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Abstract: This paper presents the changes to section 5.3 in the Draft Standard P802.11/D1 as a result of
the Response to Draft D1 Letter Ballot processed at the May, 1995 meeting of IEEE P802.11 as shown in
the companion Documents P802.11-95/100. All Letter Ballot comments marked as pertaining to section
5.3 were processed at the May, 1995 meeting,

Action: Adopt the changes in this paper to replace the relevant portions of P802.11/D1.1.,
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5. MAC Sub-iayer Functional Description

<placeholder to maintain section numbering>

5.1. MAC Architecture

<placeholder to maintain section numbering>

5.1.1. Distributed Coordination Function

<placeholder to maintain section numbering>

5.1.2.Point Coordination Function

The 802.11 MAC may also incorporate an optional access method described as a point coordination
function. This optional access method shall be implemented on top of the distributed coordination function.
This access method uses a point coordinator to determine which station currently has the right to transmit.
The operation is essentially that of polling with the point coordinator playing the role of the polling master.
The operation of the Point Coordination Function may require additional coordination, not sepcified in this
standard, to permit effiecent operation in cases where multiple Point-Coordinated BSSs are operating on the
same channel in overlapping physical space.

The point-coordination function shall be built up from the distributed coordination function through the use
of an access priority mechanism, Different classes of traffic can be defined through the use of different
values for IFS, thereby creating prioritized access to the medium for those classes with a shorter IFS. The
point coordination function shall use an IFS that is smaller than the IFS for data frames transmitted via the
distributedpeint coordination function. The use of a smaller IFS implies that point-coordinated traffic shall
have priority access to the medium.

The access priority provided by point-coordinated traffic may be utilized to create a contention-free access
method. The priority access of the PIFS allows the point coordinator to "seize control” of the medium-, at a
time when the medium is free, by starting its transmission before away-frem-the other stations_are allowed to
begin their transmissions under the DCF access method. The point coordinator can then control the frame
transmissions of the stations so as to eliminate contention_for a limited period of time.

5.1.3.Coexistence of DCF and PCF

The distributed coordination function and the point coordination function shall coexist in a manner that
permits both to operate concurrently in the same BSSwitheutinterference. When a point coordinator is
operating in a BSS, tFhe two access methods alternate, with are-integratedin-asuperframe-in-which a

contention-free periodbusst ecctrs-at-the-beginningof the-superframer followed by a contention period.
This is alse-described in greater detail in Section 5.3.

5.1.4. Fragmentation/Reassembly Overview

<placeholder to maintain section numbering>
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5.1.5.MAC Data Service

<placeholder to maintain section numbering>

5.2. Distributed Coordination Function

<placeholder to maintain section numbering>

5.3. Point Coordination Function

The Point Coordination Function (PCF) provides Contention Free frame transferserviees. It is an option for
a STA to_be able to become the Point Coordinator (PC). All STA inherentlyshat obey the medium access
rules of the PCF, because these rules are based on the DCF, with the Point Coordinator gaining priority
access to the medium using a PCF IFES (PIFS) which is smaller than the DCF IFES (DIFS) used by the DCF
to access the medium. 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-
wordmated BSS are abic to receive data l‘ramcs sent undcr PCF cnntml %w-memm—mai—ﬁlaay—s%ﬁﬁé&
wes, It is also an
ammn for a sLau on Lo be able to resnond to a comentlon free [}Oll ( CF-Doll) re:,uvcd from a Pmnt
Coordinator. A station which is able to respond to CF-polls is referred (o as being CF-Aware, and may

request to be polled by an active Point Coordinator. When polled by the Point Coordinator, a CE-Aware

station may transmit one frame to any destination (not just to the Point Coordinator). and may “piggypack”

the acknowledgement of a frame received from the Point Coordinator using particular data frame subtypes

for this transmission. If the addressed recipient of a CF transmission is not CF-Aware. that station
acknowledges the transmission using the DCF acknowledgement rules, and the Point Coordinator retaing
control of the medium bx walung the P[F§ durauon before rcsu mmg CF transfers, He»waver—ﬁet—al-l—s%s

When more than one point-coordinated BSS is operating on the same PHY channel in overlapping space.

the potential exists for collisions between PCF transfer activities by the independent point coordinators.

