point-coordinated BSS, are able to 
receive alJciata Oflel ffia:R.ageHteat frames sent under PCF 
control.~ 

6.3 HC T N Don't have any suggested text, because I don't know the Is RTS_Threshold ignored during the 
answers to the questions to the right. CFP? 

6.3 HC T N General, No text, only a question. How is retransmission of CF-Polls 
handled? This needs to be specified. 

6.3 SKy t N An active Point Coordinator must be located at an AP, The "isolated" BSS here can cause 
which restricts PCF operation to infrastructure networks. confusion with an Independent BSS. 
However, there is no requirement that a distribution An AP which is not physically 
system be attached to this AP, which permits a station attached to a Distribution System 

I 
capable of AP and PC functionality to be designated as still possesses and thus can provide 
the OAPO in an isolated~not indeJlendent) BSS. the DS Service function. 

I 6.3 BD T N An active Point Coordinator shallffit:tS!: be located at an Technical clarification. 
AP, which restricts PCF operation to infrastructure 
networks. However, there is no requirement that a 
distribution system be attached to this AP, which permits 

. a station capable of AP and PCE functionality to be 
designated as the :':GAP:G for the itl aa iselated .BSS~ 
technicallv creating an ESS (with a degenerate DS). PCF 
is activated at a PCE-capable AP by setting the 
aCFP Max Duration managed object to a non--zero 
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value. i 

6.3 FMi t N Incorporate changes from Clause 8 of document 95-222, Consistency, especially with the MAC I 

which updates some PCF functions for consistency with State Machines, power save mode, and 
other changes to the MAC, clarifying some ambiguous the removal of the scattered vestiges of 

I issues regarding the interaction of PCF and DCF, connection services and time-bounded 
backoffs, retries, and power save mode. services (without removing the 

mechanisms to support connections and 
N01E: This update starts from the "correct" 6.3, as TBS in the future). I 

updated by 95-174. Accordingly, if this recommendation I 

is adopted, there is no need to separately apply the 
updates from 95-174 and the updates from Clause 8 of 
95-222. , 

6.3 SKy t N An active Point Coordinator must be located at an AP, The ''isolated'' BSS here can cause 
which restricts PCF operation to infrastructure networks. confusion with an Independent BSS. 
However, there is no requirement that a distribution An AP which is not physically 
system be attached to this AP, which permits a station attached to a Distribution System 
capable of AP and PC functionality to be designated as 
the OAPO in an isolated (not indeoendent) BSS. 

still possesses and thus can provide 
the DS Service function. I 

6.3 Smr T N Removeal of section 6.3 The definitions of two MACs defined in 
the standard conflicts with 802.11 PAR 
in the need to develop a single MAC to 
operate over mUltiple PHY s. The need 
for Time Bound services is in the 
802.11 PAR. Since no connection is 
made in the standard from any Time 
Bounded services to the ~CF 
functionality, the need for a second 
MAC is not justified. 

6.3.1 BTh e add space ••• typos 
controls frame transfer,_as shown in Sometimes MAC generated stuff . 

change •.• doesn't translate to PC too well. 
<saa eaflital 0 eharaeteD "DTIM" <eaa eaflital 0 The underscore seems to be more 

eBaraeteD consistent with the style. 
change 3 times ••• 

CFP nderscore>Rate 
6.3.1 ws e Par~aph one - DTIM with w!erd letters around it 

:-' 
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6.3.1 RMr t The PCF Element in all beacons at the start of, or within, Changed for consistency with 4.3.2.5. 
a CFP contain a non-zero value in the 
CFP _DucRemaining field. This value, in units of 

I kmicrosecondsfnilliseeoRds, specifies the maximum time 
from the transmission of this beacon to the end of this 
CFP. 

6.3.1 ZJ e N Replace "PCF Element" with "CF Parameter Set No such thing as a PCF Element. 
Element" throughout 

6.3.1 HC t N paragraph before figure 6-25, 4th sentance: mismatched unit 

I 
This value,.in units of 1024 microseconds 
CKusec )milliseeoRds, specifies the maximum time from 
the transmission of this beacon to the end of this CFP. 

6.3.1 HC t N frrst sentance after figure 6-14: corresponds to a change I specified in 
clause 8, because subclause 8.2.1.4 

The PC generates CFPs at the Contention-Free refers to DTThCInterval which was not 
Repetition Rate (CFP-Rate), which is defined as a defined 
number of beacon intervals, but shall always be an 
integral number of DTIM intervals. as defined by 
aDTIM Interval. 

6.3.1 HC t N last paragraph, second sentance: The longest delay to a beacon from the 
target beacon time can include a 

'In the case of a busy medium due to DCF traffic, the fagmented MSDU. 
beacon will be delayed for the time reguried to comillete 
the current DCF frame exchange. The longest delay will 
ocur if the current frame exchange is an MSDU which is 
larger than both aRTS Threshold and 
aFrag Threshold.the SflfleF bOSRd OR this ael~' is the 
ftlllximem RTS I CTS I m8:JE MPDU I Ask ffiJratiOft. 

Figure 6-16 needs fixing. 

I 
6.3.1, HC E replace CF Parameter SetPCF Eleftlefit correct syntax 
6.3.2 
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Corrected Text/Comment 

change ... 
6.3.2._PCF Access Procedure 

... preventing non-polled transmissions mID' stations which 
received the beacon, whether or not they are CF

&Aware ... 
change 2 places in last 2 sentences ... 

AelECK 
4th sentence. .. ... preventing non-polled transmissions 
my by stations which receive ..... 
fix spelling and remove last two sentances: 

This prevents most contention by preventing non-polled 
transmissions J2my stations which received the beacon, 
whether or not they are CF-aware. Aslrne'lAetlgemeBt ef 
fmmes seBt dl:lfing theCeBteBtieB free Pened may be 
aeseHlflliseed esiBg Data I CP Ask, CF Aek, Data I CP 
Pelll CP Ask (aBly eB Hames traBsmitted by the PC), ef 
CF Aek I CP Pell (aBly eft fFames H"ansmitted b~' the PC) 
fmmes ift sases waere a data (aT Bell) Heme immediately 
fullews the fFame beiBg aelrnewletlged, thereby e¥eidiBg 
the e¥emead ef separate Ask Hames. Statiefts may else 
aelrnewldege Hames deriBg tee CeftteBtieB Free Peried 
esiBg the DCF Ask meeaaftism. 

change ... 
CFP<liypaefD <underscore>Rate 

AekCK 

first paragraph: 

At the nominal beginning of each CFP, the PC shall sense 
the medium. When the medium is free (both CCA and 
NA V) for one PIFS interval, the PC shall transmit a 
beacon frame containing a CF Parameter SetPCP Blemeftt 
with CFP _-Rate and CFP _DucRemaining fields, and set 
as spesifiea al3e'le . .!!-A DTIM element is illS£) felleifea iB 
this beaceB H8ffte. The CFP Rate field shall contain the 
number of beacon intervals until the next CFP. The 
CF Dur Remaining shall contain the_[~_OJ?;th. in_Kusec. of 
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typo 
Style says it is CF-Aware . 

Style says it is ACK. 

[1] Spelling error 

[2] The general introduction to 6.3.2 is 
suffient without these. They detail one 
specifc part of the information to come, 
and don't really make a great deal of 
sense without having read the 
information to come. 

Style consistency 

'as specified above' didn't quit cover it. 
This section is supposed to be 
explaining the fundamental access 
procedure. 
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the maximum duration of CFP whcih may be generated 
by this Pc. The DTIM element shall describe for which 
STA the PC has traffic buffered. Using the information in 
the DTIM, CF-aware STA shall determine whether or not 
the PC has traffic buffered for them. 

6.3.2.1 HC T N After the initial beacon frame, the PC shall waits for one This behavior cannot be left to the 
SIPS interval then transmitone of the following:s either a discretion of the implementer. CF-
Data frame, a CF-Poll frame, a Data+CF-Poll frame, or a aware STA are expecting a CF as they 

I 
CF-End frame. If theft-ftttll CFP is null, i.e. there is no were to in the last CFP beacon. They 
traffic buffered and no ~olls to send at the PC,desiretl, a must be informed that they are still in 
CF-End frame shall be transmitted immediately after the sync, the next CFP is expected, but 
initial beacon. there was nothing to do this time. 

