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53 bdobyns RESPONSE The stated problem is acknowledged as a flaw. The resolution of comments
PCF 1 on subsequent material in this section provides the mechanisms by which a PCF can
operate over a singlePchannel PHY.
Restriction that PCF cannot overlap coverage area with another PCF on same channel] is fundamental
flaw. Prohibits use of PCF with single-channel PHY, severely restricts use of PCF with N-channel
PHY where N is small.
PCF must be redesigned to permit the functionality of PCF to be delivered with single channel PHY's
(or alternative way to deliver functionality).
1.  superframe timing
2. cf period management
3.  cf data delivery
5.3 bdobyns RESPONSE: Rejected because resolution of subsequent comments defines the operation
PCF 2 of contention free service under such overap conditions.
Append to paragraph 2 "The restriction on PCF operation for few-channel PHY need not preclude the
overlap of Access Points for those PHY. 1t only precludes the PCF-style beacon behavior and a
superframe delimited contention free service."
53 C. Heide RESPONSE: This information appears in section 5.3.2, Comment is accepted but the since the PCF is build on the DCF, when the Point
PCF 3 material does not belong in this introductory section. Coordinator backs off, what if a DCF STA gets conwol? Is
there a gap in the CF period for the transaction to complete?
specify what happens if there is a collision in the contention free period (by some STA which is
hidden from part of the BSS).
5.3 C. Heide RESPONSE: The start of the contention free period is identified by a field in beacon the success of the contention free period is largely based on
PCF 4 frames. The contention free period must start with a beacon frame. STAs knowing that it is in progress and sefting their NAVs. If
they can't do this, then partially hidden STAs will often see
specify how a STA knows the start of a superframe. DIFS when there aren't any and destroy the CF burst.
5.3 C. Heide RESPONSE: Remove 2nd paragraph, overlap behavior is discussed in subsequent there is no manner of overlap that won't result in destructive
PCF 5 section. interference, so why leave the excuse open?
second paragraph, second sentence, remove the clause "in a manner that results in destructive
interference with frame transfer."
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RESPONSE: same as comment PCF 1.

2nd paragraph is not acceptable to PAR requirements. Remove it. Can substitute
discussion of mechanism decided on to handle overlapping point-coordinated

BSA's.

Thete is no fully defined way to support time
bounded services other than PCF. PAR says we
must support time bounded services. Therefore

can't restrict some (radio?) PHY's from using PCF.

Not necessary to restrict any PHY. I propose a
method to handle overlapping PCF BSA's (on
same channel). If a STA hears PCF polis from an
AP not it's own it tells its own AP of situation
which causes the AP to change channels. I'm not
sure how this works in FHSS since hop sequences
eventually intersect but I'm sure we can quickly
figure out how to handle this. Maybe the STA
using FHSS concludes it is on same channel if it
hears other AP polls twice within a number of
hops. IR doesn't have overlap problem so not a
problem that it has only one channel.

May, 1995
53 C. Thomas
see PCF 5 Banmgartner
53 D. Johnson
PCF 6

RESPONSE: Rejected as unnecessary under
current PHY, can be added when new PHYs are
defined in frequency bands which have a defined
etiquette. The mechanism used to permit a CFP to
span multiple dwells with an FH PHY is probably
applicable to permit a CFP to span multiple medium
occupancy periods, with intervening, non-CF traffic,

Modify the PCF specifications to be consistent with a
spectrum etiquette.

as would be necessary under typical etiquette rules.

Operation in the US with unlicensed
spectrum now, and likely in the
future, will require conformance to
an etiquette. The etiquette must
operate on a power sense/timing
basis only and must control fair
access to any system conforming to
it. This includes systems that do not
necessarily conform to an
interoperability standard.

As along-shot alternative, ‘it may be
possible to establish a regulatory
arrangement in the US in which only
one interoperability standard is
permitted, much as HiperLAN in
Europe. In this case the PCF could
operate as specified, but this would
require development of a very strong
rationale.

This change is highly recommended,
but may not be possible in a
convenient time schedule and is not
a condition for changing the vote. A
dialog should be set up with
‘WINForum to determine what may
be required to provide for a PCF
function in the US in a future
revision.
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5.3 Fischer, Mike. RESPONSE: replace paragraph 1 with the text update to match CFDusage and subtype encoding that appear
PCF7 elsewhere in this draft
replace text with:
o The Point Coordination Function (PCF) provides contention free services. It is an option for a station
to become the Point Coordinator. All stations inherently obey the medium access rules of the PCF,
because they are based on the DCEF, with the Point Coordinator gaining priority access to the medium
using a PIFS which is smaller than the DIFS used for the DCF access to the medium. The operating
characteristics of the PCF are such that all stations are able to operate properly in the presence of a
BSS where a PCF is in operation, and (f associated with a point coordinated BSS) receive
asynchronous data frames send under PCF control. Itis an option for a station to become the Point
Coordinator, as well as to be able to respond to contentionDfree polls by a Point Coordinator with
CFDdata transmissions. A station which is able to respond to contentionPfree polls is referred to as
CEFDAware, and may request to be polled by an active Point Coordinator during each superframe.
When polled by the Point Coordinator, a CFD Aware station may send one data or CFDdata frame to
any destination (not just to the Point Coordinator). If the addressed recipient of a CFDdata
transmission is not CFDAware, that station acknowledges the transmission using the normal DCF
acknowledgement rules, and the Point Coordinator retains control of the medium using a PIFS
duration before resuming CFDtransfers.
5.3 Geiger RESPONSE: same as comment PCF 5. This can not be guaranteed! Several things are missing from
SEE the standard to even come close to making this possible. FHirst,
PCF 5 The basic restriction is that a PCF can not overlap with another PCF on the same channel in a there is no way to control a mobile unit's power. A 1000mW |
manner that results in destructive interference node can cross over several PCF functions with no control. i
Secondly, we specify no area restrictions in standard to limit |
range of PCF and associated nodes. This must be investigated
further before it is either accepted or rejected in the Draft. I feel
that this function must be removed.
5.3 Lewis RESPONSE: same as comment PCF 5.
SEE PCF 5
clarify limitations. If restricted to certain PHYs, state which PHYs. Need a clear mechanism to
either control PCF contention or clearly define the set of conditions in which PCF is permitted or
supported. If all conditions are not met, a station should not be permitted to intiate PCF.
53 Rick White RESPONSE: same as comment PCF 5. Not defined
SEE PCF 5
9 2: If the use of PCF access is restricted to certain PHY type, these types must be defined.
Otherwise this sentence should be removed.
5.3. Mahany RESPONSE: same as comment PCF 1. Second paragraph, it is not clear how PCF contention
SEE PCF 1 controlled in any PHY when multple BSS’s are
Add mechanism to control PCF contention in ESS or multiple independent BSS installations. present simulataneously. IR is single channel , DS
with limited channel set has high probability of
overlap on a given frequency, or even in FH when
occasional simultaneous usage of a given
frequency will occur.
53.1 bdobyns RESPONSE: Rejected N There does not appear to be a need for the max an min to be
PCF 8 managed (in fact, it is unclear that there is any need to restrict these values in the
standard).
Define a Superframe Length Minimum and maximum (and put the min, max in the MIB).
53.1 C. Heide RESPONSE: Accepted insofar as DCF operates during CF period as well as contention The PCF runs over the DCF, they are not mutually exclusive.
PCF 9 period.