The rules under what,h muIUple, overlapg 1g point-coordinated BSSs can coexist are presented in section

As shown in Figure 5-2, the PCF is built on top of the CSMA/CA based DCEF, by utilizing the access
priority provisions provided by this scheme._An active Point Coordinator must be located at an 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 PC functionality to be designated
as the “AP” in an isolated BSS. PCF is activated at a PC—capable AP by setting the aCFP_Max Duration
managed object to a non—zero value.

5.3.1.Contention Free Period Superframe Structure_and Timing

The PCF controls frame transfers duringuses a Contention Free PeriodSuperframe (CEPSFE) steneture. The
CFP alternates with a Contention Period (CP), when the DCF controls frame transfers, as shown in Figure

5-15. Each CFP begins with a Beacon frame that contains a DTIM Element (hereafter referred to as

“DTIM”} The CEPs occur at a dcﬁned reneutzon ral& whu;h is svnchmmzed with Lhe beacon mlerval
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Figure 5-15: CFP / CP AlternationPCF-Superrame Gonstruction

The PC generates CFPs al the Contention-Free Repetition Rate (CFP-Rate), which shall be an integral
number of DTIM intervals. The PC determines the CFP-Rate (depicted as a repetition interval in the
illusirations below) to use from the aCFP_Rate managed object. This value. in units of beacon intervals, is
communicated to other stations in the BSS in a field of the PCF Element of Beacon frames. The PCF
Element is only present in Bt,acon frames transmitted b stations containing an :u,lm, Pom

Coordinator Fhe : : : ; - :

The length of the CFP is controlled by the PC, with maximum duration specified by the value of the
aCFP Max Duration managed object at the PC. Neither the maximum duration nor the actual duration

(signalled by transmission of a CF-End or CF-End+Ack frame by the PC) are constrained to be a multiple

of the beacon interval. Il‘ the CEP-Rate is ﬂreater than the beacon interval, the PC Shall transmit beacons at
i ; as with all
ns). The PCF Element in all beacons at the start of. or within, a CEP contain a non—zero value in the
CFP_Dur Remaining field, This value, in units of milliseconds, specifies the maximum time from the
transmission of this beacon to the end of this CFP. The value of the CFP Dur Remaining field is zero in
beacons sent during the contention period. An example of these relationships is illustrated in figure 5-16
which shows a case where the CFP-Rate is 2 DTIM intervals, the DTIM interval is 3 beacon intervals, and

the CEP Max Duration is g]ggmxungtc!y 2 5 bcacon mlervais M&heugh—ﬁae—evera%m&l—b&&n&la{-}ﬁ
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Figure 5-16: Beacons & Contention Free Periods

The PC may lermmate any CEP at or before the CFP_Max Durauon based on avallablc traffic and wc of

the pollin
the nominal beacon 1ran‘;mmsmn time, a CFP may be foreshortened hv the amount of the delay. In the case

of a busy medium due to DCF traffic, the upper bound on this delay is the maximum RTS + CTS +
max_MPDU 4+ Ack duration, In cases where the beacon transmission is delayed, the CFP Dur Remaining
value in the beacon at the beginning of the CEP shall specify a lime that causes the CFP (o end no later than
the nmmnal beacon lramnuss:on time lus‘ |J1e value of aCFP Max Duration. This is illustrated in fi

Nominal Beacon transmission time

. ~
\F— CF_Max_Duration >
Beacon

DCF traffic
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= o ‘\.-.-:‘ iy

e

“*‘\\%’ s ‘t“\\\\‘e L eﬁ(v
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Max RTS + CTS+ Contention Free Period
é MPDU + Ack time

Figure 5-17: Example of Delayed Beacon and Foreshortened CFP

5.3.2.PCF Access Procedure

The contention free transferPER protocol is based on a polling scheme controlled by a Point Coordinator

operating at the AP of the ene-special- STA-per-BSS-caled-the Point-Coordinator(PC). The PC gains
control of the medium at the beginning of the CFPSF and attempts to maintains control for the entire

CFPCentention-Free-period by waiting a shorter time between transmissions than the stations using the
DCF access Drocedure&em&ai—S%&—m—the—BSS —Da%a—ffaﬁws—seﬂt—&eﬂﬁ}ePGF—te—asseerated—S%ﬁ—may—be

Acknowledgement of D&ta—frames sent durmg the Contentmn Free Penod may be accomphshed using
Data+CF-Ack. CE-Ack, Data+CF-Poll+CF-Ack (only on frames transmitted by the PC). or CF—Ack+CF-

Poll (only on frames transmitted by the PC) framesa-bit in cases where the-head a data (or null) frameet-of
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immediately follows-subsequentPata- the frames being acknowledged, thereby avoiding the overhead of
separate Ack frames.