6.3.2.2 BTh e change •.. Minimizes might be correct but both 
This setting of the NA V also miBi:mi~es elimiftlltesreduces are not and reduces is really the 

the risk of hidden absolutely correct word. 
6.3.2.2 MB e Define TBTT in 1st paragraph, 1st sentence ••••••••. PCF 

element in beacons) at each Target Beacon 
Transmission Time (TBTT) •••••••• 

1st paragraph last sentence. 
This setting of the NA V also minimizes eliminates the 
risk of hidde~_ ....... 

6.3.2.2 ws e Paragraph one - "minimizes eliminates" should read 
''minimizes'' 

6.3.2.2 DW e Delete " •• eliminates •. " in the last sentence of the first The probability is minimized rather 
paragraph. then eliminated, because hidden 

stations can still cause problems. 
6.3.2.2 DW T Last paragraph, reset NA V. 

I Is it intentionally that the NAVis only reset in other 
stations' of the same BSS. and not in other BSSs. 

I 
6.3.2.2 HC T N Don't know how to put this into suggested text. What if STA is in the middle of some 

frame exchange and the TBTT expires? I 
I Does the STA have to remember that I 

until the end of the exchange (checking 
the NA V would be the equivalent of 
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sensing the carrier which is not 
supposed to be done in the middle of a 
frame exchange), and then update the 
NAY with some kind of adjusted 
CF _Max_Duration? 

6.3.2.2 HC T N last paragraph: If the NA V is going to be set by CF 
Periods in other BSSs, then STAs 

The PC shall transmit a CF-End or CF-End+Ack frame at which must match up CF-Ends with the 
the end of each CF-Period. If a STA receivesReeeiflt ef BSS which actually caused their N('t. V 
either of these frames SBen reset tBe NAY ef aU stB:tiens to be set. 
in tBe BSS from the PC which is in the BSS for which the 
TBTT was the cause of setting the NA V, it shall clear the For example, if I get a beacon from 
NA V. If a STA receives either of these frames from the BSS 1 that says 2 msec CF Period, then 
PC which sent the beacon which contained the a beacon from BSS 2 that says 10 msec 
CF Rem Duration to which the NA V was set, regardless CF Period, I better not clear the NA V 
of BSS. it shall clear the NA V. on the CF-End from BSS 1. 

When a STA receives a beacon' frame which starts aCF Also, if I get a beacon from BSS 1 that 
Period, it shall comQare the CF Rem Duration in that says 10 msec, then a beacon from BSS 
beacon frame to the current value of the NA V. If the that says 1 msec, I must not change the 
NAV is already set to busy for longer than NA V due the the second beacon. I must 
CF Rem Duration, the NA V shall not be changed. also not change the NA V when the CF- I 

End from BSS 2 arrives. 
A STA shall not clear its NAV on receiQt of a CF-End or 
CF-End+Ack frame from any source but the PC of the 
BSS which caused the NA V to be set. 

I 
6.3.2.2 T N Don't have any suggested text, because I don't know the What does non CF-aware mean? I 

answers to the questions to the right. 
Does non-CF-aware STA know enough 
to preset its NA Vat TBTT (which is 
what this subclause says)? . 

Does a non-CF-aware STA know 
enough to interpret the CF Parameter 
Set in a beacon and set its NA V _. - _ . - -- -- --
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according to CF _Rem_Duration? 

If either or both of the above is true, 
when a non-CF-aware STA is sent data 
by the PC, it ignore its NA V and 
responds with an ACK. What if the PC 
sends it an RTS, does it ignore the Nav 
and send aCTS? 

If either or both of the above is true, it 
I should also be requried to understand 

CF-End and CF _End+Ack to allow it to 
clear its NA V in a timely manner. 

I 6.3.2.2 BD T N This setting of the NA V also minimizes elimtaates the Correction. 
risk of hidden stations sensing a DIPS gap during the CFP 
and possibly corrupting a transmission in Jlrogress. 

6.3.2.2 DW T Y The length of the CFP _Max_Duration needs to be The CFP _Max_Duration needs to be 
6.3.3.4 limited to prevent that a PCF can claim the medium, limited so that stations that only 

and delay Contention period traffic so long that operate in the Contention period 
higher layers will timeout and start retransmissions. have a high probability that they can 

transfer a frame within the timeout 
periods that are used at higher 

layers. A limitation to approx. 200 
msec is assumed to achieve that goal. 
The maximum of 255 msec as yielded 

by a one octet range migth be 
acceptable. 

6.3.3 MRo e typo in transfer for caption of figure 6-17. 

I. 
6.3.3. t N The figure should reflect that: figure not accurate 

! 

(1) the NA V was set to CF _Max_Duration at the TBTI. 
. In this figure it seems to be in the PIPS - that's not 

possible is it? The PIPS starts at the TBTI if the medium 
is free then. Or does the PC start a PIPS at TBTI minus 
PFS? 

(2) on receipt of the beacon the NA V is changed to 
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CF _Rem_Duration. 

6.3.3.1 HC e The-the CFP ends when the CFP _Max_Duration time duplicated word I 
has elapsed since the last Beacon or when the PC has no 
further frames to transmit nor stations to poll. 

6.3 .3.1 BTh e in 1st paragraph delete. .. incorrect, unnecessary word 
which starts-ef the CFP ACK is correct style I 

in this section change Ack to ACK 4 times .•• typo 
These stations acknowledge receipt with AekCK frames 

after ana SIPS gap ... 
... frame by sending an AekCK frame after a SIPS gap. 

station does not return the AekCK frame ... 
CF-Ack (no data) or an AekCK frame. 

6.3.3.1 MB e 2nd paragraph, 2nd sentence 
These stations acknowledge receipt with ACK frames 
after aBd a SIFS gap, as with.the DCF I 

I 

last paragraph, first sentence 

The the CFP ends ....•.. I 

6.3.3.1 ws e Last paral!I"3ph - "The the" double word 
6.3.3.1 DW E Delete " •• (CCA only, not NAV) •• " in the first sentence. The intend is that if a response is 

This frase should be moved to the next sentense after expected, then the PC will monitor 
" ••• PIFS gap". the medium (CCA only, not NA V) 

An alternative is that we assume that in the PC the for PIFS, after which it concludes 
NA V is cleared at the start of the CFP. that the expected response did not 

come in, so that it can proceed with 
the next frame in line. 

6.3.3.1 RMr t Middle of fourth paragraph from the end: Clarify behavour of PC when 
receiving fragmented: frames, 

The PC may use the CF-Ack subtypes to acknowledge a duringCFP. 
received frame even if the Data frame sent with the CF-
Ack subtype is addressed to a different station than the 

! 
one being acknowledged.This can onlv occure if the 
admowlede:ed frame/fra!mlent was marked as "Last ---
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fragment" in the frame control. 

6.3.3.1 HC T N Modify the frame type descriptions: CF-Poll, CF-Poll+CF-Ack, and CF-Ack 
all state that they can only be used 

I Data, used to send data from the PC when the addressed when either there is no more buffered 
recipient is not being polled and there is nothing to data for the STA (or CF-Ack if it is the 
acknowledge; end of the CFP). I don't think we 

should palce this restriction on the 
·1 Data+CF-Ack, used to send data from the PC when the implementation. If I have 3 MSDUs 

addressed recipient is not being polled and the PC needs buffered for a STA, I should be allowed 
to acknowledge the receipt of a frame received from a to only send one of them this CFP. I 
CF-Aware station an SIFS interval before starting this may want to be most fair and service as 
transmission; many different ST As as possible rather 

than give all my time to one of them. 