clarify the first paragraph and figure 5-15 to be consistent with figure 5-2.
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53.1 C. Heide RESPONSE: The Osupeﬁmmg lengthO is a poor name, since what is being describedisa | to preset their NAVs all STA must have the same parameter
PCF 10 Ocontention free repetition rateO rather than a length. Rename (globally) superframe to for length of superframe - from where to they get this and how
CFP rate. Add CFP_Rate managed object (GET, REPLACE) and add a CFP_duration field | is it assured they all have the same.
to beacon frames.
explain where the length of CF parameter orjginates.
53.1 C. Thomas Change 3rd sentence of 1st paragraph to " Within a given SF period, the PCF Figure 5.2 shows that DCF is basis for and always
See PCF 9 | Baumgartner shall be active in the Contention Free Period, while the DCF is active all the time. | present with PCF. This is important to me because
this was the major claim of superiority made for
this protocol so we better not forget it.
5.3.1 C. Thomas RESPONSE: Partially accepted. OThe CFP_rate is determined by a If manageable we need to say by whom
PCF 11 Baumgartner higheyer managment entity. The current CFP duration is determined by
the point coordinator, subject to the CFP_Max managed entity. o) gt
Change 1st sentence of 2nd paragraph to "The length of a SF is determined by the =
C "
5.3.1 David Bagby RESPONSE: Covered by response to PCF 10. See imbeded comments and annotations
See PCF 10
1. Superframe Structure
Hum, the MAC group needs to discuss the super frame stuff again - |
i have heard it argued that the concept of the super frame is no longer
| applicable due to the way the CFA stuff has evolved. IF this is true then,
i the references to supen‘rame need to be removed from the draft before
f: sponsor ballot (refs in thls sectlon and others) [DB1] : _
53.1 Fischer, Mike. RESPONSE; The access procedure updated in 5.3.2 provides for CFPs which span dwells | see column to right as well as other comments of mine.
PCF 12 wth an FH PHY; so the restriction is removed, thereby addressing the problem. regarding the dwell time himits. (section 10.6.12)
The restriction of the superframe duration to not exceed the dwell time in an FHSS PHY renders the
FHSS PHY essentially unable to support CF services of any kind with the typical dwell times listed
in the current draft. This is unacceptable, so if the FHSS PHY is retained a means of permitting
multipleDdwell superframes must be found. Lengthening the dwell to several hundred milliseconds
is not an appropriate solution, because of excessive delivery delays and vadance that introduces to
time bounded service when retries are necessary. I do not have a good solution to suggest, but urge
that one be found or we will have to choose between no TBS or no contentionDbased service with the
FHSS PHY.
53.1 Geiger RESPONSE: This section no longer attempts to define the hop dwell time. Define the period of time
PCF1
3 The hop dwell time is undefined 1
5.3.1 Rick White RESPONSE: . Partially accepted. Superframe terminology is removed. The pOSS|b|I|ty of There is not reason for it and it just complicates the
PCF 14 delay of transmission of beacon transmissions still exists, but particular MAG/PHY pairs can | synchronization of STAs. A STA should not transmit an

minimize the occurrence of this by appropriate setting of MIB elements if desired.

Superframe stretching must be removed.

