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Things to Change About CF-Async -, 
1. Unify asynchronous data handling: 

• Eliminate the .... ,.te CF frame type. 
• Adopt consistent acknowledgement timing. 
• Dellna rulea under which all active .taUona can receive 

aynchronoua data rramea durtng the contenUon pertod and 
the contention free pertod. 

2. Correct some problems: 
• Fix. mechanism broken In 20b3. 
• Fix a latent flaw praunt In 2ObX. 
• Clartty the rulea lor uaage 01 the CF-pertod. 
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What is Optional About CF-Async? _. 
• The ability for a station to operate as the PCF Is 

optional. 
• The options concerning contention-free "service" 

pertain to transmission during the CF-Period. 
- All .1IoUon. can IIIlIIm de1lo hmea .."t .. CF·A.ync. 
- S1Io1lon. may opUonol1y lUDImI1 de1lo hma. when polled by 

lhePCF. 
- SUlUon. 111&1 ... not ·CF-Awara" .eknowtodgo CF-O.UI 'rame 

._pHon Idontlcally 10 conUlnUolHlaoocl d. 1Io'ramea (by 
aandlng an ACK conlrol hmo). 

• The elimination of the separate CF frame type 
simplifies the reception of asynchronous data 
frames by non-CF-Aware stations. 
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CF-Async Fundamentals 
• CF-Aaync Is a dellyerv modality, not a service cla88. 

- Bolh conWlUoJ>obaH A_ync end CF·A.yn. deliver Imnu 10. 
the • .. ynch.on ..... de1lo" --' .. c ..... 

- Tlme-Bounded Servlcee Involve one or more, .. rvlce cl ...... 

• CF-Async differs from contention-based async in 
media acceas and control communication: 

- Ac .... lo 111. modlum 'or CF-Aoyn • ....,.ml .. lon I. 
conlrolled by the PCF. Sla1l0", .... 1 .. permlulon to 
lranornlt when ·polled" by the PCF. 

- Cf'.Aaync """"' .... delivered without conlenUon deI.y. ond 
_orr., but only during the CF.fI.r1od 0' _h _uperl .. me. 

- CF·Alync acleno_gemenlil end polio ... (gonerelly) 
piggybacked on the t..dera 0' CF-Alync data ""mes. 
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Eliminating the CF Frame Type 
CF-Async does not need a separate frame type: 

• By defining aoma naw aubtypea, all aaynchronous data 
lrames can use the • Aaynchronoll8" da1lo type. 

• Thl. almpl1fl8ll the use 01 alther contention-baaed Bsync or 
CF-Aaync lor data frame tranamlaalon at atations that 
support both delivery modalities. 

• Thle createa a ~ed lrame type, which may be uselullor 
other aervtca cla_ (TIme-Bounded Service may be able 
to bene'lt from I.I8lng the apera frame type.) 