I Data+CF-Poll, used to send data from the PC when the Also, I may wish to have only one 
addressed recipienfis the next station to be permitted to queue, not one queue for each STA for 
transmit during this CFP and there is nothing to which I have anything buffered. Then I 
acknowledge; could just walk down the queue. It is 

less efficient use of bandwidth (but 

I Data+CF-Ack+CF-Poll, used to send data from the PC maybe better use of memory and 
when the addressed recipient is the next station to be processing time), but I should not be 
permitted to transmit during this CFP and the PC needs precluded from building my 
to acknowledge the receipt of a frame received from a implementation that way. 
Cf-Aware station an SIFS interval before starting this 
transmission; Also, editorial changes to complete 

specification and remove unecessary 
CF-Poll (fte sata), used when the PC is not sending data repetition. 
to the addressed recipient Bas fie ~efle:iiftg Hames 
esffet:ee:i at the AP, but the addressed recipient is the next In the case of CF-Ack, suggested 
station to be permitted to transmit during this CFP and removing the helpfull hint. The 
there is nothing to acknowledge; paragraph could explain all the cases 

where this could be used, but I don't 
CF-Ack+CF-Poll (fte e:iata), ·used when the PC is not think it's necessary. The point is that 
sending data to the addressed recipient has fie peflEliag the PC doesn't want to send data to the 
frames elif'fereEi at the .'\P~ but the addressed recipient is STA or poll it anymore. This can be 
the next station to be permitted to transmit during this because it wants to do a management 
CFP and the PC needs to acknowledge the receipt of a frame, it wants to talk to some other 
frame from a Cf-Aware station an SIFS interval before 
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starting this transmission; STA now, or it is the end of the CFP. 

CF-Ack (eo dal:a), used when the PC is not sending data 
to, or polling, the addressed recipient has eo pee8iag 
fFames euFfeFed al: the AP Of iesuffieieet tiffie femaies tft 
the (;FP to seae the eeM Ileftdieg fFame, but the PC 'j 
needs to acknowledge receipt ofa frame from a CF-
Aware station an SIPS interval before starting this 
transmission (useful whee the fte*t ffffil:smissioe e~' the 
P(; is a managemeftt fFame, sueh as a eeoooe); or 

any management frame that is appropriate for the PCAP 
to send under the rules for that frame type. 

6.3.3.1 HC t N first paragraph after frame list: CFP is only allowed after a beacon with 
a DTIM. Power save stations must be 

The PC may transmit Data or management frames to awake for DTIMs, so any .station can be 

I non-CF-Aware, eoe Pewef Sa'le stations during the sent data during the CFP. 
CFP. 

6.3.3.2 HC T N The PC shaH intemret the duration field of the frame sent For the PC to know when it should start 
by the STA to which the CF-Poll was sent. andlfle P(; its post-Ack PIPS it must interpret 
may shall resume transmitting as sooe as a PIPS gap dUration information in frames (which 
after the expected time for the Ack frame if, during the could be other than Data/Ack) it can 
PIPS, the PC has not received any frame from the STA see from the STA to which the CF-Poll 
to which the CF-Poll was sent. If another frame was sent was sent. But the PC must listen only to 
by this ST A (to any destination) the PC shall again use the Sta to whcih CF-Poll,was sent, 
the duration field in that frame and wait a PIPS after the otherwise it is in danger of letting 
ex~cted ACK. This shall regeat until the PC gass a someone block out its CFP. If the PC 
PIPS without receiving any frame from the STA to hears a frame while it is waiting the 
which the CF-Poll was sent. Frames received by the PC, duration or PIPS for the STA-STA 
during the time it is waiting for the STA to which the exchange to complete it must ignore 
CF-Pol1 was sent, from any STA other than that STA, that and transmit right over it if 
shall be ignored. (the P(; eaeftot feSUffte afl:eF ae SIFS necessary (just as it would do if the 
gap eeeause the statioe to statioe fFame may ee STA-STA exchange was not going on-
fFa.gmeateEl). it doe snot do carrier sense in the CFP). 

6.3.3.3 BTh e 
---

change ... Style consisten9'_ 
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and their CFPdiytJhen) <underscore>Rates ... Original text not explicit as to what the 
... the PC shall use a random backoff delay (e¥efWith CW range 1 to CWmin was for. 

in the range of 1 to CW min) 

6.3.3.3 DW T I think that aMedium_ Occupancy _limit should be a The actual used value is already 
constant dermed in the MAC, rather then a variable. dermed by CFP _Max_Duration, 

A limit of 200 msec or Kusec is suggested. which just needs to be limited. 

6.3.3.3 HC t N To further reduce the susceptibility to inter-PCF A DIFS plus a random number of slots 

'1 
collisions, the PC shall require the medium be free for .!! is the period for which the DCF STA 
DIFS plus a random (over range of 1 to CW _min) need to see the medium free before it 
number of slot times OIice every will transmit. 
aMedium_Occupancy_Limit milliseconds during the 
CFP. 

6.3.3.4 HC E second paragraph: remove the phrase "if the PCF is going 
to be used", it is redundant. 

I The minimum value for aCFP _Max_Duration, #-the 
pcp is gotHg ta ee lIsed, is two times aMrucMPDU plus 
the time required to send the initial Beacon frame and 
the CF-End frame of the CFP. This allows sufficient 
time for the AP to send one Data frame to a station, 
while polling that station, and for the polled station to 
respond with one Data frame. 

I 6.3.3.4 BTh e change .•• Style consistency 
RTS/CTS amd AekCK frames 

6.3.3.4 HC T N third paragraph: The purpose of the maximum 
CF _Max_Duration is to make sure that 

Th~ maximum value for aCFP _Max_Duration shall be the PCF doesn't lock out the DCF 
calculated according to the following fonnula:ts-the entirely. 
dt:lfaaan ef aCpp Rete minus aMwt MPf)Y plus the 
bfBe FeEfuired feF the R1=S/gS and ~<elE fmfBes The PC need only free the medium for 
asseeieted 'IfI'ith this MSf)Y ,,,,hen apefaang ',tilth default as long as it would take some DCF 
size eaHteHtieH windew. This allaws suffieieHt time ta station to seize it. Between CCA and 
send et least aBe eaBtenban eased f)ata B=Etffte. - the NAV, the PC will defer ceacon 

transmission until the DCF stations 
(aCFP Rate*aBeacon Period}- have finsihed their frame exchange. 

--
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(aDIFS+(aSlot Time*aCW max)} This way, if there are no DCF only 
I stations the PC looses a minimum 

This allows sufficient time for any DCF STA to seize the amount of time. 
medium between CFPs. If a DCF STA does seize the 

j medium, by the PCF rules the PC must defer beacon 
transmission until the frame exchange is comQlete. 

6.3.3.4 ZJ T N Define a limit to how long the CFP can be. I suggest less Ridiculously long CFPs can effectively 
I than 5 DTIM intervals squeeze out non-CF-aware traffic 

6.3.3.4, HCH T N second paragraph: This paragraph addresses minimum 
8.4.4.2 C CF _Max_duration as if its purpose is to 

The minimum value for aCFP .-Max_Duration, if.tfie make sure implementations are built 
PGF is geiflg ta ee liSee, is w,.a times aMaJI MP9g: fJ lliS which ensure a certain amount of CF 
~e ti:£ae feEfliifee ta sene flle initial &eaeee ftftffie aBe traffic may pass. I don't beleive this 
~e g;: e ne £fame af the Gf/P. lflis al1e''''<s 5~eieRl should be so. If I want to build an 
EifRe fef ~e ·A T2. te SeRa aBe g at:a Hame te a 5~en, implementation where the 
waile pelling (:flat SlfIlieB, ane fer the f'Je l:lee\ sa!ieR (a CF _Max_Duration only allows one 
fespeBei Y.<i~ eBe g ala ffame.shall be calcualted using data transfer, or even small number of 
the following fonnula: small MPDUs, I should be allowed to. 

aRTS Time+aSIFS+aCTS Time+ Given that, then it seems the point of a 
( (aSIFS+aFragmentation Threshold+ minimum CF _Max_Duration is to make 

aSIFS+aACK Time) sure that stations which set their NAYs 
*(aMax MSDU/aFragmentation Threshold) ) to CF _Max_Duration at TBTT do not 
+aPIFS clear them before the beacon containing 

CF _Dur_Remaining is actually sent. 
This ensures that when a STA sets its NA V to 
CF Max Duration at TBTT, that NAY does not come 
clear before the PC gets a chance to access the medium 
to send the beacon containg the CF Rem Duration 
which changes that NA Y to the actual PCF duration. 