5.3.2.1. Fundamental Access

At the nominal beginning of each CFPthe-Supetrframe, the PCE shall sense the medium. When¥f the
medium is free_(both CCA and NAYV) for one the-PCHE-shall-waita PIFS interval, the PC shall transmit a

beacon frame containing a PCF Element with CFP—Rate and CFP_Dur Remaining fields set as specified

above. A DTIM element is also required in this beacon frame.

After the initial beacon frame, the PC waits for the medium to be free (CCA only, not NAV) for one SIFS
interval then Hme-and-transmits either a Data frame, a CE—_Poll frame, a Data+CF—Poll frame, or a CF-End
frame. If a null CFP-petied is desired fer—&h&s%&per—ffame a CF—End frame shall be transmltted
mmedmtely after the ll‘lllldl heaco 1— 2 : £o 4

Stations receiving error-free frames from the PC are expected Lo respond after an SIFS interval, in

accordance with the transfer procedures defined in Section 5.3.3. If the recipient station is not CF—Aware,

the response to receipt of an error-free Data frame is always an Ack frame.

5.3.2.2. NAV Operation_During the Contention Free Period

Each station, except the station with the PCE, shall preset it's NAV to the meximum-CEF_Dur Remaining
value in the PCF Element of the beacon frame CF-PeriedJength-at the beginning of every CFPSE. This is
done-forseveralreasens—It-prevents stations from taking control of the mediuma duringat the CEP, which
is especially important in cases where the CFP spans mulu:)lc meclium~occunancv 1n[crvals such as dwell
periods of an FH PHY beginn : [i] #, This setting
of the NAV also nnmmlzeslt ehmmates the nskpessrbﬂ&y of h1dden stat10n frem—sensmg a DIFS gap during
the CFPSuperframe and possibly corrupting a €E-transmission in progress.

The PCE shall transmit a CF-End_or CF-End+Ack frame at the end of eachthe CF-Period. Receipt of
cither of these Fhe-CE-End frames shall reset the NAYV of all stations in the BSS.

5.3.3.PCF Transfer Procedure

Frame transfer under the PCF typically consists of alternating between frames sent from the AP/PC and

frames sent to the AP/PC. During the CFP, the ordering of these transmissions. and the station allowed to

transmit frames to the PC at any given point in time, is controlled by the PC. Figure 5-18 depicts a frame
transfer during a typical CFP. The rules under which this frame transfer takes place are detailed in the

following paragraphs.
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Figure 5-186: Example of PCF Frame TranfserProetocol-Operation

5.3.3.1. PCF Transfers When the PC F-Station-is Transmitter or Recipient

The PCE shall transmitsend<CE BDoway frames between the beacon which starts-ef the CF—Peried and the
CF-End using the SIFS gap_(CCA only, not NAV) except in cases where a transmission by another station
is expected by the PCE and an SIFS gap elapses without the receipt of the expected transmission, In such
cases the PCE shall send itsthe next pending transmissi on-{(CE-Beowm-framme a PIFS gap after the end of
itsthe-last transmission,_This permits the PC to refain control of the medium in cases where an expected

response or acknowledgement does not occur. The PC may transmit any of the following frame types to
CF—Aware stations:

Data. used when the addressed recipient is not being polled and there is nothing to acknowledge:

Data+CF-Ack, used when the addressed recipient is not being polled and the PC needs to
acknowledge the receipt of a frame received from a CF—Aware station an STFS interval before

starting this transmission;

Data+CF-Poll, used when the addressed recipient is the next station to be permitted o transmit
during this CFP and there is nothing to acknowledge;

Data+CF-Ack-+CF-Poll. used when the addressed recipient is the next station to be permitted to
transmit during this CFP and the PC needs to acknowledge the receipt of a frame received from a
CE_Aware station an STFS interval before starting this transmission;
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CF-Poll (no data), used when the addressed recipient has no pending frames buffered at the AP,

but is the next station to be permitted to transmit during this CFP and there is nothing to
acknowledge;