Asynchronous frame if it and its ACK are not complete
before the end of a superframe.
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531 Wim RESPONSE: Accepted in the context of other changes. CFP always begins with a beacon, | The relevant parameters need to be put in the Beacon, rather
PCF 15 Diepstraten CFP_rate is an integral number of beacon intervals. The start of a CFP is determined by &4 | then in the Association Response, because the Iatter will not
Beacon with a nonDzero CFP_remaining_duration field. work for overlapping stations of an other BSS.
Superframe boundaries should be specified, such that they relate to the TSF. This allows stations to
setup their NAV for a length of CF_Boundary, when they detect that a PCF is active in the BSS. The
following is needed: : B
“The target SF starting time will be when TSF mod SF_Length =0.”
The text should also identify how the relevant parameters of SF_length and CF_Boundary are
distributed.
The prefered method is to put them in the Beacon.
5.3.1, et seq Bob O'Hara RESPONSE: Same response as PCF 10, Superframe is a holdover from PCF TBS. Since PCE TBS is
See PCF 10 no longer supported, the supexframe is no longer necessary.
Delete the Superframe concept. Becanse the PCF can gain priority access to the medium
(through the use of PIFS) a superframe is not needed to
support STAs in power saving modes either.
53.2 C. Heide RESPONSE: Accepted. Any STA can become a PC not just a AP according to
PCF 16 previous paragraphs.
first paragraph third sentence remove the word "associated".
532 C. Heide RESPONSE: Bits are in the frame subtype, as listed in Section 4. cannot find any such bit in section 4.
PCF 17
specify what bit in the header.
532 C. Thomas RESPONSE: Same response as PCF17. Wonderful improvement to the efficiency but not
see PCF 17 | Baumgartner implemented in the frame format description of
Get these authors of this section together with the authors of Section 4 to Section 4.
determine where the CFP ACK bit should go in the frame header. There is a
reserved bit in Frame Control field.
53.2 Fischer, Mike. RESPONSE: Rejected. Instead insert statement that OA point coordinator may only A sizeable percentage of BSS traffic is expected to have the
PCF 18 operate at a station the provides DSS functionality. This can either be an AP in an AP as either transmitter or receiver. Hence the greatest gains
infrastructure network, or a station designated as an AP, with null DS, in an IBSS. Ad-hoc | from the lack of need for backoff and the piggybacking of
networks cannot use the PCF. acknowledgements comes when the AP station is TA of each
CFDbdown frame and RA of each CFBup frame.
Add a statement that OThe PCF is not required to be located at the same station as the AP, but for
most uses of contention free communication, any other configuration results in reduced throughput
and increased transit delays for most frames.O
532 Rick White RESPONSE: By setting CFP_rate nonBzero in a CF_Aware AP, Not defined s
PCF19
How is the “one special STA per BSS called the Point Coordinator” determined. This must
be defined.
532 Rick White RESPONSE: Accepted.
PCF20
There are no longer any CF-Up and CF-Down frames. This section must be rewritten to
reflect the currently defined Frame types and subtypes
53.2.1 Bob O'Hara RESPONSE: Same response as PCF20. out of date
See PCF 20

Update to reflect current frame types in table 4-1
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How does a station know what the Maximum CF- penod Iength is? This must be defined and
. must be a PCF distributed value.

53.2.1 C. Thomas RESPONSE: Accepted. Seems to me the setting of NAV is primary
PCF 21 Baumgartner method of DCF deferal. Stations don't have a
Change last sentence to "Even if a DCF station do not set its NAV to the protocol called Contention period, the use DCF
maximum CF-Period at the beginning of a SF for some reason, the shorter which results in their transmissions being in the
PIFS.. needed by stations using DCF only." Contention period.
5.3.2.1 Geiger RESPONSE: Agreed, but the definition belongs in Section 4, not Section 5.3. CF-End Frame is not defined anywhere
PCF2
2 CF-End Frame needs to be defined
5322 A. Bolea RESPONSE: Same response as PCF 4. It is not clear how a station knows when the SF is starting.
see PCF 4
5322 C. Heide RESPONSE: Accepted. because of hidden stations the possibility of a corrupted CF
PCF 23 period cannot be eliminated.
first paragraph, last sentence, replace "eliminates” with "minimizes”.
53.22 C. Heide RESPONSE: Accepted with modifications for cutrent terminology. OAIll STA in the BSS, If CF aware STAs set their NAVs, then they cannot transmit
PCF 24 other than the PG, shall set their NAVs to the value in the CF_dur remalnlng field in the during the CF period.
beacon frame.O .
first paragraph, first sentence should be "All non CF-aware STA shall preset their NAVs to the
max1mum. .. 5
5322 C. Thomas RESPONSE Same response as PCF24 _This unpor[a_nt opera!jon notexplajned
see PCF 24 | Baumgartner ' e @ '
Must describe how STA knows the begmnmg of thié SF-so it can set its NAV. i i - - i . s
5322 C. Thomas RESPONSE: Accepted. Updated text is ODuring the CFP, stations shall ignore their NAV If everyone sets NAV at beginning of SF then no
PCF 25 Baumgartner when directed to transmit by receipt of a Data-+CF- PoII Data+CF Ack+CF Poll, CF-Poll, or STA could transmit according to rules set up
CF-Ack+CF-Poll frame.O previously.
"Add to'end of 1st paragraph "Stations operating in PCF mode will ignore their B o el
‘NAV when they are dirécted to transmit by PC."
5322 Fischer, Mike. . RESPONSE:. Accepted with modification that the PIFS lmmedlately precedes the beacon simplification, avoidance of severe delay in beacon generation |
PCF 26 - - rather than lmmedlately following the beacon = when the nominal beacon interval occurs during a superframe.
(when the PCF and AP are not colocated) and the AP is not
There appears to be considerable simplification to synchronizing the superframe with the beacon , heat the hl'ead Of the Pol}ing List
* interval, especially in.cases where the AP and PCF are colocated. Recommend adding a statement By N P B SN -
" that OThere shall be an integral pumber of superframe intervals per beacon interval. The timing of
these shall be synchronized such that the PIFS interval to gain medium access for one of these
superframes immediately follows each beacon transmission.O X
| 5322 Gegier RESPONSE: Same response as PCF10. CF_Period not listed in MIB table -
- see -
PCF1 CF_PeﬁB& parameter add to MIB table
0 N ;
53.22 Renfro i RESPONSE: Same-response as PCF 10. Describe how stations know superframe timing.
" see PCF 10 ' ' : t
53.22 ' Rick White RESPONSE: Rejected. The PCF distributes the CF_dur. remalnlng value in the'beacon. i
‘PCF 27 The MIB contains the CF_max_duration. i

