MAC

ATM
|l EEE 802. 11 | EEE
802.11 MAQMPDU MA C MP DU
cel |l ATM MP DU
3.1
DI FSI FS
DI FS
SI FS /
MPDU
PHY Ov| MPDU Hdr. MPDU payload
ATM cell Hdr| AT M cell payload
3.1 ATM MP DU
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BSSasic service sB$S

BSS AP
BSSI BSBndependent B®3% hoc 3.2
BSS BSS DSdistribution system
MP DU BSS AP DS
AP ES®@xtended service
3.3 ESS
DS port al
9 11 114
DS
BSS

S

association request framssociation request

di sassociation request f rCaSne
MP DU MPDU AP

DS AP

32
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Non-ATM host

STA3 | ATM host

AP3

STA2

DS

BSS

DS

ESS

AP1

Portal

ATM hos

STAl

ESS

ESS
AP AP
BSS

AP

AP

AP

AP

ATM

VPI / VCls

BSSATM

ATM

ATM

ATM

VPI /| VCI

12

ATM

VPI / VCIATM
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BSS

AP

ESS

ATM

AP

AP

AP

ATM

ATM
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VPI / VCI header

ATM
8 15 GFGenerow f |
control
HEtheader error c¢ontMPDIU
ATM 2 12
3 PTpayl oadltypeCLRell | oss priority
HE ESS ATM ATM
2
1ATM
3.3 ATM STA1 STA1
VPI /| VCI STA1 MPDU DADestinati on
Addr ess MA C MP DU MP DU
ATM ATM 3.4
ATM STA1 AP DS ATM
Applicphtion Appli ation
TCFP TCIP
| P | P
AAL AAL
ATM ATMATM ATM
MALC MAC|IMAC MA|C MA|C MAIC ATM ATM
PHY PHY|PHY P HY P H[Y P HY P H[Y PHI

3. 4 ATM
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2ATM BSSATM
AP1 ATM STA1 ATM
STA3 STA1 AP1 AP3 STA3
STA3I P address, MAQJMA dardedsrsessss ATM addr e
STA1 ARRddress Resolut L&MRIPANtBrwIlati on

Address Resolution ProARRLOHEARP

16 17 18 3.5
ATM STA1 AR DASB ATM STAS3
[ Apphi o Applitation
T C[P TCP
P I P
AAL AAL
ATM ATM ATM ATIMATM ATM
MALC MAC| MAC MA|C MA|C MA|C MA|C MALC
PHIY PHY| PHY PH[Y P H|Y PH[Y P H|Y PHJY

3.5 ATM ATM

3ATM BSS ATM
AP
3.3 STA1 MPDWTA2 AP2 ATM
ATM STA2 MPDUWSTAAP1 ATM
ATM STA1lAP?2 STA1
AP2ATM ATM 3.6 16
LANE I P ATM



ATM STA1 AR B ATM STA2

Application Appli ation
T C|P TCP
I P LANE I P
AAL AAL
ATM|ATM ATM ATM| MAC MA C
MAC MAC| MAC MAC MAC MA C
PHY PHY[ PHY P H|Y P H|Y PHY[ PHY PH[
3.6 ATM— ATM
ATM STA2 AP2 DS STA1
Appltiicaan Appli¢cation
TCP TCP
I P L AN[E I P
AAL AAL
MA C MAC| MAC MAC MAC MA C
ATM ATM
PH PHY[ PHY P H|Y P H|Y PHY[ PHY PH[
3. 6b ATM — ATM
4 ATM BSS ATM
BSS AP ATM
AP ATM AP
ATM AP ATM
Application Applicption
T C|P TCIP
I P I P
AAL AAL
ATM| ATM| ATM ATM
MA C MAC| MAC MA C
PHY PHY| PHY PHY
37 ATM — ATM BSS
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5. ATM BSS ATM

AP AP
ATM AP ATM AP ATM
AWM
ATM APATM
Application Appli¢ation
T C[P TCPp
I P LANE I P
AAL AAL
ATM| ATM| MAC MA C
MA C MA C
PHY|[ PHY| PHY PHlY
3.8 ATM — ATM BSS
6. ATM
MPDU AP DS MP DU
MP DU AAL 5 ATM
ATM AP DS ATM
Application Appli¢cation
Te TCP
I P L AN[E I P
AAL AAL
MA C MAC| MAC MAC MAC MA C
ATM ATM
PH PHY[ PHY P H|Y P H|Y PHY[ PHY PH[
39 ATM —



