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Connectivity model: 

F_ Format adJuetmlnt propoNl 
AUT/DO 

What was the function of the MPDUID: _. 
• Mlltl:hes RTS, CTS, Dab!, Ack together for a given 

MSDU. 
-Mechenllm: u .. H ..... to eraatl I unlquI v8lul per -.. 

• Used to detact and ellmlna dupllcns. 
-Mechenl.m: Ineludl I SeqUlncl number In the H .. h. 

To resolve the problem: 
• Th. functions are OK, but the proposed mechanisms 

_ • a problem, so: 
- ChIngI the mlClh ... llm to..",. both pUIJlOMl. 
- U .. I MqUlnu number per MSOU wHh I minimum Mqulnc. 

IflIgth end unlqu'Mqutnce. 
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Problems identified in 236. -, 
• The connectivity functionality Is decre.sed contpared 

to the 82 draft. 
- DoH not 111_ AP-to-AP tranlf .... 
- Infra Stillion tolfrom Ad-Hoc etallon not poe.lble. 
- The .. I. a problem wHh St ... o-SII ACknowiadgemlnt. 

• More complex Filtering requirements In 236 
• DIff.rant add .... field fIItl" for _Ion and AP . 
• Dlffe .. nt fleldllnvolvad II IOU",O for mumlng the eTS or 

Ack ... pon .... 

• Frame overhead Is significantly Increased. 

AT&T/DO 
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Basic adjustment Proposal: 

136 Propo.ol ugaul.d approacb: 
. <-.,rc __ 

. ~NtD ...... ~ 

. a...lII'DmD'" "" H­

. u ............. 
• AI. r.-~ ncu 

· ......... rc_ .......... _-
• a..rp1l11 KPOUID • ............. m_ 
· ......... n01_ 

. ....... ~~ .--~......., •• I:II 

:~:~~::==- .~r.- .................. I». .___ .0-.._'--
-" ...... ~,..w- . ..... w...-.-,. 

• COnclusion: Change the 2082 MPDUID mechanism . 
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MID Definition: 
12 bill HIli 

MID field: I 010"" Tok.. Fnopnw I 
DTtlIto I Mqu.ne. numbe, (g.nerlltad per MSDU~ __ .... ~of __ uMog"" __ 

_. 

- L-.""- \onaIh -,« dtJpII<a • .,.. __ • dOC_. .... ~~. 
-~ con bII __ ecI uMog' c ___ • W1Iquo (_I 
__ v_per"'" 

• Probability tllat a "DT' match' will nu .. I problem with dlltl 
communi_ion Ito negligible. 

- CINW' --oUtna DOII _ 
- _...., _ -.. DlleI'OU'. _. _L oquoIlongII\. 

-~ __ DoI.,_ ..... _DTlII_"""" 
IITIICTa. 

SUggHt til" RTSICTS lilY' dlfterant DT.tiI ... DIlIIIAck. 
IncludH 4--b1l Fragment nllmber. 

J 
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Field Definitions: 

o FC: Function and Control Field (2 Bytes) 
- Identlfl .. PDU Type and conteln nec .. Dry control bit •. 
- Sam ... tho B3 or doc ~ propoul. 

MID: MSDU-Identlftcatlon Field (2 Bytes). 
- Cont.ln. a 12-b1t "Dialog Tok.n" (DT). 

• 1Wo ... """"'" .....- .,...t 10 kIonIlfy pw. _ bIIon!I 
logoIhw, lit. IITs/CT. _ OotoiAck. 

I ... _ UMd "" ....,...,01. doI_ (If RoilY bilin FC,. 
- Conteln •• 4-b1t Fragment number (F~ 

o Our: Duration Field (2 Bytes). 
- Thl. fI.ld contalnt the tim. In Ulec from the end of the curront 

frome until the end of the Ack. for the next Data lAck .xchange. 

Frome Format adJullment propo .. 1 
_1'102.11...,,* "TaTtOO 

Resulting Frame Header Formats: 

RTS: FC, MID, Our, RA =12 

CTS: FC, MID, Our = 6 
Data: FC, MID, Our, RA, BIDIDA, SA =24 

Ack: FC, MID, Our = 6 
Mngt: FC, MID, Our, RA, BIDIDA, SA =24 

Poll: FC, MID, Our, RA, SID =14 

Savings compared to Doc 941236 and 2OB3: 

RTS + CTS + Data + Ack = 48 Bytes (was 60 -20 "I.) 