If adopted, the above change also requies the addition to 
aRTS_Time to the lists in subclauses 8.4.1.2.2, 8.4.2.2.1 
and 8.4.3.2.2, and definition as follows: 

8.4.4.2.x aRTS Time I - --

\. ,!ctic.:..... comments from Ballot on Draft Standarc. 2 pa:., 62 (Vic Hayes, Chair, AT& ,_. ,V'CNL I 



S,.. ... terr "'er 1995 doc.: IEEE P802.11-95r~7-6 -
D;sposilionh., nutta) J Seq. ::'t:ction your Cmnt Part Corit:ded Text/Comment kalionale 

# number ini- type of 
tials E, e, NO 

T, t vote 

RTS Time A TTRIBUIE 
WITH APPROPRIA 1E SYNTAX 

integer; 
BEHAVIOUR DEFINED AS 

"This attribute indicates the length of time it takes to 
transmit a RTS frame."; 

REGIS1ERED AS 
{ iso(l) member-body(2} us(840} 
ieee802dot11(10036} MAC(!) attribute(7} 
rts time(33) 1; 

6.3.3.5 BTh e Change CF -aware three times ••• Style consistency 
CF-aAware typo 

change in lst paragraph ••. 
ils wiDth all ACK frames. 

6.3.3.5 BSi t N The text in this section describes how management A management frame cannot carry 
frames may be sent by a station in response to . an implicit ACK in the current 

Data+CF -Poll. It is not described how the specification. 
management frame carries an implicit ACK in this 

instance. 
6.3.4 HC E Remove section 6.3.4 I don't see what its there for, there a 

lots of things we don't do, we don't list 
them all. 

6.3.4 BTh e add ••• typo 
contention period,_and connection-oriented traffic 

6.3.5 BTh e change •.• Text wasn't a sentence. 
and' Probe Response management frames fwhich are sent 

from APsoEeemma::. c:::oeriod> {any such frames ... 
6.3.5 DW T Y The Capability bit definitions seem incomplete. The distinction in bitdefinitions 

6.3.5.2 According to 6.3.5.2, a station must be able to say: between AP and Station is correct. 
- I want to be on Polling list as long as associated. 
- I never want to be on polling list (but CF-Aware) 
- I am capable to react on Polls, so dynamic polling 

list is possible. 
All the above are CF -Aware, while 3 other 

Section 6 comments from Ballot on Draft Standard D2 page 63 (Vic Hayes, Chair, AT&T WCND) 



Seq. 
# 

s b 1995 
Section your Cmnt 
number ini· type 

tials E,e, 
T,t 

6.3.5.1 MB e 
6.3.5.1 ws e 

6.3.5.1 DW E 
6.3.5.1 BTh E 

6.3.5.1 HC T 

Part 
of 

NO 
vote 

N 

N 
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configurations need to be possible. It is suggested to 
code this in an extra bit. 

Don't understand the first sentence. 
first paragraph. "station during each station begins 

when" should read "station when there" 
Clarify the first sentence. Seems some text is missin~ 

change ••• 
at least one station during eaeh StatiOfl eegiflsa CFP when 

there are entries in the polling list. Stations using time
bounded service shall be polled first if required to meet 

their service reauirements. The PCF shall... 
The PC shall sefls a CP Poll to at least ofle statiofl S\:JfiRg 
eaeh StatiOfl eegins '""heR there are eBlHes ifl ilie polliRg 
lis1=- The PCF shall issue polls to stations who are se 
eBtfies on the polling list are fer reasoRs other dum time 
aOHRsetl serviee eOflfleetiofls in order by ascending SID 
value. If there is insufficient time to send CF-Polls to all 
such entries on the polling list during a particular CFP, 
the polling shall commences with the next such entry 
during the next CFP. If the DTIM at ilie eegiRfliflg ofa 
CFP iRsieateeH'af"fie fer Bfty CP Aware statiOftS Hsiftg 
power save mose, that eufferee tfBffie, aBS polliflg of 
those statiofts oeel:lFS, ift oraer ey aseeReiftg SID, prior to 
polliftg of or frBfHe seli'lery to flOR power sa'l'e statiORS 
OR the polliRg list. 

While time remaiRs ift the CFP, the P€ may geflerate ORe 
or more CP Polls to a~ StatiORS OR ilie polliflg list. While 
time remaiRs iR ilie CW, ilie PC may seRe Data or 
MaRagemeRt frBfHes to any StatiORS. 

In order to gain maximum efficiency from the contention 
free period, and the ability to piggyback 
acknowledgements on successor Data frames in the 
opposite direction, the PC should generally use 
Data+CF-Poll and Data+CF-Ack+CF-Poll types for each 
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extra words 

Sentence didn't make any sense. 
The time-bounded service stations need 
priority in polling to make sure they get 

their data delivery timing satisfied. 

[1] Remove the first sentance because it 
isn' t a sentance. 

[2] Remove references to time bounded 
connections. 

[3] Do not give priority to power save 
stations. This is blatently unfair access -
if I was a STA manufacturer I would 
m;Uce sure that my STA reported that it 
was PS so it got better service. This 
allows a few STAs to hog .the 
bandwidth. Leave it to the implementer 
to determine how to service his poll list 
versus downward traffic . . 

[4] There is no 'More' indication 
anywhere. The PC can certainly do this, 
but it will have to determine under whflt 
circumstances any way it c!ffi. 

DispositionlRebuttaI. 
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data frame transmitted while sufficient time for the 
potential response to the CF-Poll remains in the cFP. 
The PC may send multiple frames (with or without CF-
Polls) to the same station during a single CFP, and may 
send multiple CF-Polls to a station io eases ""'ftefe time is 
a-vailaele aHe the statieo ioeieates that Mefe frames are 
a>;ailaBle io the ffame eentfel field ef a tfansmissiea io 
fe5p9BSe te a GF Pelt 

6.3.5.1 KJ t N in the last paragraph, how are more frames indicated 
since it seems we have eliminated the "more" bit from the 
control field? 

Either replace the reserved bit in the control field with a 
more bit or eliminate the function of indicating more 
frames are buffered. 

6.3.5.1 ZJ t N Add text to explain that the polling list is a temporary Polling list is never actually explained 
subset of associated CF-aware stations, and that it mayor in sufficient detail to be comprehensible 

may not include stations for whom traffic is currently to mere mortals. 
buffered in the AP (need to change text in 4.3.2.1 if the 
AP will set TIM bits to indicate that ST A will be on the 
polling list even though they have no traffic buffered). 

6.3.5.1 ZJ t N Modify text to allow AP to process polling list round- It sounds like it starts over with the 
robin. smallest number each CFP. If the CFP 

is not long enough to poll everyone, 
nodes with higher SIDs will get starved. 

6.3.5.2 BTh e in 3rd paragraph change CF -aware 3 times ... Consistency 
CF-aAware 

6.3.5.2 DW E The aPoll_Inactivity is not in MIB. Needs to be 
def"med. 

I 6.3.5.2 HC T N A station shilll indicates its CF-Awareness during the [1] Change the first paragraph to match 
, Association process. IT a station desires to change the the bits that were defined in 6.3.5 in the 

I PCPs record of CF-Awareness, that station shal~must capability field. There is no way to 
perform a Reassociation. During Association, a CF- indicate never put me on the polling 
Aware station may also request to be placed on the list. 