ATM BSS ATM
| EEE 802. 11
ATM AP1 DSATM
Application Appli¢ation
TCP TC
P P
MA C MAC| MAC MAC MAC MAC[ MAC MA C
PHY PHY PHY P H|Y P H|Y PHY| PHY PH
310 AT™M — ATM
ATM BSS ATM
ATM AP ATM
Application Appli¢cation
TCP TC
I P I P
MA C MAC| MAC MAC
P H PHY[ PHY PHY
311 ATM — ATM BSS
2
3.12
MP DU CFP
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movable

Beacon PCF+Downlink DCF
I< L
3.12
MPDU CBRBRBRUBR PCF
MP DU CBRrtvVBRmRTr-vyBR
AP CBRFBRABR UBR AP
ACK AP AP
DCF ABR UBR CSMA/ CA
DCF
AP RTS destination node
CTS AP CTS | EEE 802. 11
RTSCTS
BSS
AP
BSS RTSAP AP
RTS CTS AP AP
AP CTS BSS

CTS 19
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3. 3 DCF
DCFI EEE 80DRPCE1 DCF AP
20 AP AP
MPDUAP AP CTS
RTSAP AP RTS
CTS DI FS
RTS AP CTS RTS
DI FS RTSAP 3.13
X RTS AP AP CTS y
RTS AP z AP CTS y RTS
z Duration/ |1 D NAV
centralization
2 RTSAP AP CTS
RTSAP RTS
AP
RTS NV A
NAVO AP CTS
RTS CTS
backoff



3.1 DCF

RTS
RTS CTSRTS AP
RTS CTSXITS1CTS?2 SI FS
CTS NAV 3.1€TS1CTS2
CTS1 RTS
3.15 CTS CTS2
| EEE 802. CTIS
CTS NAV CTS Duration/ I D
NAV CTS1Dur ant/iloD 3 SI FXTS2
A CK CTS2Dur ation2l BI FS
ACK RTSDuration#&4l BI FSCTSQTS?2
ACK
CTS2
RTS CTS
PCFDCF

PCF
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DIFS SIFS

Transmitte) RIS Data

SFS SFS

AP CTs1 ¢TS2 ACK

DIFS

Other NAV(RTS) / contention window

NAV/(CTSL)

NAV/(CTSP)

3. 14RTS/ CTS1/ OTASZKNAYV

DCF RTS DCF
PCF
NAV
Beacon CFend DCF
DCF
Beacon
CF-end NAV O
ATMDCF
(1) NAV
Beacohend fr ame DCF NAV
0
(2) NAYV 0 DI FS
backoff ©i mer RTSAP DI FS CTS
backoff CTS CTS
Duration/ I D NAV

CTS SI FS MP DU MSDU MP DU
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SIFS T ¢ SIFS
AP CTsl CTS2 AP CTlst CT2
T € SIFS /‘ € noi FS
Station R CT$2 St# on ; \ CTS2
n\>i s«% noise SIFS
Other y \ \ y CT§2 Ot ¥ CT

(@) CTS sent before RTS (b) CTS sent after RTS

[] :

T

3.18TS

MPDU ACK Ti meout ACK

DI FS backof f

( SAP RTS SIFS CTS1CTS2 CTS
SI FS
(4) RTS Duart i on/ I D
NAYV NAYV Duration/ 1D DI FS
AP CTS NAV 0 backoff

(5) AP CTS ACK

Duration/ | D NAV NAV Duration/ | D
NAVO backoff
6 DI FS CTS baok f
CTS 5
AP
21 22 3.1 9 3.16

3.1 DCF
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|[EEE 802.11

CTS

CTS

3.16

Par amet ¢r Val ue
Channel capacitg4Mbps
Slot time 20s
SI FS 20s
DI FS 60s
MP DU 2300byte
A C€TKi Apeu t 40s
RTS 20bytes
CTS1 lris +2SI1 FS
| EEE 802.QLBETS l14bytea
A CK l14bytes
CWmi n 32
CWma x 256
AP CTS IEEE 802.11
DCF
AP CTS
08 - -
07
: W‘“Hh_
0.6 o e—_
] .
= 05 o
= E
Lo =
(=] 03 - Channe capach = 2EMLEs
g = TR OLS o = 446 calls
= 7]
|J._: 0.3 -E HH.
0.2 s
0.1 ] g -
00 o
B DL N O L i o I A I | L
0. 10. 20. 30. 40. 50.
numbear of users
o canilFaliEad wilh 20TS o dialribution |IEEE 802.11)
o centralized with 1CTS
DCF IEEE 802.11 CTS
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PCF
DCEF DCF PCEF Cend
DCF DCF
MP DU ACK MP DU
ACK DCF backof f ti
CW backof f t ibmeckoff
MPDUi
MP DU MPDU.i MP DU MPDUDur ati on /
1 ACK 1 SI FS backdfnfe t01... 7
CW DCF backof f t
0O 1.7 0O 1... 18W
3. 4 PCF
PCF AP
over head
AP AP AP
AP
1 CF Poll able CF Poll Request