Data + Ack • 30 Bytes (Will 34 -11.8 "I.) 
- All H.ad.r .... 1 .... mod 2 Byt ... 
- D •• nd M.nag.m.nt Headenl ...... mod 4 Byte . 

..... 
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Field Definitions (cont'd): 
RA: Recipient AddrHs (6 Bytes). 

- Id.ntlfl .. Ih.IEEE add .... of Ih. direct Wlrel ... recipient 
I ThIo .. tho loP _. _tho POU .. _10 Ito. loP. 0< 
_to go vlatho loP 10 • __ 

I ThIo .. Ito. F_ De_ -... _ Ito. ToApoO. 
• ThIo .. Ito. _ UMd by .. MAC'. for _. filtering. 

o DA: Destination Address (6 Bytes)(when ToAP=1) . 
- Thl. Illhe flnel DoIIIlnatlon Add .... wilen Ihe PDU I •• enl via 

Ih. AP. or 10 Ih. AP. 

BID: BSSID (8 Bytes) (when ToAP=O). 
- Unlqually Idenllfl .. lhe BSS. 

• by uoIng tho 4a.1>11IEEE _n. of tho loP. 
• or tho _ •• ion _ 1niIiOI..t tho ... _ of tho ass. 

o SA: Source Address (6 Bytes) 
- Thl.llihe original eoUrcl addr ... ofthe MSDU or Mngt fram •. 

AT&T/DO 
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lI!eI! 1'102. 11 ... I254b 

Resulting changes compared to 2083: 5."'" 
o MID functionality restored. 

- 0000 roto .. the AP-4o-AP functionality end other ao wae 
..... I.bl. In 2OB2, but_ Inadvertently 10lil In 20B3. 

- MID contain. 812 bit rondom number ralhorlhen a Haoh. 
- Elmlnat .. need for. Byt.add .... field. In RTS,CTS and Act<. 

Sequenc" and Fragmen. nelds eliminated I moved. 
- MID Illowe Dupllcat. detec1lon, and contain. the F'" 

• Address Filtering and Duration nalds always on nxed 
nald position In He.der. 

o Reduced I Simplified address comparison requirements 
and processing 

- BSSID fllt.rlng only neoded on BClMC lram ... 

o Header lengths hIve been considerably decreased. 

,----------------------------------------------------
ATaT/DO 
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F ...... Form .. adJullm.nt proposal 

Different address field filters: 
o Improved Frame ordering of 841254 simplifies address 

neld nlterlng. 
- Verlalllllty of Add .... fI.ld. I. rHOlvad In thelron.mlt1 .. . 
- R_lv. All ..... _Ic .nd requl ... no ... ' .. Im. proc ... lng. 

o The 248 proposal requires additional receiver 
complexity: 

- R .... llm. flit .. complexity In Ih. rec.lvlr. 
• .,.......... rUn for loP _ ... ilion. • IITI _ 001. ___ 0IIng"'" 

- Th. field uNCI .. mum IIdd .... In Ihl Ack I. dlrrl .. nt : 
• , ..... ", ... tho ." ... TA_ 
• , ..... _ .. _ ... tho_. 
• , ..... _._ ... tho.,,-. 
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AP Filtering (248): 

AIIRTS: 

StatoDS: 

(or to AP) 

RTS: FCPOUR 
CTS: FC DA 

Data: Fe ;rJ~stI Ftl OUR 
Ack: Fe A 

AP to AP: Data: Fe ~~ S# F" OUR SA 
Ack: FC DA 

D. Address FIltering laid copy 

AP's tlltar always on nrat address neld. 
- The St.I to AP work. beceU" BSSID-Maddr(AP) 
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Station Filtering (248): -" 
All RTS: RTa: FC ~ DUR 

CTa: FC~ -

os to Sta: Data: FC ~SA S# FII DUR 
Ack: FC~~ 

AP to Sta: Data: FC BSSID fi5'A'ISA) S# FII DUR 

Ack: FC~~_' 
ata to Sta: Data: FC USID ~ S# FII DUR 

Ack: FC~~ o Addra .. Filtering OFlald copy 

..... 

Stations filter depending on type. 
Tha flald used for Ack address depends on From bil 

ATUIDO 
F .. ",. Form. edlu.t"'lm propoNl 

Conclusion: 
• Tha 2082 varslon MPDUID functions ara rastored and 

ra,.lred and combined with fragment numbering In 
the MID con .. pt. 