CF-Ack+CF-Poll (no data), used when the addressed recipient has no pending frames buffered at
the AP but is the next station to be permitted to transmit during this CEP and the PC needs to
acknowledge the receipt of a frame from a CE-Aware station an SIFS interval before starting this
fransmission:

CE-Ack (no data), used when the addressed recipient has no pending frames buffered at the AP or

insufficient time remains in the CFP to send the next pending frame, but the PC needs to
acknowledge receipt of a frame from a CF—Aware station an STFS interval before starting this

transmission (useful when the next transmission by the PC is a management frame. such as a
beacon); or

any management frame that is appr

The PC may transmit Data or management frames to non—-CF-Aware. non—Power Save stations during the
CFP. These stations acknowledge receipt with Ack frames after and STFS gap, as with the DCF. The PC

may also transmit broadcast or multicast frames during the CFP. Because the Beacon frame that initiates
the CEP contains a DTIM Element, 1f there are associated stations using Power Save Mode. the broadcasts

A CF-Aware station that receives a directed frame with any of data subtypes that include CE-Poll may

transmit one data frame when the medium is free (CCA only) an SIES gap after receiving the CF—Poll, CF—

Aware stations ignore. but do not reset, their NAV when performing transmissions in response to a CF—Poll.

For framesserviees that require MAC level acknowledgment, CF—Aware stations that received a CF—Poll
(of any type) the may perform this acknowledgment is-prefesrablydone-usingthrough the Data+CF-Ack bit
in-the-Ssubtype -in the response to the CF-Poll.field-oftheresponding{CH-Up)-frame- For example Fthe
U1 frame in Figure 5-186 contains the €F-Aek-bit-to acknowledgement to the precedingpreviens-D1 frame.
Also the D2 frame will-contains the CF-Aekbit-te-acknowledgement the preceding U1 frame._The PC may
use the CEF-Ack subtypes to acknowledge a received frame even if the Data frame sent with the CF-Ack
subtype is addressed to a different station than the one being acknowledged. CF-Aware stations that are
expecting an acknowledgement shall interpret the subtype of the frame (if any) sent by the PC an SIES gap
after that station’s transmission to the PC. If a {CFE-Bevwa)-frame_that requires MAC level
acknowledgement is received by a non—CF-Aware station thatis-not-CH-aware, that station does not
interpret the CF-Poll indication (if any)bit, and acknowledges the frame by sending an Ack Centrel-frame
after an SIFS gap.

If a frame, transmitted during the CFP, requires MAC level acknowledgement and is not acknowledged. that

frame is notf retransmitted during the same CFP. The frame may be retried once. during a subsequent CFP,
at the discretion of the PC or CF—Aware station.

The sizesduration of the frames can be variable, only bounded by the frame and/or fragment size limitations
that apply for the BSS. If a CF-Aware station does not respond to a CE—Poll (of any type) reaet within the
SIFS gap following a transmission from the PCdelasy-time, or a non-CF-Aware station does not return the

Ack frame within an SIES gap following a transmission from the PC that requires acknowledgment, then the
PCE shall resume control and transmit itsthe next frame after a PIFS gap from the end of the PCF’s last
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transmission._Neither the PC nor CF-Aware stations shall use RTS or CTS frames when attempting to
communicate with each other during the CFP.

ANetethata CF-Aware station mustreed-not respond to a CE-Poll. Ifwhes the station has no frameCE-Up
teaffie to send_when polled, the response shall be a Null frame. If the station has no frame to send when
polled, but an;-andne acknowledgment is required to-beretarned-for the preceding CE-DPown-frame that
conveyed the CE-Poll, the response shall be either a CE-Ack (no data) or an Ack frame. The null response
is re ulred Lo permit a "no lrafht snualion to be distin 1shed from a collision between overlapping PCFs

The the CFP ends when the CF Max_ Duration time has elapsed since the last Beacon or when the PC has
no further frames Lo transmil nor stations to Doll In either case, the end of lhe CFP is signalled by the

transmission of a CF—End
time the CF—End is to be transmltted the PC transmlts a CF—End+Ack frame instead. All stations of the

BSS receiving a CE-End or CEF-End+Ack resetl their NAVS so they may attempt to fransmit during the
contention period.