I polling list for the duration of its association, ef te ae>;ef 
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be placed aft the polliftg Hst. The later is 1:1scM for CF 
A' .... are statioos diat sarmally ase Power Sa"'e Maac, 
pemlil:tiBg Miem: to receive bliffercd traffic daflBg tAC CFP 
(siftee die;' B8ye to be ay/ake to recei ... e the Dm.4 that 
initiated mc CFP),I:nlt aot reEfl:liring them to stay a·wake 
to recei'.'e CF Polls wsca they fta\'e Be traffic to seae.-.lI 
a station desires to be removed from the polling list, that 
station shall perform a Reassociation. 

StatiOBS that es~Misli eOilfleetiOftS are automatieally 
places oa Mic polliag list fer thc alKatios of eaee 
eOllseeOoB. Note Miat oay CF Aware S~tiORS may 
esl:ablish cOftBeetions, ane mat COftBectioB !:l85ea sef\'lees 
are oBly a.,,&ilable wRell a PC is ofleratiBg iR the BSS. 

CF-Aware stations that are not on the polling list due to a 
static reqaest dariftg Assoeiatioft, IiRd are Bot exeluaea 
frOfft the flolliRg list dae to a static reqaest dariRg 
AssoeiatiOR, may be dynamicany placed on and removed 
from the polling list by the Pc. The PC fftoflitors CF 
aware statioR aeti ... ity during !:loth the CORteRtioR Free 
period and the eORtestioR period. ''''heR a CF av/are 
statioR fllaeea on the floUiRg list dyaamically h85 aot 
trllRsfftitted a Data frame iR resfloRse to the ftUHi!:ler of 
suceessiye CF Polls iJulieated in sPoll IRaeti'lity, tAell 
the PCF fftay aelete that statioR freHi the peUiftg list. 
Wheft a CF a>.vare statioR Rat aR the palling list; eat not 
exeluded fTOfft the flolliRg list, 885 trliRsmitted aRY Data 
fr9RIes dariftg the flre>/iaas eaHtentien flerios, theft the PC 
mllj' aea that station to the flailing list. This is illastratea 
iR Figare (; 19. 

Figl:lfC (; 19. 

Delete second paragraph 

StaMns4at-e5-w-b-l:iS+H·~nnec-fi.ens-are-a~ 
~~.o....t~ __ t-l,.D. ,"" ...... I1 :-.... . 'W' ___ 1.;1':,· -+,.,.p ,.1"l~"'" _~ _ ... ~ 
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" 

d IEEE P802.11-95/227-6 - -

Rationale 
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[2] Remove paragraph 2 because it is 
connection stuff. 

[3] I support the ability of the PC to 
take CF-Aware STAs·on and off the 
polling list. All CF-Aware stations 
should be able to support being polled 
(especially since they do not have the 
capability fields necessary to specify 
never poll me). But let the 
implementation decide on what criteria 
to put STA on and take them off the 
polling list. If it is not up to the 
implementation, then a lot better 
specification is requried here, including 
the MID variables to be used. 

Connection stuff is not part of this 
standard yet 

Connections were removed from the 
draft 

Disposition/RebuttaI 

,---
(Vic Hayes, Chair, AT&, NCNL, 

I 
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eeHftee!ieH. ~lote tAaH»ly-GF-Aww-.e-statieftS--ffia-y 
estaBlish eORfteetiOftS, aae tkal eOftAeefieA eases set:~'iees 

.1 ,. • • • L Dr" ,I, nc_C'_ .., 

6.4 ws e last paragraph - "_Lifetime than" should be wrong word 
" Lifetime then" 

6.4 BA T Last paragraph. Wouldn't it be easier to say if a fragment 
is transmitted unsuccessfully up to the maximum number 
of retries that further fragments are not transmitted? 
Better than another timer. 

6.4 RJa T Last paragraph. Wouldn't it be easier to say if a fragment 
is transmitted unsuccessfully up to the maximum number 
of retries that further fragments are not transmitted? 
Better than another timer. 

6.4 DW T Delete aMax_MSDU_Iifetinie and associated timer Wby do we need an additional 
stuff. Max_TransmiCMSDU_lifetime, 

while we already have a retry 

I 

mechanism limit. We need such a 
mechanism in the Receiver to 

cleanup unflnished frames that will 
never be completed, but not in the 

transmitter. 

6.4 SA T N Remove the possibility of varying fragment sizes. 
A2rred text included in doc 95/206 

6.4 BA T N First paragraph~ The current approach to fragment non-
ACKed packets will allow slightly more 

The MAC may fragment and reassemble directed MSDUs efficient use of the bandwidth since a 
(including multicastlbroadcast gackets transmitted with long broadcast/multicast packet can be 
the To DS bit set)., difeeree Me Huiltieas&lBfoaeeasL. sent in two parts (before hop boundary 

- . 
and after hop boundary). I think it is 
more important that these messages be 

I. sent in a way to which maximizes their 
probability of correct reception. Since 
they are not ACKed, the message 
delivery probability will be higher if 
they are sent unfragmented. At 
threshold, this difference could be fairly 
significant since a receiver might be 
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required to successfully detect and 
demodulate 3 or 4 separate bursts for a 
long message. 

6.4 BD T N The payload of a fragment shall be an even number of 1) WEP shall be applied to an MSDU 
octets for all fragments except the last. The payload of a instead of an MPDli - I support doc 
fragment shall never be larger than aFragmenCPayload 95/196 and related discussion in Aug 
(including IV and ICY ifWEP wasis invoked for the 95mtg. 
M,SPDU For Qywoses of this sub-clause the telm MSDU 
shall be assumed to refer to the MSDU Qassed into the Remove the dwell time vs fragment 
MAC as !2ossibJX eXQanded by WEP.). However, it may optimization attempt. 
be less than aFragment_Payload (for the last fragment). 

2) The complexity of attempting to 
When data is to be transmitted, the number of octets in pre-calculate the remaining time 
the payload of the fragment shall be determined ill: within a dwell boundary in order to 
aFra~ment Payload.eases eft ~Be ~ime a~ wINsR the try and cram in a few bytes before a 
ffagffteRt is te ee tffiftsffiittea fer the first tiffte. Once a hop is a losing proposition. While 
fragment is transmitted for the first time, its contents shall one is trying to figure this out, time is 
be fixed until it is successfully ~elivered to the immediate slipping away. The calculation has to 
receiving station. indude leave time for the receiving 

station to get the Ack back to you 
The number of data octets in the payload of a fragment before the dwell boundary - not 
shall depend on the values of the following tffi:ee something that is easy (possible?) to 1 
variables at the instant the fragment is assembled to be figure out. Now add to this the 

transmitted for the first time: additional complexity of deciding 
whether to use RTS/CTS or not, 

a) aFragmenCPayload guessing at what's happening at the 

b) The 1:ime remai Ring iR the st:lffent elwell receiving end, choice of data rates to 

~ send the frame at etc. -' yech. I assert 

he) The number of octets in the MSDU that that the calculation is not worth the 

have not yet been transmitted for the first effort. 

time. 4) I conclude that the frill of 
attempting to utilize time quantum . 

Since the control of the channel will be lost at a dwell smaller than that needed. for an 

time boundary and the station will have to contend for the MPDU is not worth the complexity. 

channel after the dwell boundary, it is requiJ:ed that the 5) At the receiving end, it requires a 

acknowledgment of a fragment be transmitted before the STA to do some complex butTering 

stations cross the dwell time boundary. Hence, if there is since every fragment could be a 

not enough time remaining in the dwell time to transmit a different size when received. This 

'---' 
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fragment with an aFragmenCPayload payload, the . 
fragment shall not be transmitted.ftlimber of octets ·iH the 
payloael may be redt:lceei to Eke maxi:mt:lm Bumber of 
octets tfiat '.viII allow the fragftleftt f3llis the MAC 
ackHowleEigmef!t to fit withia tHe time remtHRiftg if! tHe 
dwell time. This is shown in Figure 6-21 for an MSDU of 
12WO octets. 

<Change figure 6-21 as follows: delete frag 2 
and ack 2; change frag/ack 3 to 2: change 
trag/ack 4 to 3 > 

Referring to Figure 6-21, a 12WO octet MSDU is 
fragmented into threefetw fragments with 
aFragmenCPayload set at 500 octets. There is enough 
time left in the dwell to send onetwe fragments; one of 
500 octets aRa a seCORd of 300 octets. After the dwell 
boundary, the rest of the MSDU is sent, one 500 octet 
fragment and one 200 octet fragment. 