- All connectlYIty functlOn-'1ty I. l'Htorad. 
- DupllC81. fllt.rlng function I",proved cO"'pwed 10 231. 
- No n .... fOf .. ~. Fr.g"'lnt nu",_fl,ld. 

• All othar 238 changes ara adoptH. 
• Frame ronn.t field sequence Is adaptad for conslst.nt 

fI/taring Impl_ntatlons. 
- No unlqu. fOfllla nMCIed 10 IlUpport -'I connectlvlty_ 

AT"TIDO _1'112. tt4UU411 

How does this compare with 248: 
• Both proposals offer the .. me functionality. 
• The main difference Is: 

- o.nm .... unlq_ .... u.~I.f-'lu .. "'od •. 
- High overhMd _ Lowoverhud. 

- DIIf_1n ..... tI .... flltlrt"l complexity. 

• The 248 proposal can be Improved to reduca the field 
Of'der to .... flltarlng. 

- Thle d_ not eoIve tIM .. ".,.. WDS f ...... form ... uniaN 
en IxtnI edd .... field Ie added to mrt fR"'l fOf unlfOflllIty. 

Proposal 
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_1'102. tt4UU411 

941254 Filtering: _ .. 

AIIRTS: RTS: Fell DUR~ 
CTa: Fe I. DUR 

Sta to Sta: Data: FC I DUR~ BID SA 
Ack: FC DUR 

Sta to AP: Data: Fe DUR [!!] DA SA 
Ack: FC ImI DUR 

AP to Sta: Data: FC@ DUR[iiAJ BID SA 

Ack: FC Mii DUR 

AP to AP: Data: FC@ DUR~ DA SA 
Ack: FeBlJ) DUR 

D Addrass Filtering Q=Fleld copy IiD= Matching 
Very conslst.nt filtering Indapendent of AP/Sta or type. 

-
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Where are we? 
COnnectivity problems In 236 are recognised and 
considered valid. 
- woa auppoJl 
- All StIllion 10 51111lon _ 

• There are two proposals that try to correct tha 
23&12083 flaws. 

• Mechanisms proposed are dlfferenl 
- DlffI .. _ln WDS .upport "'lChanllm. 

• "'_ , ___ ........ aytMIo __ ocIn 
:MIL 

- DIff ... n"In Impl.rnent.tlon compl •• Ity • • ~ ftIIOfIng __ _ 

- DIff ... ncI In Framl onmeed . 

AT&T I DO 

M Iscorrelatlon probability Is very low: - " 
• It compares to the Lost frame probability of an 

Bhemet network. 
- 102.1 with to.e HER wtllilav. 5e.e peck. '.lIu .. l'1li. wltln 

l1li"11 toO 8yI. 'tam ... 
- Hlfher ~ .,. cleelgned to cope with that. 

• Doc 270 does not take all flc:tors Into account. 
- The cotll-'on probllblllty Ie not conlld.NCl. 

• ........... , .., .. ., ..... when ....... ., rnecIwn aoo. •• 
-_ .. __ .equoI ........ -

- Doc 210 __ .. high deng"' Of NPlated IIIIIchlnglmlN. 

- We did t.ke blmod .. fl'l.lM length dletrlbutlon Into_nt. 

.... 
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Benefit Summary 

~ 
SupportoWDS 
Uniform header Iingthl 

Slmpllr filtering Ihan 201>3 
Lower overhead Ihan 201>3 

with RTS: .. octet. v .. 80 
no RTS: 30 oct ... VI. ~ 

Risk of mlacorraletlon 
1 fremeln 386 (under rather 
p,,"lmletlc .. eumptlona) 

248 
Supporto WDS 
WDS headere have 
e octllla Inllrtod 
and ItmoVed .nroule 

Saml flltertng .. 201>3 
Saml overhead .. 2Ob3 
except .8 octeto for WDS 

No rilk 01 mllcorreloitlon 

F ....... Formal adjuetmenl propoeal .. ..,2. ,t.e&l154b AT&T/OO 

Miscorrelation: A Rare Occurrence 
• The sequence of events for a mlscorrelatlon is: 

EVlnt 1J!!!llmletlcl Probability 

Simuitaneoue TX start INan: II 0.05 
Same frame type 
Appro .. equal frame lengt" INan: 11 
Same fragment number INan: 31 
Euc11y 1 frame recllVId correctly 
s.me Dialog Tokln value 

OWRAU. PROBABILITY: 

1.00 
0.80 
1.00 
0.80 
2.441-4 
S.oe.e 

- NOTE 1: ,-........-ng I C_2 ___ II" 0.031. 