Nominal SF Start Location

Foreshortened Superframe A

<
~

5.3.3.2. PCF Transfers When the PCE-Station is Neither Transmitter nor Recipient

A CF-Aaware station, when transmitting in response to a CF-Poll (any type)peHed-by-thePCE, may send a
Data frame to any station in the BSS an SIFS gapperied after receiving the CF-Poll. If the addressed

recipient of this transmission is not the AP PCE-station the Data frame is received and acknowledged
according to the DCF rules for in-the-same-manneras-a-contention-based Dala frames. This is illustrated in

Figure 5-19. The PCE resumes ¢GE-Peows) transmittingssiens an SIFS gapperied after the Ack frame, if
the PC hears the Ack or a PIES gap after the exDected time for the Ack frame if the PC does not hear the
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Figure 5-198: Station-to-Station Contention FreeRCF Transfer

5.3.3.3. Operation with Overlapping Point-Coordinated BSSs

Because the PCF operates without the CSMA/CA contention window randomization and backoff of the

DCF. there is a risk of repeated collisions if multiple. overlapping BSSs are operating with PCF on the same
PHY channel, and their CFP-Rates and beacon intervals are approximately equal, To minimize the risk of

significant frame loss due to undetected collisions during contention free operation, transmissions of data an
management frames during the CFP are only initiated when the medium is free (CCA only, NAV ignored)
for the STFS interval. This is in contrast to Ack frames, which are transmitted (under DCFE or PCF) after the
STES interval without regard to the state of the medium. In addition, whenever the PC has a Data and/or
CFE-Poll transmission go unacknowledged, the PC shall sense medium free (CCA only) for the PIF

interval, rather than the STFS interval prior to its next transmission.

To further reduce the susceptibility to inter—PCF collisions, the PC shall require the medium be free for a
random (over range of 1 to CW_min) number of slot times once every aMedium Occupancy Limit
milliseconds during the CFP. This can only result in loss of control of the medium to overlapping BSS or
hidden station traffic, because the stations in this BSS are prevented from transmitting by their NAVs., For
operation of the PCF in conjunction with an FH PHY, aMedium Occupancy Limit shall be set equal to the
dwell time. For operation in conjunction with other PHY types. when using a short CFP_Max_Duration
that does not require this extra protection against inter—PCF collisions, aMedium Occupancy Limil can be
set equal to aCFP_Max Duration. (The Medium Qccupancy Limit is also useful for compliance in

regulatory domains that impose limits on continuous transmission time as part of a spectrum etiquette.)

5.3.3.4. CFP_Max DurationContentionFree Length-Limit

The value of aCFP_Max_DurationCententionFree-period- shall be limited to allow coexistence between
Contention and Contention Free traffic,
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The minimum value for aCFP_Max Duration, if the PCF is going to be used, is two times

aMax MPDU 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.

The maximum value for aCFP_Max Duration is the duration of aCFP_Rate minus aMax MPDU
plus the time required for the RTS/CTS and Ack frames associated with this MSDU when

operating with default size contention window. This allows sufficient time to send at least one
contention-based Data frame.

The-absolute-maximum-time-that-is-alewed-to-be-allocated-to-these-services-in-a-Supesframe-is-such-that-at
least-one-maximmrsize-Asyachronmp-MEDU can-stit-be-transmitted-duringthe-Superframe-perfod—Se—

5.3.3.5. Contention Free Usage Rules
i Ol E] ‘*:]&]ﬁames gaﬂ.d’Esluﬂmg"El.”""m.s L ¥ pemceuEng the CF-peiod. Ml uang

2—A PCE may send Asyre-broadcast or multicast frames, and directed Data or management frames to any
active station, as well as to CF-Aware Power Save stalions.-frotte-stations-in-PSP-or PSNP-mede}— During
the CFP, CF-aware stations shall acknowledge receipt of each Asyne-Data+CF-Poll frame, Data+CF-
Ack+CF-Poll frame, {reom-the-PCE-CF-Poll (no data) frame, or CF-Ack+CF-Poll frame thathas-CHPoll=1
using CF-Ack=Hna-Data+CF-Ack or CF-Ack (no data)-frames-{pessibly-with-No-Data=1), sent after an
STFS—interval (CCA only, NAV ignored); and shall acknowledge the receipt of all other Asyre-Data and
management frames using ACK Control frames sent after an SIFS—interval (CCA and NAV ignored, as with
all ACK frames). Non-CF-aware stations shall acknowledge receipt of (all) Asyne-Data and management
frames using ACK Control frames sent after an SIFS—interval (CCA and NAV ignored, as will all ACK
frames). ¢This non-CF-Aware operation is the same as these stations alteady do for DCF