Resolution of comments on D1, section 5.3

page 7

compiled by: Michael Fischer



May, 1995

Doc: IEEE P802.11-95/100

5322 Tom T. RESPONSE: Rejected, this information is sent in the beacon frame which is required to Throughout section 5.3 there is mention of the ‘Start of the
PCF 28 occur at the beginning of each CFP. Itis necessary to provide synchronization betwesn Superframe’. In this section each station is somehow
beacon interval and CFP repetition interval. As a result, this is better done in a beacon field | supposed to know when this start is. There are two choices;
rather than overlaying yet another usage on the duration field (which is supposed to be use the duration ﬁ_eld as mentioned to the left, orhave a
uniform across multiple frame types). beacon or some kind of CF-Start frame at the beginning of
each Superframe. (I would personally prefer a CF-Start frame,
Replace the first sentence of the first paragraph with the following: howe%v.er the duration fleld solution builds on an existing
capbility and has less impact on the standard)
The Duration field of the first Data frame sent by the PCF at the beginning of the Superframe shall
have a value equal to the length of the contention-free period desired for this superframe by the PCF.
Subsequent Data frames will have a duration field equal to the time remaining until the end of the
Contention-Free period.
5.3.2.2. Fischerma:NA RESPONSE: Same response as PCF23. I cannot find a reference in D1 that indicates the mechanism
See 23 'V Operation for STATIONS to determine the beginning of the SuperFrame.
(Within the First paragraph, missing reference: how do stations determine the beginning of the SE?
context of PCF
operation)
5.3.3.1 Bob O'Hara RESPONSE: Provisionally accepted. Certainly immediate retransmission for the retry The combination of priority access and retransmission without
PCF 29 count used for DCF is inappropriate. There is a potential benefit to having a separate competition will lead to starvation of non-CF STAs in cases of
CF_retry_count parameter. When CF_retry_count = 0, the behavior is as suggested in the | noisy media or marginal transmission conditions.
comment. When CF_retry_count = 1 there is some recovery for bit errors on the medium.
Larger CF_retry_count values are not likely to be beneficial. The addition of the
CR_retry_count is an issue for further discussion.
Add as the last sentence in the section: "CF frames shall not be retransmitted in the case of failure of
acknowledgement.”
53.3.1 C. Heide RESPONSE: No change needed. The PC transmits after a PIFS interval in the case that if this is the case I want it pointed out so that I can object. If
PCF 30 the medium is not busy at that time. :If the STA responds after an SIFS intetval, the the response is there, but not being seen by the PCF, then
medium will be busy at the PIFS intetval aftér the PCOs last trarismission. transmitting blindly after a PIFS will corrupt it and the
retransmission will never work and is just a waste of
third paragraph second sentence says "afier a PIFS gap" - if this means without regard to busy everybody's time.
medium it should say so. -
53.3.1 C. Thomas RESPONSE: Rejected. The concept of OCF-AwareO pertains to whether ‘| But can a station that is not CF aware transrmt
PCF 31 Baumgartner a station is able to respondto a CF-Poll. All stations are capable of during the CF period because it has set its NAV at

receiving Data frames (of any Data subtype) during the CFP, as well as
Data frames (basic data subtype) during the contention period. If a non-
CF-Aware station receives a valid Data frame, an ACK control frame is
used to acknowiedge because the non-CF-Aware station is not able-to
piggyback its acknowledgement on a Data frame sent in response to the
CF-Poll.

Second paragraph describes something that can't happen--a non CF aware station
transmitting during the contention free period. I don't know solution but must be
decided and changed.

the beginning of the SF period? I assume that ail = ;
stations can ser NAV at beginning of SF since the ;
description of that action didn't say otherwise. On
thinking about this more I believe that pseudocode -
for sending of ACK and CTS in any circumstance
includes ignoring NAV.
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5.3.3.1 C. Thomas RESPONSE: Accepted. Sentence doesn;t make it clear that PC is checking
PCF 32 Baumgartner for medium busy during the PIFS gap.

change last sentence of 3rd paragraph to "...control and transmit the next frame
after sensing that the medium is clear for a PIFS gap..."
5.3.3.1 Rick White RESPONSE: Accepted.
PCF 33
9 1: There is not a CF-Poll bit in the subtype field. CF-Polls are Async Data frame subtypes.
5.3.3.1 Rick White RESPONSE: Accepted.
PCF 34 LT
9 2: There is not a CF-Ack bit in the subtype field. CF-Acke are Async Data frame subtypes.
5.3.3.1 Rick White RESPONSE: Rejected. The paragraph will'be feworded to clarify that the CF-Ack function
PCF 35 in the frame subtype represents an acknowledgement of the immediatety preceding frams,
without regard to the addressed remplent of the payload if the frame type is Data+GF-Ack or - ‘
Data+CF-Poll+CF-Ack. - g 9 9]
1 2: D2 must be for the same station if it id to be used for Acklng the U1 frame Otheanse ,
the PCE will send a normal ACK. . - o nesae
5.3.3.1 Rick White RESPONSE: The clarification is that the non-response applles to CF-Poll. Recelpt ofa
PCF 36 valid frame must be acknowledged in all cases.
1 4: In 13 it states that if a station is not PCF aware, it should responded with an ACK to a
CF-Down frame. In 14 it states that a CF-Down frame need not be acked. Contradlctlon
must be resolved. el .
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5.3.3.1.

PCF 37 - -

Fischerma:PC
F Transfers
when the PCF
station is
Transmitter or
Recipient

RESPONSE Rejected The problem descnbeo in the cqumn to the nght does not occur.
The PC knows whether a response is expected by whether a CF-Poll (alons or with Data
and/or CF-Ack) is encoded in the subtype of a transmission from the PC. If a response is
expected and the response does not occur after the SIFS inteival, the PC can assume that
the response wili not occur, and can maintain control of the medium with the transmission of

| another frame after the PIFS interval from its preceding transmission.

Last paragraph of sectlon
Note that a station must at least respo"d wu.h an acknowledgemem for the preceedmg (‘F Down
ﬁ'ame The lack of any response to the CF-Down frame will be considered an error. - :

See first paragraph of this section:

The PCF shal! send (CF-Down) frames between the start of the .
CF-Period and the CF-End using the SIFS gap except ia cases
where a transmission by another station is expected by the
PCF and an SIFS gap elapses without the receipt of the
expected transmission. In such cases the PCE shali send the
next (CF-Down) frame 2 PIES gap after the end of thelast
transmission. A CF-Poll bit in the Subtype field of thése ’ '
frames will atlow the stations to send their {(CF-Up) data if
any. Stations shall respond to the CF-Poll immediately when a
frame is queued, by sending this frame after an SIFS gap. This
zésults in a burst of Contention Free traffic; the CF-Bust.