A SEati08 fRay elect eot to adjliSt dIe si£e of tae payloaa 
wbeR sflflrosehlag Ii dwell bOl:lHdBfY. IR this case, the 
statiOfl R3:t:lSt wait tffitil after the ReKt el·.· .. eH beundery to 
create 8:fl:d Eraflsmit a fragJBent ',vi lH Ii aFraffifl:ef!t Payload 
octet payload (f3fo'lided diet'e are at least 
~agmeRt Payload FRore octets r6ffltH aieg is the 
MSDU). A station must be capable of receiving 
fragments of varying size for a the last fragment of a 
single MSDU. 

If a fragment requires retransmission, its contents and 
length shall remain fixed for the lifetime of the MSDU at 
that station. In other words, after a fragment is transmitted 
once, contents and6f length of that fragment are not 
allowed to fluctuate to accommodate the dwell time 
boundaries. Let the fragmefttatioe set Fefer to the eoeteets 
aBe length of eack of the fmgmeRts that make up the 
ll AC'T\Tl 'T'l. ~ L. • • 

Section 6 comments from Ballot on Draft Standard 02 page 69 

doc.: IEEE P802.11-9511"'7-6 
Rationale 

complexity is required of every 
station even if no stations ever choose 
to attempt the dwell time 
optimization. If the optimization frill 
were dispensed with, only the last 
fragment would be a different size -
much simpler. 
6) The text changes shown at the left 
are those required to remove this frill 
from the fragmentation description. 
7) NOTE: doc 95/206 attempts to 
make similar alterations to those I 
have detailed. Doc 95/206 while 
similar in spirit is different in 
significant details and I would not 
consider 95/206 as satisfying this LB 
comment. 

-Disposition/Reouttal 

(Vic Hayes, Chair, AT&T WCND) 

--

I 
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saSH as Ifle fmgmeftts afe auemfl~ea fer the fifst time. +he 
fi:agmeatattaa set femaifts fi*ea fer the lifetime ef the 
packet at the tnlRsmittiftg statiml. +his itl shewft ift Figure . 
a-.n. 

<Delete figure 6-22: no longer needed> ! 
I 

1ft the e*lHfIple shawft tft I<igtife (i 2~, the safne 1~9Q setet . I 
I 

MS9g is Hagmefttea a~ the same peiat ift the a'Nell time 
as ift Fig1:ife €i 21 eut the AGK: fer the SeeSft8 Hagffteflt it; 
missea . After the a' .... ell eSlift8ftl)', the fragmeHt is 

.l . r . ~('" 

6.4 FMi T N Incorporate changes from document 95-206 to require Simplicity and removal of functions 
fragmentation to use a uniform size for all fragments of an unique to a single PRY from the MAC. 
MSDU other than the final fragment, thereby limiting The reason that fragmentation, which 
fragmentation to the function of reducing maximum SEVERELY complicates the MAC, 
MPDU size based on PRY constraints, and removing the was included at all is to accommodate 
function of attempting to use fragmention to optimize PH limits on maximum MPDU length 
medium usage prior to dwell boundaries. (actually PHPDU length) beyond which 

physical characteristics of the media are 
NOTE: This change and the change to the same section likely to degrade frame error rates to 
from document 95-196 do not interact - since unacceptable levels. The added 
completely different paragraphs are affected complexity of using fragmentation for 

dwell boundary optimization is not 
justifiable. The MAC is complicated 

for the beneift of a single PRY, yet it is 
unclear that the purported benefits of 

dwell optimization are even achievable, 
because the decision to fragment must 

be made before the exact amount of 
time remaining (with actual IFS 

turnarounds, deferrals, etc.) is known. 

Furthermore, by requiring all fragments 
to be of equal, even length (except the 
final fragment, which may be shorter), 

memory rnanagment at receiving 
stations is simplified, because the size 
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of the buffers needed for each fragment I 

of the MSDU is known when the first 
fragment is received. This can also 
reduce the overhead for reassembly, 

especially when WEP is in use. I 
6.4 FMi T N Incorporate the change listed for Clause 6 from document See document 95-187 for the reasons 

I 95-196, which restores WEP to operating on MSDUs WEP should be applied to MSDUs. 
rather than MPDUs. 

NOTE: This change and the change to the same section 
from document 95-206 do not interact - since 
completely different paragraphs are affected. 

6.4 KJ t N see document 95-196 NOTE: this affects comment on section 
4.2.2.1 

6.4 RJa T N First paragraph. The current approach to fragment non-
I ACKed packets will allow slightly more 

The MAC may fragment and reassemble directed MSDUs efficient use of the bandwidth since a 
(including multicastlbroadcast Qackets transmitted with long broadcast/multicast packet can be 
the To DS bit set}., aifee~ea eHa HlHhieestibfeeaeest ... sent in two parts (before hop boundary 

and after hop boundary). I think it is 
more important that these messages be 
sent in a way to which maximizes their 
probability of correct reception. Since 
they are not ACKed, the message 
delivery probability will be higher if 
they are sent unfragmented. At 
threshold, this difference could be fairly 
significant since a receiver might be 
required to successfully detect and 
demodulate 3 or 4 separate bursts for a 
long message. 

6.4 ZJ T N Adopt text from submission 95/206 Dwell-time fragmentation hacking is 
icky 

6.4 DW T Y Implement the changes as documented in document Complexity of variable sizing is not 
95/206. justified for a small performance 

The second to last paragraph In this document needs optiniization which in addition also 
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to remain, so should not be deleted, and need to be only applies to one specific PRY. 
generalized so that it does address both the 

transmission and retransmission of a fra~ent 

6.4 DW T Y A distinction should be made for the amount of It.should be recognised that it is 
simultaneous receptions of incomplete fragmented much more realistic for an AP to 

frames between an AP and a Station. have multiple unfinished fragmented 
6 MSDU's is a good number for an AP. MSDUs pending then in a Station. In 
3 MSDU's are sufficient for a Station. addition under normal sircomstances 

an MSDU will be f"mished before the 
next is transmitted by any other 

station, as long as no fragmentS are 
in error. That is when other stations 
may regain acces to the medium to 

send out their fragment burst. 
So it will be rare that a total of 6 

unfinished MSDUs are outstanding. 
In a IS station the AP will always 
finish the burst it was working on 

before transmitting the next frame to 
the same station. 

In ad-hoc there are more 

I 

simultaneouS sources, so more 
MSDUs may be outstandin~. 

6.5 BTh t N change penultimate paragraph ••• There is no need for a Mm variable for 
The destination station will maintain a the internal MAC MSDU timer. This is 

aReeeiye MSDU T!imer attribute for each MSDU being just an internal counter. 
received. There is else 8:ft attribute, typo 

aMax_Receive_MSDU-Lifetime, ~specifies the 
maximwn amount of time allowed to receive a MSDU. 
The aReeei¥e MSDU Ttimer starts on the reception of 

the first fragment of the MSDU. If the 
aReeei'/e MSDU T!imer exceeds 

aMax_Receive_MSDU_Lifetime th~n all received 
framents are discarded by the destination station. 

6.S FMa t N Change "will" to ''may'' in the first sen~ence of the the text indicates that the 
second from the last paragraph of the section. "destination station will maintain a 

aReceive~MSDU_Timer attribute for 
each MSDU being received." For an 
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AP, this could mean maintaining 
quite a few timers. The term "will" 

implies "must" and therefore it might 
be difficult to be compliant in this 

area. 