operation.eentention—based-asyned

3-When polled by the PCF (Data+CF-Poll, Data+CF-Ack+CF-Poll, CF-Poll, or CF-Ack+CF-Poll) =} in
the header-of a-directed-Data-frame);-a CF-aware station may send one Data or managment frame to any
destination. Such a frame directed to or through the PCE station shall be acknowledged by the PCE, using
the CE-Ack indication (Data+CF-Ack, Data+CF-Ack+CF-Poll, CF-Ack, CF-Ack+CF-Poll, or CF-

End+A ck)CE-Ack=1inaData-frame-(possibly-with Ne-DPata=1); sent after an SIFS—interval. Such a frame

directed to non—PCF stations shall be acknowledged using an ACK Control frame sent after an SIFS—

interval. (This is the same as these stations already do.) A polled CF-aware station with neither a Data

frame nor acknowledgement to send shall #et-respond_by transmitting a Null frame after an SIES—interval;
armitting tha PORE ta +a mMa_tranomieeion A DITE inta

4-The PCE shall not issue send-Data-frames-with CF-Polls=1+ if insufficient time remains in the current
CFP-Resriod to permit the polled station to transmit a Data frame containing a maximum-length MPDU.,
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5.3.4.Contention Free Service Types

The PCF provides a frame transfer mechanism, not a service class. This transfer mechanism may be used
for delivery of FfeHowingservice-typesare-provided:

———asynchronous traffic (data and management frames) that would otherwise be sent in the contention
period Asynchronens-Sepvieeand conneclion-oriented traffic, which may include

——Time-Bounded Services (TBS)-thatmay-have-multipte-servicetevels as defined elsewhere in this

standard.

F P
_— SF_Perod [

G ion Patlod
Tax Asyne MPOU size __'
.d—p..

Contonlion Fras Period
<l ° = \
CF_Boundary

i 5-19: PCF Contention-Eree Limit

CF-Burst

5.3.5. Contegtlon Free Polling List Asynehmneue—centenﬁm-ﬁee-Smme

The PCE maintains a “polling list” for use in selecting stations that are eligible to recive CF-Polls during
contention free periods. The polling list is used to force thefaeilitate polling of CF—Aware stations, whether
or not-for-whieh the PCE has no_pending-(CE-Bews) traffic_to transmit to those stations. The polling list;
ahd may be used to control the usesetting of Data+CF-Poll and Data+CF-Ack+CFE-Poll types for
transmission the-CH-Pol-bits-in-the-headers of (CE-Dewn) Data frames being sent to CF-Aware stations by
the PCE. The polling list is a logical construct, which is not exposed outside of the PCF. A minimum set of
polling list the maintenance techniques_are required to ensure interoperability of arbitrary CF-Awate
stations in BSSs controlled by arbitrary CE-Capable access points. APs may also implement additional
polling list maintenance techniques for-which are outside the scope of this standard.

5.3.5.1. Polling List ProcessingCE-Burst

The PCE shall send a CE-Poll to at least one station Dataframe-with-the-CHE-Pol-bit-set-during each CFP
that superframe-whena-saperframe begins when and-there are entries in the polling list. The PCF shall may
issue polls to stations whose entries on the polling list are for reasons other than time-bounded service
connections 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 commences with the next such entry during

the next CFP. The issuance of polls to stations whose entries on the polling list are for time-bounded
service connections shall follow the rules applicable to the service class. work-throngh-the-pollinglist:

While time remains in the CFP, the PC may generateing one or more CF-Polls to any stations on the

polling listrunti-the-CH Boundaryisreached. While time remains in the CFP, tFhe PCE may send Data or
managment frames dueingthe-CE Period-to any stations;-uati-the-CE-Boundary-isreached.