Last paragraph of this section:

Note that a station need not respond when the statior has no
CE-Up traffic t6 send, and no acknowledgment is required to
be returned fer the preceding CF-Down frame. A responding
CF-Up frame in these cases shall not be considered an error.

This section hasthe following problem:

How can the PCF know whether to expect a response ot not:if
this is an option for theteceiver? This forces the PCF o'z~
choice of “always separate PCF transfers by PIES, because
there might be a response frame for any transfer.” Le.:

If no acknowledgement is required to be returned, then the PC
1s likely to begin a new CF-down frame after SIFS, since the
PCFis allowed to separate CF-down frames by SIFS when it
does not expect a response. Now assume that the receiver of

| the first CF-down frame takes the “option” of generating a

“responding CF-Up frame” in this case (eVeﬁ though it is NOT

| required), bt the PCF is NOT expecting a réspouse. The
| receiver will create a collision w1th the PC_ because it has

taken this option. Therefore the “opmon” should be stricken
from the specification, and the generation of a responding CF-
Up frame when the PCF is not expectmg 1t should be
considered an ERROR and illegal.” ~ -7

Basically, the problem here is that there needs to be explicit
requirements on the part of the CF-aware station, such that the
PCF can detérmine whether or not a response is forthcoming.
If the PCF cannot make this determination, then the rule
earlier in this section needs to be changed, such that all CF-
down traffic for which a response cannot be predicted should
be separated by PIFS instead of by SIFS. Such a delineation is
not currently clear.
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53.3.2 C. Heide RESPONSE: Rejected. The two issues listed in the column to the right are not problems. (1) if the PC can't hear the destination station the transfer will
PCF 38 For issue (1), the destination station is irrelevant. If the source station received the CF-Poll, | mever work and will corrupt forthcoming transmissions from
the PC will be able to hear the transmission to the destination, the duration field of which the PC.
provides the information the PCF needs to know when it may resume transmissions. The (2) the length limit of the CF period cannot be guaranteed
resumption by the PC occurs an SIFS duration after the ACK or a PIFS duration after the because the PC has no control over how long these two STA
duration in the Data frame, whichever occurs first. For issue (2), these stations cannot seize the medium.
Oseize the mediumO because the CF-Poll function pemits the station to initiate one
transmission, so the frame + Ack length limits apply. i
station to station transfer in the CF period should not be allowed ) Y . :
5332 C. Thomas RESPONSE: Accepted. This action is'imyplied but better to explicitly state
PCF 39 Baumgartner it. o e T s
i . Add after 2nd sentence "To allow this transaction the PCF, when it receives a T
data frame no directed to it, waits PIFS instead of SIFS.
53.3.2 Mahany RESPONSE: Accepted. Must allow for full MSDU with fragmentatlon. Also see
PCF 40 Mahany comment at853.41r - no
Change Max MPDU Length (Figure 5-17) to MSDU Length i it Iy T O Y
5.3.3.2 Renfro RESPONSE: Update text to clarify that receipt of a CF-Poll allows the transmission of a Stateé that BCF will résume CF-Down transmissions after
PCF 41 single MPDU, and that each MPDU is acknowledged, just as with transfers during the - SIFS périod after ACK. What if message being acked ~
contention period. . contains additional fragiients? Either PCFmust bé‘4ssuted of
| hearing’ message of PCF must walt PIFS a.fter ACK to begm
| trahsmission. ; i
534 C. Heide RESPONSE: Remove this material from Section 5.3. The PCF provides an altemative ! whit does that ihean? "
PCF 42 { mechanism for frame delivery, not a different service class. !f a time bounded service using | ¢ . o= ‘
contention free frame delivery is to be defined, the subject of this comment needs to be t ] '
addressed. However, this text does not belong in Section 5.3. 3 B i
define TBS that "may have multiple service levels." | ] ] . 3 . -
5.3.4 Fischer, Mike. RESPONSE: Accepted. , clarify that CF is not a service but a medium access, modality
PCF 43 . Replace this text with OThe PCF provides an alternate mechanism to access the WM. Within this
. contention free medium access, both asynchronous and time bounded services can be provided. 0O i i N
5.3.4 " Rick White RESPONSE: Same response as PCF 42. Not defined.
'See PCF42 | ' .
If Contention Free Time Bounded Services “may have multiple service levels”, they must be o e
defined. e o
'5.3.4.1 . Fischer, Mike. ‘ RESPONSE: Accepted. i leave room for a full contention-based frame per superframe
PCF 43 ey e SRPT
" Change equation for CF_Boundary to be Max. Fragmented MPDU with RTS/CTS and ACKO
. 53.4.1 |i  Geiger RESPONSE: CF_max is being added to MIB. aMax_Frame_Length is in MIB, and is The amount of time allowed for the ¢ontentionperiod, one max
! PCF4 relevant parameter, rather than maximum async MPDU. Question,on backoff is unclear N | * size MPDU is silly. Ibelieve thiat'the contention free period

the, people processing this comment seano difference between hacicoﬁ at the end of the

superframe and backoff at any other time during the superframe Also N the comments to

the right do not appear to relate to these questlons N has some text been lost in

aggregatlon of the comments? . -

L7 Do L3 oy i i

. ; “How does BACKoff operate durmg the md of} lhe supetf:ame" e

« . CE_Boundary missing &omM]:B . - -

Max. Async MPD is undefined and missing from ’VI]IB

shiould take no more than 1/2 of the superfrarie, especially ifit:
is intended for real-time traffic. This allow:s bursty. traffic {0 get
through at a reasonable rate without moving uj to priciity type
of traffic. “The priority traffic doesn't have-any ‘defined:
meEhamsm for congesuon control Thls is una:éceptablé.