6.6 KD T Multirate Support Although implementations need not be 
defined, the standard should include the 

The following set of rules must be followed by all the basic mechanisms to allow all multi-rate 

stations to ensure coexistence and interoperability on compliant devices to determine when it can 

MultiRate Capable PHY s. 
switch to higher rates. The customer should 
be able to install a 2 Mbps capable radio 

It\U Geft&=el Kames (R:~, Gl=S ftfIe /~GK~ Me &=ftflsmittee into an existing 2 Mbps capable WLAN 
eR the Sl=P~!fIGN B,t\SIG RAte Ewltieh as speeifi:eel made by a different manufacturer and have 
Beferel3eleBgs fe theESS BASIG R:A~ so they will it provide a higher throughput. The current 
be l:HIeersteee By all the statleas in the ESS. text does not provide any general algorithm 

nor the mechanisms to enable it to do so. 

An Malticast aBe Broaeeast I'ftHftes Ilfe &=ftfIsmittee aft 
the STA'nGN BASIC Rt';I'E. regafelless of their type. The one dynamic switching method 

proposed had a patent infringement issue 

tfflicast J;}etft aBater Management Frames are seat en any 
which the committee chose not to tackle. In 
addition, these dynamic switching 

ayailaale &=ftfIsmtt f&*e. '!fie algeritlmi fer seleeliflg this algorithms have been shown to have 
r&*e is implemeatatioa eepeaeleRt and is BeyoRe the scepe minimal throughput increases due to the 
of this staft61lf6. overhead. 

Management Frames are sent at the ESS BASIC RATE In light of these problems, the only 

to enable stations to determine its comQatibilin: and alternative that can be sufficiently defined 

associate or decline association. for the standard is the non-dynamic, 
management-defined method of one rate per 

All other frames are sent at the BSS RATE. A BSS 
BSS. The text defines the basic method 

associated with a Qarticular AP will have a BSS RATE 
with mechanisms for roaming and CSMA 
protocol with non-multiple rate units. 

defined by a management entin:. A station attemQting to 
enter the BSS must determine if it is caQable of 
communicating at the BSS RATE before associatin o . 

6.6 SA T N Remove multirate support"or make it compulsory. Multirate support only makes sense 
if it is comulsory. Otherwise it would 
break some. of the other functionality 
of the MAC, such as the ability to 
support a virtual carrier during 
fragment bursts. 
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6.6 BD T N Complete this section by adding sufficient text to The section does not specify how a 
avoid the potential problems mentioned to the right. data rate is chosen for Unicast data 

and/or management frames. The . 
algorithm is explicitly left as 
implementation dependent. 
I believe this to be unacceptable. 
Without specification of the a1g there 
will be interoperability problems 
(some of which are called out in D2 
state machine text in sec 6). 
What good is a Beacon or probe ' 
response frame that is sent at a rate 
that can not be understood by the 
station which probed? No mention is 
made of non-unicast data frames -

I 

how are their rate determined? Why 
is the a1g for rate implementation 
dependent when at the saine time the 
draft attempts to put rate 
information in a capability 

I information field? 
All this is indication that the 
multirate ability is not sufficiently 
specified yet. I see two alternative 
(either of which are acceptable to 
me): 
1) complete specification of the 
details of multi-rate operation to a 
sufficient degree that there are not 
potential interoperability problems, 
or 
2) remove the incomplete multi-rate . 
abilities from the draft. 

6.6 BTh t N change FragmenCPayload 7 times ••• Name of MIB variable was changed to 
aFragment PayloadThreshold FragmenC Threshold. 

change ••. Added FH PHY for clarity. 
b) The time remaining in the current dwell time for a FH typos 

PHY There is no need for a MIB variable for 
----
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add ••• the internal MAC MSDU timer. This is 
the Sequence Number_will remain the same: .. just an internal counter . 

.. .lowest Fragment NumberJo highest 
change last paragraph ••• 

The source station will maintain a . 
aTIaflSfBit MSDU Ttimer at:triBute for each MSDU 

being transmitted. There is alse aft attribute, 
aMax_ TransmicMSDU _Lifetime, that-specifies the 

maximum amount of time allowed to transmit a MSDU. 
The aTraBSHHt MSDU T!imer starts on the attempt to 

transmit the first fragment of the MSDU. If the 
aTransmit MSDU T!imer exceeds 

aMax_TransmiCMSDU_Lifetime th~n all remaining 
fragments are discarded by the source station and no 

attempt is made to complete transmission of the MSDU> 

6.6 RJa T N Need to add the basic rate information to the probe 
response and beacon messages so that a new station can 
determine how to operate in a multirate network. 

6.6 WR T N The text provide for multirate support is not very It is sometimes impossible for a STA that 
clear. Multirate support be better defined or receives a frame to update its NA V since it 
eliminated. can not receive the frame. 

6.6 ZJ T N Delete requirement that control frames be sent at the basic Duration information should be part of 
rate. Putting the Duration information into the PLCP the PLCP header, not the MAC 

header where everyone can hear it solves the problem contents of the frame. Since units 
more cleanly. communicating at lower speeds cannot 

. receive the MAC contents of a frame 
transmitted at higher speed, but all 

stations can receive the PLCP header 
for all frames (in all PHYs), it is logical 
to move Duration to where everyone in 
the BSS can receive it (I don't care ifit 

violates layer purity). 
6.6 GE T X Remove multirate support for FRSS PRY. This feature is designed to allow proprietary 

implementations to manipulate this standard. 
Coexistence of single rate and multirate ST A 

.. have not been proven. I will not allow a 
vendor to call his system compliant when 
there is no facility in the protocol to verify 

--
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the operation of this feature. I will change 
my vote when a mechanism has been 
described to allow units supporting multirate 
capabilities to inoperate. My defmition of 
interoperation is that not only do they 
exchange data, but their effect on through 
put and performance is constant. 

6.6 MRo T X Eliminate the word interoperability from the first Without a defined algorithm for rate 
sentence switching, all we have ensured is 

coexistence of a bunch of proprietary 
The following set of rules must be followed by all the solutions. Tell it like it is! ' 
stations to ensure coexistence and lHfereperabi,Jity on I 

MultiRate Capable PRY s. 
6.7 HDa e N 6-xx Update figures titles and references 

in text. 
6.7 BD T N MAC operation at all stations is described by six The state machines are an attempt to 

communicating state machines. A seventh state machine add additional clarification to the 
is used at APs to provide distribution services. All of MAC operation. However, the MAC 
these state machines may operate concurrently. The operation as decided by 802.11 
functions of these state machines are summarized below members is represented by text in the 
and detailed in the remainder of this clause. In case of various clauses. This additional 
conflict between the state machines of this subclause and statement, makes the precedence 
text in other clauses, the text shall take nrecedence over clear in case of conflict. 
the state machines. 

6.7 BSi T N Add somewhere: these state machines are informative Two forms of specification: text, state 
only. In case of discrepancy with the textual machines'- need to define what status 

specification, the latter shall take precidence. each has. 
6.7 FMi T N Replace clause 6.7 with the updated MAC State Machines Correction of numerous errors, 

from document 95-199. inclusion of several omitted functions, 
many improvements to better match 
recent MAC changes, removal of the, 

"known limitations" sections, and 
provision of the missing MAC I 

Management Service state machine. I 

6.7 vj T N update MAC state machines . need correction per doc 95/014r2 
6.7 ZJ . T N Delete this section. Move it to an informative annex. It is pointless to have hundreds of pages 

of text plus state machines that may not 
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agree. The text should rule, and the 
state machine should just be there to 
clarify how it all fits together and to 

convince everyone in the MAC group 
that we didn't leave anything out. 

6.7 BPh T,E N The entire clause about state machines should be The state machines are a more 
moved to an informative annex. formal description of the concepts 

described in the text. The text will 
take precedence when there is a 

discrepancy between the two 
descriptions .• The text is what we 
voted on. The state machines were 
added at the last minute and will 

always be out of synch with the text. 
The state machines also identify 

those areas where the standard is 
unclear and the implementor must 
.make some choices. Again this is 

appropriate for an annex, but not in 
the main body of the standard. 

6.7 DW T Y The following are a number of State MAchine 
comments already discussed with Michael Fischer , (not exhoustive). 
- Rx-Timeout m«hanism is not included in CSM. 
- !F_Mbusy in transition C3:1a should be NAV=O 

only. 
- Random Backoff in Tx when previous frame is just 

transmitted by this station is not implemented. 
- Reset NAV·when Medium not busy after 

CTS_Timeout after received RTS in third party 
stations is not implemented. 