In order to gain maximum efficiencyadwvantage from the contention free periodeensmraniestion, and the
ability to piggyback acknowledgements on successor Data -€E-frames in the opposite direction, the PCE
should generally useset-the Data+CF-Poll and Data+CF-Ack+CF-Poll typesbit-in-the-headers for-ef each

{CE-Down)-Ddata frame transmitted_while sufficient time for the potential response to the CF-Poll remains
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in the CFP

musi—ne{—bese{— Thn, PC I!‘IdX send mu lu]g!e rramec ;w:m or wnhout CF—Pol]s] to the same station durmg g

single CFP, and may send multiple CF-Polls to a station in cases where time is available and the station

indicates that More frames are available in the frame control field of a transmission in response to a CF-
Poll.

5.3.5.2. Polling List Maintenance TechniquesAGFS-Precedure

A stationSTA indicates it's CF-Awareness-abiity-to-transmit-during-the-CHperiod during the Association
process. If a stationSTA desires to change the PCF's record of CE-Awarenessthis-ability, that stationit must

perform a Reassociation, During Association. a CF-Aware station may also request to be placed on the
polling list for the duration of its association, or (0 never be placed on the polling list. The later is useful for
CF-Aware stations that normally use Power Save Mode. permitting them to receive buffered traffic during
the CFP (since they have to be awake to receive the DTIM that initiated the CFP), but not requiring them to
slav aquc o receive CF—PDlls when Lhw hzm., no l:mfﬁc to send.—Stations-that-indicate-the-ability-te

Stations that establish connections are automatically placed on the polling list for the duration of each
connection. Note that ony CE-Aware stations may establish connections, and that connection-based

services are only available when a PC is operating in the BSS,

CFE-Aware stations that are not on the polling list due o a static request during Association, and are not
excluded from the polling list due to a static request during Association, may be dynamically placed on the

uo]hng list by the PC to hancllc bursts of frame lransfer acumv by lhat stauon %e-mamwr—m—whaeh—t-he

e*mnp}e—}s—fer- the PCF—te momtors CF-aware statlon act1v1ty durmg both the Contentlon Free perlod and
the contention period. When a CF-aware station placed on the polling list dynamically has not transmitted a
Data frame in response to respended to theapredefined number of successive CF-Polls indicated in

aPoll Inactivity, then the PCF may delete that station from the polling list. When a CF-aware station not on
the polling list, but not excluded from the polling list, has transmitted anyapredefined-nwmber-of Data
frames during the previous contention periods, then the PCF may add that station to the polling list. -This is
illustrated in Figure 5-20.
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Figure 5-20: DynamicExample Polling List Update Technique

5.3.6. ConnectionContention Free-Management Frame Usage

. The incompl ﬁniinfh nnection ification and the incompl

ml ﬁn11nfh in mnfrnrh1r

The contention free management frames are used in the following way.

5.3.6.1. STA Start Connection Request

Generated if the MAC user (of a station) makes a "Start Connection Request" when there is no outstanding
request.

A station initiates a request for a connection to be established-within-the-contentionfree-period. The
Payload element-(or-field)must be included in this frame.

Receipt of this management frame will generate a "Start Connection Indication".

5.3.6.2. AP Start Connection Request

Generated if the MAC user (of an AP) makes a "Start Connection Request" when there is no outstanding
request

An AP initiates a request for a connection to be-established-within-the-contention-free-period. The Payload
and Connection ID-etements{orfields) must be included in this frame. The connection ID is the proposed

connection ID that of the connection that will be established if this request is granted.
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5.3.6.3. Grant Connection

After a Start Connection Request frame has been received the MAC shallmay reply with a "Grant
Connection” frame which indicates the success or failure of the connection request.-

If tFhe requested connection is granted. the PC places an entry cotresponding to that connection onto the
polling list. If a station has multiple connections active, that station appears on the polling list multiple
times. Only an access point may assignh MAC connection numbers; so if a station is to grant a connection it
must return theaMAE connection ID that was proposed by the access point. The MAC Connection ID

elemeni-(orfield)ymust be included in this frame,

Transmitting or receiving this frame causes a Connection Granted Indication_or a Connection Denied
Indication.

5.3.6.4. End Connection

Either a station or an access point may initiate the end of a connection. When a node receives an End
Connection frame it should stop using that connection, since the sending node will no longer maintain it.
The MAC Connection ID-element{erfield)- must be included in this frame._ When the connection is ended,
the PC removes the entry corrresponding to that station from the polling list.

<remainder of section unaffected by PCF-related updates>
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