- NOTE 2: ThIe ~ '7011 "'_10 be oquoIlongIh. 
_ NOU,: Aa __ ", __ nat I~ "-'""' ........ 

ThIe ~-.._ -1>C04MII-1ongth1-

AT .. TIOO .. _114412_ 

Extreme case analyses: 
• The sequence of events for a miscorreilltion Is: 

lnDl "'ery oenlmlllllcl Probabllltv 

Hlih SlmulWl ...... TX etaIt INan: II 0.21 
s.meframotype 1.00 
Appro .. equal f ....... lencrth 1.00 
a.M fragment number INon,) 1.00 
Min 1 framo ~ conectly 0.80 
Sarno Dlillog Token valuo[Note 4) .lrN 

OWRAU. PROIIABIUTY: 1.221-4 

- NOta 1: ThIe Ie ... _ toed ... uoIng • ....,.- _011. 
- NOTE': _", ___ ,~,,-,"",_ 

- NOTI4: __ 4 ___ •• _IdlheRly __ ~ 
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Miscorrelatlon: A NON-Problem so,,,. 

MA~ayer acknowledgement Is tor use within the 
MAC, !!2! for use by higher layers: 

- I02.S h .. no MAC-layor ..,knowtodgomont. 
- Tho 102.8 "framo coplod" bit 10 ~ by higher layere. 
- Experience with ARCNET h .. lndlcll .. otrongly 10 nol rely 

upon Indl.lllion ot MAC ..,knowlldllement 10 mean Ihal Ihe 
reclplont NOS (ve. recipient NIC) recolvld Iho frame. 

• LAN protocol stacks use acknowledgement at the 
Network and/or Transport layers: 

- A mlacorrallllion 1.lndletlnguleheble, by LLC and higher 
laye ... from an 102.3 frame that h .. no coilieion detected, but 
dOlI not .. ech the Intendod reclplenl 

- All common LAN protocol etecke work over 802.3, where 
hlllh.r-layer acknowledgemenllslh. 2!!.!ll conllrmatlon of 
delivery. 

Frame Format adjustment propoeal 
AT&.TlOO 

Miscorrelation: The Bottom Line ... " 
The trequency ot miscorrelation Is no worse, and 
typically much bettar, than trame loss on a wired LAN. 

- A wtred LAN with 1 .. BElt will fall to deliver 8OCH>clei fram .. 
due to bit errore wllh .,.. _; and 110Ck1ctei fram .. duelo 
bit errore with .,.. hot. 

- Thle U4 propoeal wtll fell to deliver fram .. due to 
mloconelatlon with p< 3e-8. 

• If .. protocol stack works over 802.3, It will work Just 
as well ov.r 802.11 using this 254 proposal, and better 
(du. to shorter h.aders and simpler filtering) than 
802.11 using 248. 

ATaT/OO 
Framo Formlll edJulllmont propoeal 

Miscorrelation in extreme overload: 
• Assume extreme peak load. 

- M-.y _1_ contondlng with .. mo frame length. 

- Coliloion probMllllty Ie momentartly hlghor, 

• y" this will cause higher lost trames e LLC 
boundlry but It Is stili only 1.22I-4mn. per station. 

- _ertllie dOlI not coM bandwtdth. 
- TIIo number of fram .. relranemmod DOES NOT INCREASE. 
- It 1M .. only longor 10 dlocovor "Loot Framo", bolo .. 

roIranomlalon con III.n by tho hillhor layer (Tlm .... ut~ 
- Thlo creat ... "Soft ovor\oOd" bocau .. tho load wlll.maar 

out ovor a lonllor period. 

• Lost tram" will .'so start to occur due to a "Retry­
limit overrun". 

• This does not have el'Jec:t on stability. 
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Conclusion: 
• The mlscorrelatlon failure mode does not affect 

stability even In the extreme case. 
- Th. number of fl1lm .. rlltl1ln.mltt8d DOES NOT INCREASE. 

• In those c .... It Is possible that the "Muof'etry limit" 
fllilure will be higher then the mlscorrelatlon error. 

• It does compare very well with a wired "lost frlIme" 
fllilures. 

• We should adopt the most emclent Implementation. 
- and reduce compl.xlty at the .ame time. 