Using a single frame type simplifies asynchronous 
data delivery and allows simpler control state 
machines, especially for IFS and Ack generation. 

~~~ :::.':i~ ~~~r;,,~~~,;:~~;:,; !::dl,~~~ ·C~~ lila 

:~:~=~ (!hfc'l.0:':'uS::::!~)."l8d the CF-up and CF 
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Fixing a Broken Mechanism 
_. 

Draft changes from 941236 broke a PCF mechanism: 
• The CF-Poll frame control bit was eliminated, 

using the receipt of a CF frame from the PCF as 
an~CF-Poll. 

• Without an ~ CF-Poll function, the PCF has 
no way to acknowledge a received CF frame 
without granting access to the medium. This 
means that, under certain conditions, 

THE CF..pERIOD MIGHT NEVER ENOl 
The best way to correct this Is to use one of the 
Subtype blta to encode the "CF-PolI" function. This 
Is detailed In a subsequent slide. 

Michael Fischer 
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Fixing a Latent Flaw 
The PCF description In 93J20bX contains a flawed 
mechanism: 
• The communication of CF·Poll and CF-Ack 

Indications, when there Is no CF-Data frame to 
transfer, Is specified to occur using a CF·Data 
frame with a zero-length payload. 

• This Is a.btit approach: 
- The receipt 01 a data lrame generates an indication to 

the receiver's LLC, even lor zero-length payloads. 
- Thera la no meehanlsm to distinguish 18ro-longlh 

MSDUs provided by Ihe Iransmlltlnr! LLC and %Ore>
length CF·Data framos generated by Iho MAC. 

The best way to correct this Is to use one of the 
Subtype bits to encode a "no payload" function. 
This is detailed in a subsequent slide. 
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The Async Data Subtype Field 
_. 

Async Subtype: I Reserved I No-Data I CF-9ol1 CF-Ack I 
0000 any STA Data (tame .. 20b3) 
0001 any CF·STA Da ... Cf.Ack (same .. 20b3) 
0010 PCF Da ... CF-Poll 
0011 PCF Da...cf.Ack+CF-Poll 
0100 none (any?) nuillunction 
0101 any CF·STA CF·Ack Ino data) 
0110 PCF Cf.Poll no data) 
0111 PCF CF·Ack+CF·Poll (no data) 
lxxx none ......,ed 

• Non-(:F-aware atatlons only need to test lor " No-t)ata .. 0" In 
the Subtype lleld 01 A.ync lram ... 

• Each CF-flIIatad combination already needa to be handled by 
the PCF and/or CF-fllware station. (see 94/207A). 
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CF-Period Usage Rules (cont.) -" 
3. When poned by the PCF (CF.f'oll.1 In the header 01 a directed 

Data frame), a CF-aware atatlon may send one Data lrame to 
any deatlnatlon. 

• Such a lrama directed to or through the PCF alation shall be 
acknowledged by the PCF, using CF-Ack .. lln a Data frame 
(pol8ibly with No-Data .. l), IOnt.ftM an SI~ntllfVlll. 

• Such a lrama dlrec:led to non-f'CF alatlona allan be 
acknowledgad using an ACK Controllrame sent after an 
SlFs-lnterval. (TlI1e lathe 88ma a8 Iha. stallons already 
do.) 

• A poned CF-aware atatlon with neither a Data lrama nor 
acknowledgement to aand allan not reapond, permitting the 
PCF to resume lranamlaalon aft ... a PI~nterval. 

4. The PCF shall not send Data lrames with CF·PolI=1 If 
Insufficient time remains In the current CF·Per1Od to permit the 
polled station to tranamlta Data lrame containing a maxlmum
length MPDU. 
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Simplified IFS Usage During the CFP 
The alternating use of PIFS and SIFS during the CF· 
Period Is unnecessary and Inefficient: 

• The PIFS Is required .1mb: In two situations: 
- Alth. beginning 01 the CF·!'e<lod: 

To allow Ihe PCF to 911111 control .1 tho modlum. 
- Durlng the CF·Psrlad, when the recipient ola CF Irame Irom 

tho PCF lalla to _nd wtIhIn an SIFS Interval: 
To allow tho PCF to retain control 01 the medium. 

• The SIFS should be used between All other frames 
during the CF-Perlod: 

- The conlrolOlalo machlnol. Ilmplfllod bocauso 811 
IcknoWlodgGmonw. wholhor In ACK eontrol fraMfli or 
piggybacked In CF·O ...... Ack IrAIMS. ar. oxpactod an SIFS
tiurtldon .flo. the .~oclnlod dalolramo. 

- The time required 10 send a given ..,1 ollrames during the CF· 
P",lod 10 reduced. 
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CF-Period Usage Rules 
1. Only Data fnlmos (and ..."ullln9 Ack Irames, If any) shan be 

sent during tho CF-poried. All mBnagomon! frames shall be 
sent during tho contontlon period. 

2. A PCF may send Async Data frarnea to any active station (not 
to atations in PSP or PSNP mode). 

• CF-awa.o ala tlona ehaliacknowlOdge receipt 01 esch Aaync 
Dala framo (f,om tho PCF) lhal hea CF·PolI~1 u81ng CF
ACk=1 In a Data fremo (p08ll1bly with No-Data_t), sent after 
an SIFs-lnterval; and ahall acknowledge the receipt of all 
olbor Aeync Data framoa ualng ACK Conirollramos sonl 
aftor an SIFs-lnterval. 

• Non-CF-aware atallona ahall acknowledge receipt of (all) 
Async Data fremea using ACK Cont,ot frames sent after an 
SIFS-interval. (This I. tha sarno aa Ihese stations already 
do lor conlention-based aaync.j 
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MOTION #1 
1. To restore the explicit CF-Poll capability lost In 

93120b3, using a bit In the Frame Subtype, as defined 
In document 941252. 

(motion not made due to approval of Motion #4) 
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MOTION #3 
3. To adopt the changes to contention free 

asynchronous operation, Including frame 
types/subtypas, usage rules, IFS durations, etc. as 
defined In document 941252. 

(motion not made due to approval of Motion #4) 
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MOTION #2 
2. To eliminate the use of zertHength CF-Async 

frames for polling and acknowledgement when there 
Is no CF-Async data, using Instead a "no data" bit In 
the Frame Subtype, as defined In document 941252. 

(motion not made due to approval of Motion #4) 
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MOTION #4 
4. To adopt the changes to contention free 

asynchronous operation, Including frame 
types/subtypes, ussge rules, IFS durations, etc. as 
defined In document 941252; and to modify the 
updates to section 4.1.2.1.2. to desglnate the 
"reserved" frame type (type code =11) as "time 
bounded" frame type. 

(this motion was approved In MAC group 18-2-12) 

Michael Fischer 