me

D

me



23 MP DU
deadline 3.2 ABR
UBR DCF
CF Poll &bl Pol I Request
32 CF Pol |l €BIlI Pol | Request
CF | CFPol]

Meani ng
Pol |l aRegugst

0 0 STA i s +Potl |GbI e
0 1 SAT i-BoCFabl e, not requesti nPgolthoi Ibjestpl aced on t he
1 0 SAT i-#oCFabl e, requesting t-Bobki p|y alciesddt on t he C

| EEE 802. 11

DCF
CSMA/ CA ABRUBR
DCF PI FS
backoff
0, , 3 0, ... , 15 3.17 AP
SI FS Associati on
Response fr ame Reassociation Response fra
ACK
Ti poeu t AP
Pl FS backoff
| EEE 802. 11 3. 18 Frame Contr ol
| 15 15 15




CW max

CW min 3
Second Retransmission
First Retransmission
Initial Attempt
3.17 CwW
2 “Type “00D 4
“Subt'ype PCF
AP
oveorald fr ame SubtypPe1l11io
AP
under |l oad Subtypkliil
Durati on
SI FS

Dur ati onO

PCF
AP MP DU MP DU
MPDU pi ggybaakR MP DU
AP MP DU piggyback
0 AP P AP MPDU
NFNull FunctiAmMAP P
NFAP P 24 P=d/ 2

MAC Header
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Octets 2 2 6 6 6 2 02312 4
Frame Sequence
Control |Duration| DA A BSSD Control Frame Body FCS
a Management frame format
Protocol To From| More Pwr More
Version Type| Subtype Ds Ds | Frag | Retry| Mgt Data WEP | Order
Bits 2 2 4 1 1 1 1 1 1 1 1
b Frame Control field
3.18 9
d AP MP D UN F
MP DU
24
AP MP DU
MP DU AP a d dsrse
MP DU |l EEE 802. 11 3.19
Address fi el
“ToSD “FrofBi D MP DU “To
ce’ “FroB8 D 3.3
3.4 N/ A
3.4 DASARATABSSI D
DADestinatdresas AMPDU
SA Source AddressMPDU
6 02312 4

Octets 2 2 6 6 6 2

d



Frame Duration Sequence
Control| ID Address 1 | Address 2 | Address 3 [Control | Address 4 Frame Body FCS
- MAC Header >
3.19 9
RARecei ver Address MP DU
BS
TATransmitter Address MP DU BS
BSSI D BSSI D AP
33 To/ From DS

To/From DS values|

Meaning

ToDS=0
FromeDS=0

A data frame direct from one STA to another STA within the same

IBSS, as well as al management control type frames.

ToDS=1
FromeDS=0

Data frame destined for the DS.

ToDS=0
FromeDS=1

Data frame exiting the DS.

ToDS=1
FromeDS=1

Wireless distribution system (WDS) frame being distributed from

one AP to another AP.

STA : station

IBSS : independent basic service set

DS : distribution system

3.4
ToDS From DS Address 1 Address 2 Address 3 Address 4
0 0 DA A BSSD N/A
0 1 DA BSSID A N/A
1 0 BSSID A DA N/A
1 1 RA TA DA A




ACK

SA DA BSS ToSD
Fr dm 0 DA ACK SA BSSI D
BSSI D ad hoc ad hoc
ad hoc AP BSSID AP ad hoc
ATM
MP DU AP To
b = Erof =D O AP ACK
DA AP ToSD O
Frosm=D1 ACK AP
MP DU
AP ToSD Erof =D O AP ACK
AP ToSD 6ro&=D1
ACK AP SA DA ESS
BSS MBU S A BSS
AP ToSDH Fro®=DO AP ACKSA
MP DU AP DS BSSAP ToSD Erof& D 1
DA AP ACK SA AP DA
AP DA ToSDF GFrosm=D1 DA
ACK DA AP