,,,,,,
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53.4.1 Geiger RESPONSE Accepted The CF_du ratlon _remaining field in the beaconframe provides One consideration for Superframes to contain several hops &
RCF4 _ for a_ CFP that exceeds one FH dwell period. _ 5 hop dwell perieds is that one might be able to scale hop times
5 2 * dynamically without' impacting the Superfra.me
. Some people would like to see the dwell time in FHSS PHY not exceed more than afew max
5 T OTIEIN - TR packet lengths. This is to avoid interferenc# from microwave ovens etc. We rmght consider that a 5
S Superframe extend over several hop & hop dwell periods rather than size it to a single dwell time v :
_ Greg Smith 2 Having a mechanism in the standard that aﬂows ore’ i

rule that does not take application or traffic characteristics into account.

The contention free périod shall be limited to 50% of the SuperFrame_

| RESPONSE: Rejected. This.sort of arbitrary_limit is unnecessarily restrictive for a general

implementation (CP-awa.re) to shut down async on]y

predatory. After all in an ISM band the CF period is going
tohave tS cope with other outside interference, why not™ -

async traffic.

H

stations to one packet per SuperFrame could be considered If

53.44° RESPONSE: A functlonally comparable fesolutlon with a more general tlmlng s proposed It is not clear whether the provision for one max.
see PCE43 for PCF 43 : ! Ve Asynchranous MPDU allows for fragmentation, RTS, CTS
: = el o, o e ._ i Ty - collision avoidance, eté. This mustbe made explicit, as it may
Rewse soﬂwt superframe a.llows at least one fragmemed Asynchronous MSDU may ‘be transmitted preclude use of some access mechanisms (or fragmentation) if
pervsupérframe using RTS,-CTS mechapism, , with fragmentlength set:to aMPDU_Minimum. | PCFisused, or it may force adaptive algorithms to establish
Alternatively setiing-fragment nlength to aMPDU _:Current_Maximum would be accaptable : | SFlength.
53471 Renfro RESPONSE: Accepted. Must allow time for max MPDU and Max contention window. |
PCF 47 i T, R If large'amiount of contention treffic, superframe will ]
- - oo s T == . ) | Continally stestch to-the point Whers there will be insufficlent |
i s T N Y | time for contention free, servu:e ma pamcular suparframe
5.3.4.1 “Rick Whitz - RESPONSE: Rejected. The rélevant MIB variables are CFP_rate and CFP_makx_diiration. | Notdefined.
PCF 48 .
Must define a MIB Value for [ength of the Contention Free period. ST ; : o - :
5.3.4.1 Rick White RESPONSE: Same response as PCF 14, Theta is not raason for it and it just.comjlicates the
See PCF 14 Sl synchronization of STAs. A STA should-not transmit an

9 2: Superframe stretching must be removed.

Asynchroneous frame if it and its ACK are not oomplete

[+]

before the end of a superframe

Toais b
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5.3.4.1.
PCF 49

Fischerma:Co
ntention Free
Length Limit

RESPONSE: Accepted in principle. The superframe concept is largely irrelevant, but the
expected transmission time for beacons, some of which occur at the start of CFPs can, and
will be delayed under a variety of circumstances. The principal requirement for minimizing
these variations occurs in a PHY-specific manner (such as FH needing to maintain hop
synchronization), not for a CF-mandated purpose. Time bounds can be calculated fora
time bounded service that uses CF frame transfer with or without rules about the
apportionment of time within the contention free repition period. The time usage guidelines
will be reexamined after completion of the rules to permit PCF operation with overlapping
single-channel PHYs.

Size of superframe should be revisited, based upon objective.

' immediately following the-end of the. CF period PEUS some

| MPDU) in order to attempt to giard against excessive SF

The reasoning given for the chosen value of the limit is
nonsensical.

The requirement needed in order to guarantee the time
necessary for “at least one maximum size Asynchronous
MPDU” to be transmitted during the contention portion of the
superframe is infinite. This is because in a heavily loaded
network, it is possible (although not likely) for collisions to
consume the entire contention portion of the SF. The choice of
the size of one maximum size Asynchronous MPDU increases
the probability of transmission of a contention period frame,
but it does not guarantee it.

Once a frame begins, the medium should be sensed busy by
the PCF, and therefore, SF stretching should result to allow
any size asynchronous frame to be transmitted. If the point is
to avoid SF stretching, then this method might help to
minimize SF stretching, but there is still the possibility of a
first contention frame (or a combination of frames) using 99%
of the contention period, and the next asynchronous frame
being a maximum size MPDU then stretching the SF into the
next CF period for the maximum possible amount of time
anyway.

The limit should be set based upon the 95% confidence
interval for collision resolution given a “large” niimber of ™~ ~
contending nodes.all attempting,to gain centrol of.the.ngtwork

period of time (like.the maxirum length asyanchrenous

stretching. Probability of SF stretching is very likely in any
case anyway.

-53.42
PCF 50

A Bolea

"RESPONSE: Accepted- ' e -

| Refererices, to CF-Poll, CF-ACK. Bitsnezd to. be'.ccn'éaﬁ‘ =
| usingmew frame types. This applies tg,other sections also. ;-

5342
PCF 51

Bob O'Hara

RESPONSE Accepted

i replace the—sec(md seftence Gf paragraphitwo withe *'A”CF—aware station s'ﬁz;ll— Aéknowledge receipt of

each Asynchroncus Data frame of the'GF-PsIl sub;types from the PCF using Data frames of the CF-
ACK: subtypes;:sent 4fter an-SIFS-interval.- A CF-awazté stationshall acknowledge receipt of all other
Asynchronous Data frames using ACK Control frames sent after an SIFS interval.