Fnom. Format 8djulllment proposal 
AnTlDO 

MID Match failure modes backgrounds: ""'" 
• These slides show more extensively the failure mode 

analyses. 
• This assumes: 

- Unique eequences due to IIIlIIlon dependent elida. 
- RTS and Om w1ll have dlffe"nt MID'L 

ATiT/DO 
Fnom. Format 8djulllm.nt pro ...... 1 _1'C2. •• ....-

MID match effects In RTS/CTS: 

1GD ...... llTIwtll~ IID) __ .... _~.~ 

• 'DIba.lU ....... dlhla..,. ......... 
.... tIItA!..-t ..... wm, 

Proposal PageS 
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Motion: 
• Move: 
To adopt the Frame Formats and associated 

mec:hanlsms as defined In 841264. 

AnTlOO 
FI'IIm' Format 8djuatment propoeal 

MID match effects: 

-- --
• Collisions on approx. Equel Length frames can have a 

MIO matching problem • 

ATlTlDO 
Fnom. Format 8djulllm.nt propoeal 

Understanding the failure mode. 
• MID collisions are only relevant durtng an actual 

collision on the medium. 
- Th. MID vllue of the eTa and lick fram ..... only "Ievanl for 

IhoeelllationelhM .,. W1IIIlng for a CTS or lick durtng • omall 
wlnd_ followtng an RTS or Ollla rr.gment reepectlv.ly. 

- 110 only WIlen two (or mo,,)lOurc .. generate • CTS or Ack In 
reeponMlo an RTS In the ...... wlnd_." "Ievent. 
."... .. ....,_ .. IIT. __ .. _IITa. oor_.DII. ___ .. _D"'. __ __ ..,.tho _ \ongIh. 

.~--... --... ----. .... ______ ... _Iion_ . 
....... .. -.. ..,...., ........ -· __ ... _10 ........ __ _ 

- Cotillion. of RTS .... d DD are not "'_ for Ihe MID milich 
f.llu", mod •• 

.... 
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What is the probability: 
• The DTtI In the MID uses Is a PRN generator with 

sequence length of 4K. 
• So the MID match probability Is : 

- ·Collieion ProlNlbtIIty/4K". 

• This does not take Into account the frame length 
dlstr1butlon, which will be application dependent. 

• Lets assume a File transfer environment: 
- Meny emalll,ngth trem .. wtth a number of lengthe <6l Byle .. 

Th_ e .. higher layer d'pendenl 
- Moet 'rem .. >64 Byt .. Will be of tho maximum 'Ize. 
- Th, .. will be oce.lonel 'rem .. wtth lengths In _no 
- ASlum, thm In a buay n_rk tho Long/Short 'rem, mlo II 70%. 

• So the ~ .hIII two oquaIlongIh "-._ io .... "*' .5 

"nTIDO 
Frame Fonnm adJuetment propoul 

Is this acceptable: 
• Please note that this Is NOT the same IS the 

"undetected error rete", because that concerns with 
the probability that a received frame Is not nagged to 
be In error, while It Is. 

• Thl resulting error rate of less then Ipprox. 3 out of 
1O"t frames Is lost at the MAC level Is considered 
very acceptable, In a "Best e"ort" servlcI scenlrio. 

• Conclusion: 
- The MID non-unlquln_ Ie no INU., and dOH not reduce the 

,unctloNlIIty. 
- No epeel" provlslone a .. nndad to resolvelte tffectL 
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The failure mode is then: 
If RTii collision: tWo etellone will gonlratolho oub"quoni Data 
'rem. Whleh Will collldo. 

- DeCocIIon 0I1hio ._10 • ..., likely_ the-.-
DeC., ___ UN • __ "D "*' the IITSICT •• 

If Data Collielon: Two trenamm ... thM genlmad the data 
' ........ Will both .Iume thm the tran.mlnlon _ eucc",ull. 

- AIIIIcIo9t "'" 10 1>00_, • 10 __ likely "'" only one IdUOIV 
_1IInIuQh. So ........ ~Io 541%. 

- .. ___ -tctedIn 1hIo_. 
- In _ "'" -.. get IhnIugh __ io ......... oI*>g io ..... 

The prolNlbllltyofthlo occurlng depend on the n_ork load, and 
II approaxlmMely: 

- .~ ---, 14K 12 loquaIlongIh~ Z (only ..... io 
..-.aU)". 
• AI ..... coIIeIon Pf'ObIiI*IY (If J%"~ ... ,.,0 • 
• TNe .......... lhehlgher..,....neecltorecovertromltU. 
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