- No Power Management bit maintenance. 
- Do not agree with UdpNA V statement in transition 

R4:1b. Only implement NA V update to protect an 
Ack. 

-The More bit is not sufficiently handled. 
-Transition Ml:lj should not be done for SID=O 

-Transition Ml:lp should not do PS-Poll for BCIMC. 
-
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- Do we need T_Awake in Mll:lld? 
I 

6.7.1 MB e part 5, next to last sentence. I , 

+lie eEach of these queues has a correspondinR DaR .... I 

6.7.1 ws e first paraRr3ph - ''oor to all use a uniform" p_oor wordin~ I 

6.7.2.4 MB e MovePSframes description. 1st sentence .••••• with the 
appropriate addresses and moves those frames ..•. 

PsMode(macAddr) last sentence •••••• may implement ft 
this function to always return 1 

6.7.3.4 BD T N Eliminate known deficiencies of the state machines Mike Fischer is to be commended for I 

6.7.4.4 and the clauses which call them out. the effort which went into creating . 
6.7.5.4 the state machines which are in D2. 
6.7.6.4 I particularly welcome the honesty 
6.7.7.4 which included sections that call out I 

6.7.8.4 know deficiencies of the state 
6.7.9.4 machines. These are excellent 

editorial notes which point out where 
more work is needed. 
Of course these deficiencies must be 
corrected before. the draft is sent to 
sponsor ballot and the clauses which 
describe the known deficiencies will 
have to be removed (since they will 
no longer be relevant) - it would be 
very embarrassing to forward a 
standard which called out known 
problems in the standard ••• even 
though this was one of the reasons 
for including them in the D2 draft, I 
am still bound to vote NO knowing 
that the state machines have known · 
identified f1aws ..• <grin> . 

6.7.4.3 EG E remove section this section references a paper and 
discusses future need for re-
evaluation. It's not appropriate for 
such a paragraph to be included in 
the draft. 
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6.7.5.3 SA T N There should be DS1:5, similar to DS2:5 There appears to be no reason to 
preclude an AP from forwarding 
frames from the wired medium to 
another AP on the wired medium. 

6.7.6 DM T N MAC needs to be capable of servicing more than 1 MSDU 802.11 should provide for MSDU reordering. 
simultaneously. This topic is too complicated for simple text inclusion This would allow allow for the situation where 
and should be discussed in committee. one MPDU of an MSDU is in back-off due to 

poor coverage by the destination station while 
another MPDU of another MSDU is forwarded to 
a station that is in good coverage. This is critical 
for infrastructure systems. If this is not defined 

. then all traffic to a BSA from an AP will be held 
back due to marginal coverage to one of the 
STAs.The end result is unacceptable 802.11 
performance since there will always be devices in 
the fringe of the BSA. MSDU reordering should 
not be allowed on a per destination basis since 
this could cause incompatibilities with existing 
NOS'. 

6.7.6 WR T N The MAC must be able to handle more than one This is very important in an infrastructure 
outstanding transmit frame. based system. If an AP is trying to transmit 

a frame to a STAin poor coverage and it 
has to backoff and retry, the MAC must be 
able to transmit another frame. 

6.7.6.3 MB e State C1:1d First sentence 
•••. delayed due to a medium bushy condition this ... 

6.7.6.3 SA t N remove ", or Iio-decrypta~le WEP frame" in C1:1a If WEP encryption is at the MSDU 
level, it is not know whether an 
MPDU is non-decryptable. 

6.7.6.3 SA t N I think that the state C2 has to be traversed in C1:3 In C1:3 the contention "There is no 
need to traverse state C2 in this 
situation, because ... " is false, becasue 
a station could have become 
disassociated without it's knowledge 
and its connection ID reassi~ned. 

6.7.6.3 SA t N . In C3:1a, remove "and the medium is not busy .•. " Upon reception of an RTS, my 
understanding from the text was that 
the transmission of the CTS was 
unconditional. 

I 6.7.7.3 BSi E Perhaps need to add a note here (or in section 5): Clarity. 
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Since a station may pre-authenticate with potentially 
many APs, each AP may have many times the number 

of associated stations authenticated with it. This 
implies the presence of a potentially large database. 
There must therefore be some mechanism for ageing 

and reusing authentication resources. H the AP 
decides that an authentication record of an 

unassociated station is to be reused, it has no way of 
notifying the station. Thus stations that have I 

preauthenticated with APs must be prepared to have 
their authentication status silently dropped - the 

status code not authenticated would be given to an 
association request. 

6.7.7.3 EG E M2:2d, Detect activity on new channel: If . I believe we're probing here, not 
media activity is detected (CCA only) by an polling. 

I 

active scanning station while awaiting activity 
indication (probe timer 1 running), this transition 
is taken to stop probe timer 1 and start probe 
timer 2, since there is a presumption tBllft floll 
that 2robe responses might be received. 

6.7.7.3 SA t Specify awake interval. 
6.7.7.3 EG t "Ml:lh, Process beacon from other BSS: If a beacon only update AP list for those AP's 

from a different BSS is received, this transition is taken to within your ESS 
update the NA V (only if a non-null CF period is 
indicated in the beacon), and to update the list of known 
APs (only if the beacon is from an infrastructure BSS 
within the station's ESS)." 

6.7.7.3 SA t N In State Ml description, remove ''the use of power Power saving is possible in an mss 
save mode, which is only possible by stations and is being added as per doc 
associated with an infrastructure BSS". 95/137r2. 

6.7.7.3 SA t N Must allow multiple PS-Polls in a beacon interval. A PS-Poll must be sent to receive 
each buttered frame according to the 
draft text. 

6.7.7.3 SA t N In Ml:lr, remove ", and to enter SCAN mode to find I may not wish to scan. I may already 
another BSS" have a list of known APs that I wish 
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to try first. 

6.7.7.3 BSi t N Particular IFS time is important in Ml:le Second sentance ofMl:1e is not true. 
Transmission of the beacon could 
occur immediately if the random 

backotT value chosen is O. 
6.7.8.3 SA e The description in Tl:2b is only true if encryption is 

at the MPDU level. ! 

6.7.9.3 SA e The description of R8:9a is based on MPDU level 
I encryption. 

6.7.9.3 MB e State R1:0 Go to sleep: !fWhen the F Awake. •... 
6.7.9.3 SA t N The text for R3:1b implies that carrier dropout should 

be used to terminate a frame reception and treat the 
medium as idle. I think the medium must remain busy 
until the end of the frame, which is determined by the 
lenlrth field in the PLCP header. 

6.7.9.3 SA T N The description for transition R4:1b has to be fIXed NA V does not guarantee no 
collisions, it just reduces the 
Iikelyhood 

6.7.9.3 SA t N In R8:9b the received frame shall be discarded if If a station has WEP enabled, non-
WEP is enabled at the receiving STA. encrypted frames should not be 

passed up to the LLC. 
6.7.9.3 BSi T N Delete all reference to updating NA V based on Length provides only partial 

PLCPlength. information. Poorprotocollavering. 
Fig 6-4 MB e Figure 6-4 and 6-6 are the same figure. One should be 

.deleted as redundant 

6.2.6.6 RTS/CTS Usage with Fragmentation 
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Figure 6-10: RTS/CTS with Fragmented MSDU 

Each frame contains information that defines the duration of the next transmission. The RTS will update the NA V to indicate busy until the end of ACK 1. The crs will 
also update the NAV to indicate busy until the end of ACK 1. Both Fragment 1 and ACK 1 wiU update the NA V, immediately after each frame is received, to indicate 
busy until the end of ACK 2. This is done by using the duration field in the DATA and ACK frames. This will continue until the last Fragment and ACK which will have 
the duration set to a SIFS+ACK time and Zero respectively. Each Fragment and ACK acts as a virtual RTS and CTS, therefore no RTS/CfS frame needs to be generated 
even though subsequent fragments are larger the aRTS_Threshold. 
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