Update to reflect,new frame.: SUbtypes Tk g

- E o — ¥ N s - - o

5342 o

C. Heide

RESPONSE RTS/CTS is never used durlng the contentlon free penod )

§oa

rule l prewous sedtions say that RTS/CT S use is cont.tolled by the RTS Threshold paramieter.

contradiets section5.2.7 : - P

| C.Heide

Clarify how this rule is broken in the CF penod
RESPONSE: Accépted. - i :

rule 3 + cofrect the last Séntence; 2 STA%s allowetito ‘respond or nof réspond i

contradicts 5.3.3,1 : 1r,

i+

53 4.2 —_
See ECF 52

.C.Thomas.. ,
Baumgartner !

RESP_ONSE. _SameJesponse_as PCF P ‘_f-‘-. . i 3 “.": -l

i

Change to"'t. Only Data frames, resultmg ACK frames (if any), RTS frantes, and
resultmg CTS frames shall bé sent...

| Serfencewas fasértect, RTS/CTS & allowadta

enhance reliability of CF transmissions against
hidden nodes and to aid in resolvmg overlappmg
BSA contentlon g

7 "
I
1. % et - “4) B >
e A J
a2 e P S g DO e i AT

"
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i 5-3-4_'2 Flscher Mike. |~ T - | RESPONSE: 'ﬁEi:eptsd ebpec:aﬂy betause some PHYs may have good feasonsto ™ In general, nfatmgenent frames can be semtanywhere data~ —
PCF 54 | transmit beacon frames during the CFP, and there seems to be little beneﬂt in allowing frames are allowed, hence they should be permitted during the
_____ -8 i | bsacon- framas but prohlbmng other managemieftframes. 1 (22 15 el e ' CF period. 2 S
i IR i i z a= b andh, LT
= i i T There appears to be 1O reason for pmhlbmng ma.nagen@nt ffﬁﬁes ﬂ'" 'TEE’CF penM“Suggesr— [T e : o
3 deleungamamle#l 1S L¥ 00 12 B2 B fUs s ¢ j . ]
Rick White T RESPONSE Same response as PCF 50 C ' There are no longer CF bits in the control field of the MAC
ol 2l ) o 5 - header. They are dlfferent Fra.me types
i ‘o ContsntnonT—'_ee u,sageﬂ-ules mushb ‘rewr}“t’teﬂ In order-To elifninate the Teference to bits and et e
| instead reference frame subtypes.
- | Wi o ove T RESPONSE Sammsponse as PCF 54, The hm1tat10n is not necessary, a;nd does greatly jncrease the
] See PCF 54 Diepstraten c ORI TR AT R AT e T g LT G Beacon timing complexity, because the SP-interval -and--" -
o All managemem frames shouldalse be allowed to be send dumlg the CF penoﬂ Beacon interval can not be alligned.
53.5 bdobyns T RESPONSE: 'Réj‘éc*ted The rational statement seeks to overcome the single-channel This allows few-channel PHY which cannot support PCF
| PCF 55 ' restrictions-whichi tiave been-addressed-sisewhere in-this section: ‘Also, the asynchronous | functions because of overlap restrictions to still support a
GF sérvice is dannectnonless so the dse of Start Connecﬂcn Fiequast is |nappropnate contention-free service which may have a better Qos than the
Lei= o o l regular Async service.
.“m 'ACFS1o'be initiated in a non- PCF enmamem wuh 2 Start, Connection Rethr =
53.5 Bob O'Hara T :RESPONSE‘ Aecepted ST T & Liti ' ‘| Out of date.
See PCF 50 afin , w3 2 nif Bt oy
=< . i _.'Uprla;epzragmphs toreﬂectnewsu'ﬁf’vpesmt’able-‘!—l o e e e o e
5 3.5 Geiger A RESPONSE Accepted. ‘The tntroduqtory wording predates the cu rrent:=CF mechanism, This pa:agraph is a bunch of bull. The difference between data
PCF5 and will be rewritten to reflect the usability of the 5FP to convey asynchronous (e.g. transfers in the contention free period versus the contention
6 connecﬁonlass) and connection based traffic. . period is the QoS. The contention free period allows a
; . R ' conmnection oriented service to be established with some QoS
Asynchron.ous;traffm is cha.ractenmedfby‘ il bursty, connecuonlﬁss_na ure, The ACES allows ... | : assgciated with the access to the media and predictable results
=t £: e [ - “'when the media is busy or no more conteation free period.is -
TN T I ey available. The contention period provides no QoS. No
' 3 bandwidth can be reserved or guaranteed nor can delay or
2 - congestion be managed. Access to the contention free period is |
.,_ managed by the PFC.” Access to the m#dia duting the-
N P T SR - .. | contention period is asynchronous in the-sense that the point in |
which a stations grabs the media is not predictable by any other
s station in WLAN. Accesses in the CF period are predictable by
_ - [e=l =2 % = = s e B the PCFasid other station in the WLAN. Talking about a ACFS .
‘ i procedure is silly. The discussion here shouldbe about -
.+ connection oriented or connectionless services, not ACFs what
| 3 e e every that means. g
53.5 Geiger T RESPGONSE: Same fesponse as PCF 57 - == = ¢ If the MAC is going to control the access to the media, and part
See i of that access involves some QoS parameters, then how the ]
PCF5 | The pu‘ilmg listisa Togical construct,..: This list has to be more than this. If the intent of the CF MAC administrates the QoS of the polling list better be in the
7 u —pmod 10 provi&e, be\'r.er QoS thati the contention period, how the’ QdS is 1mp1emented fsa-° | standard. Managing the CF polls and who needs service versus
function of the MAC. .. e who doesn't during each frame must be a function of the MAC,
SOV 0D T it - not some higher layer.
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535
PCF 57

Rick White

RESPONSE: Accepted. The full scope of how polling list management might be pefformed
does not have to be within the standard. However, a minimum set of polling list
management facilities must be defined to permit arbitrary CF-aware stations to operate with
arbitrary CF-capable Aps. This minimum set appears to include modal listing (request CF
as part of association, and remain on polling list as long as association continues),
connection-initiated listing (added to polling list when connection granted, remain on list until

" connectioh ended, only foi connection-oriented services), and trafic based (indicate CF-~

aware at association, be added to polling list after sending a contention-based frame with |
{oAP= =1, remain-onpolling list untii some number ofCFPs have elapsed WIthout gene!atmg
‘any toAP 'traffic nor receiving any fromAP traffic). - s

Must define how-a sfafion gets on the:%polling list”. . .

5.3.5.1

See PCF 50

Bob O'Hara

RESPONSE: Accepted.

Update paragraphs to reflect new subtypes in table 4-1

Out of date.

5.3.5.1
PCF 58

Bob O'Hara

“RESPONSE: Accepted.

Paragraph two is difficult to understand and must be rewritten

Ambigaots

5.3.5.1
PCF 59

I

C. Heide

RESPONSE: If this occurs, the PC does not send or poli for any traffic, but immediately
sends a CF-End frame.

clarify what the PC does if the superframe has been delayed s long there is no longer time to send at :,
least one Data frame.

| conflict betweéen requirement to seiid at [éast one data frame’

and to Tesfrict the maximum Ie.ng'd1 ofa supérframe and allow
superframe start’ delay

(Ve

535.1,
PCF 60

: Rick White

RESFONSE: The PC may change:the tergth.of the.CFP up to the CFP--Max duration. from
the MIB. The current value in use is available to the stations from the
CF duratlon remamlng fleldtln the Beacon frame

Ve
E

Must deflne whether thefPCF can change the CF Bounde:y based on- the amoupt 9f CF
" tratfic expected.. AN,

Not defined.

- ol

. 25 " Rick White

Pl ! el

RESPONSE: Accepted The polllng Ilst is processed in sequential order by SID, “with

time to progess ths entire listin a single CFP; | processing resumes.on the néX,CFP at the
point where processing was suspended at the end of previous CFP. To facilitate the use of
the GFP'in conjunction with-power saving operation by stations, ft wewld be beneficial to
have beacons include infdrination.on whmh SID m the TIM will be. processed flrst,!n the CFP
thatfollow&meﬁeacon (|f any) Iy ;—: FH R e B S Ty B D

Must: deﬁne how the PCF ‘works through the “polling list’. If itis not completed dunng aCF
period, does the PCF start over the next penod or pick up where it left off?

' Not defined.
- processing resuming at the first entry after reaching the end of the list. If there is insufficient | |

5.3.51

See PCF50 |

[ Rick White

RESPONSE Aoeepted -

Must rewnte to 'eference Data frame subtypes, not bits.in the.header, , -~ . -

1 header: They aie different Frame t

There are no longer CF blts in thg control fleld of the MAC

53&2L—c
See PCF 67__

Rick White

RESPONSE: Same response as PCF 57.

»y - LN P
e (_,{_,'_J: GI.”/UL,

" || How a STA gets on'the™ polrngTF st” muTbe inside the scope of the standard and mustbe

defined. A mechanism must be defined to allow a; station-to be added to the “polling list”.

53.6

PCF 62

-z

C. Heide

! spec:fyhow a connectlon requcst ig de,med»‘ sl '3

| RESPONSE: Accepted. Relevant changes will be made in 5.3.6, but the connection
' mechamSm deﬁnltlon i Sectlon 3 2'is whepe~mt-of the updates are needed

Wy -0, P
BLETL PREIPETP- . - o+ e A B
ot L, B s s B S5l

. how is a connection request denied - sending an End

Connectlon in respomnse to a request Connection? This section
‘doesn't say

A CURE N RN

..

e — < P

Lo s s
—

e
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5386 Rick White RESPONSE: Accepted, but this belongs in Section 4, not Section 5.3. This whole section must be rewritten with more detailed
PCF 63 information on how the frames are used and what
Must define all frames and the content of each of the fields, happens when a frame is received. Since they are
management frames, they are not passed-up to or
received from the LLC.
53.6.1 Bob O'Hara RESPONSE: Defined in Section 3.2.3. However, these definitions (in D1) are inconsistent | There is no "Start Connection Request” defined in the MAC
PCF 64 with 5.3.6, which needs to be fixed in conjunction with those working on section 3. service interface.
Define "Start Connection Request”
5.3.6.1 Bob O'Hara RESPONSE: Same response as PCF 64. There is no "Start Connection Indication" defined in-the MAC
See PCF 64 service interface.
z Define "Start Connection Indication"
5.3.6.2 Bob O'Hara RESPONSE: Same response as PCF 64. There is no "Start Connection Request" defined in the MAC
See PCF 64 service interface.
Define "Start Connection Request”
53.62 Bob O'Hara RESPONSE: Accepted. Proper standard langnage required
PCF 65
s — replace "N.B." with appropriate standard language and functional description.
53.6.2. Fischerma: AP RESPONSE: Same response as PCF 65. Let’s be definite abiout the type designation - the two type
See PCF 65 Start fields are identical or they are not - the original text used the
Connection Last pargraph of this section: term “can” in the sense of they might be if you want them to
Reqiiest N.B: AP'and STA Start Connection Request frames are the same type, using the “To AP” bit to be...
distinguish them.
5.3.6.3 C. Heide RESPONSE: Accepted. the STA is what gets added to the poll list, not the connection.
PCF 66 ‘
_last sentence, changeé the second "connection” to "STA”.
5.3.6.3 Tom T. RESPONSE: Accepted. Tt is better to make these exchanges more deterministic.
PCF 67 Getting no response at all gives the higher layers no

Change Grant Cofinection frame type to Connection Response.

Change in fifst line: ‘MAC mnay reply’ with ‘MAC shall reply’.

Delete first sentence of second paragraph.

Replace third paragraph with: The connection may be granted or denied by the AP and shall indicate
this using the Status Value and Error idicator elernents.

information about what’s happening, therefore a negative
response should be used.
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