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TALANO| &8t [EEE 802,11 42 19974 7€
2.4GHz ISMtH ol Zt) 2MbpsE Al ¥sk= Al 7+
A =& A5 MAC(medium access control) 2ol
sl Al e dek Al 7HA] e A DSSS(direct
sequence spread spectrum), FHSS(frequency
hopping spread spectrum), Ir(infrared)©]t}.

802.11 32 B 16709 H(clause)tt F522 o]

04 DM AN B

[

rio

i

FolA Ut
national information infrastructure)ti&jofA] Af
28 A4S AFst] 918 TGa(Task Group a)7}

71 2.4GHzH Yol A 1145485 1%t TGb(Task
Group b)7t 2A=|o] &Estelom 19994 9Y 7F
z} TEEE 802.11a2} 802.11b EFO2 45918 Rk
tt, IEEE 802.11a £&& 802.11 ® 44

olo] 5GHz U-NIl(unlicensed

2

r—lN
1o

(Abbreviations and acronyms), 9.18(Multirate

support), 10.4% (PLME(physical layer
management entity) SAP(service access point)
interface)oll ® 7H| W8 F71stelen, OFDM

(orthogonal frequency division multiplexing) &
Ao gk 2 W8-S 1748 sttt IEEE
802.11b FF2 802.11 #+2] 3.8% (Basic service
set(BSS) basic rate set), 4% (Abbreviations and
acronyms), 7.2.3.18(Beacon frame format),
7.2.3.94(Probe Response Frame format),
7.3.1.4(Capability Information field), 7.3.1.94
(Status Code field), 7.3.2.2%8(Supported Rates
element), 9.22(DCF),
10.3.2.28(MLME scan.confirm, MLME(MAC

9.6 (Multirate support),

sublayer management entity)), 10.3.2.2.24
(Semantics of the service primitive)o] W&

7 52 Frheteon, RS WES 188RE Frt6)
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20004 39 AIEAES 919F 802.11b AEH 1F
o] AA4%] %It} Higher Rate IEEE 802.11b £~E{t]
I 542 7ede A4S =Rskal [EEE
802.11b-1999 E=39] A5 8-&
20Mbps o13e] 1&ow HEeh = QA she AT
H Ao FALAN 22 AlAsH=
5% 3]9= 2.4GHz tHolA 20Mbps ©]442] A
&R [EEE 802.11b #52 g6l Aol M5
Qith, oluf IEEE 802.11b 3#39] THA-S 9)a) A
PAR(00/114, “Draft Project Authorization
Request(PAR) Higher Rate IEEE 802.11b Study
Group(HRbSG)")# 5 Criteria(00/115, “5 Criteria
for Higher Rate IEEE 802.11b Study Group
(HRbSG)") draft W47} W& lal o] draft S-A]
=2 79 394 HRbSGO 98l FFHoz 52l
EJ3Ue}. 20009 12 2194 HRbSG= AlAdol &
7] Hofl PARS] 541501 ¥o] TGg= =it o
& T4l gk 7i8& #1441 PAR (doc.00/114r2)7}
SASAH ML, TGgRe olFo= A ®YS 7H
ot 319717F F3tell A1 00/209r37F TGgs 917t
Official Proposed Selection Procedure=# &
HRa, A4 00/210r49F 00/211r97) Official
Requirements®} Comparison Criteria@# &%
Ak, 2001 19 3] 9ol A= 120 Aegh =41 (00/
209r3,” Official Proposed Selection Procedure”)
O AIGkA] AelZxpo] wheba] A|QPAES draft= Tt
57] 1%t A e shgloh e, 00/209r3A
= AR SRR 206HA| & Upo] 59kl o] 3
Ofo A 17etAZEA o) A2 Sl 3709 A
7k o] SAZMA SHsAE. o] £AES 00/388-
397(0OFDM), 00/366r1(MBCK), 00/384-385
(PBCC)oltt. 20014 3¢ 2]ojofA 19vtA o] A2t
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Y= &3 MBCKo| tigh AIAI7F o= Qlar, A A
PBCC(00/384-385, 01/140-2)2} OFDM(00/388-
397, 01/155)°]l sl =& Al&ste], 2001 114
3loJof 4] ZFH o= OFDMo] AAE AT 2002%
84 802.11g-D2.8 draft EEEAIRE Yot glom 7
4202 letter ballot ¥ comment®} Z1of Tt 3)
AehE: WSk A9lS skl Qltk, 20034 19 3
OlofAf 802.11gell digt #F3le] 2003 9E= A
71%)9ic}, IEEE 802.11g/Draft2.50] w2H, 7]&e
802.11 ##2] 44 (Abbreviation and acronyms),
7.2.3.14(Beacon Frame Format), 7.2.3.9%
(Probe Response Frame format), 7.3.1.4%
(Capability Information field), 7.3.2.24
(Supported Rates element), 7.3.2.92(NonERP
Indication Element), 9.6 (Multirate support),
10.4.43(PLME-DSSSTESTMODE  request) 7} 4=
AEAY F7hE e, 2ol 197 ] ERP
(Extended Rate PHY)2 F7}= %]t}

3. 129 EEoIN 271 52 WAH g

Hito A Fxe IEEE 802.11g/D2 5914 %=
802.11g #Z=°] ©}2= PHYE ERP(Extended Rate
PHY)2}aL 8kl 7129 802.11¥ 802.11bE W2+
PHYE NonERP2til +&38}3itt, E3H CCK-
OFDM(Complementary Code Keying-—
Orthogonal Frequency Division Multiplexing)=
A stz Y8l (1d 13 Zol Capability

Information field& t}22} Zo| M3} )



BO B1 B2 B3 B4 B5 B6 B7 B8 B9 B15

T
CF | CF-Pall | . Shol Channel| ExtR | CCK-

ESS | IBSS Poliable [Request PrlvacyF,reamble PBCC Agility | PBCC | OFDM Reserved
1

Octets:

- 2 >

(2! 1) Capability Information fixed field

AP 15A5S 8 1%}t vkR7IA 2 short
preambles AAstES Eojglom ™A okS A
2= Short Preamble subfieldE 022 A |0} 3t
t}, ERP STA(station)5-2 dotllShortPreamble
OptionImplemented MIB W& true® %43}
ERP #A#]&9] longo|tt

AT 4 UEF Slop

short format preambles
Stch AP2} STAS PBCC
(Packet Binary Convolution Coding)& *|¥sles
PBCC subfieldg 1= AAJstolof spm 2| ¢skA] oF
& AL 008 AAITE 22Mbps -2 33MbpsS
A ¥sl= ERP STAS-> ERP-PBCCE A8ttt} (1
2 1)¢] Capability Information field®] bit 7(B7)
HR/DSSS%-S ERP PHY|A Channel Agility

capabilityg AME 7S et ARSE,

AREE A 1= AL A ko 0om A7
®t} Extended Rate PBCCE A|al7] $IajA=
bit 8(B8)°] 12 7= ojoF gt CCK-OFDM= Al
A317] $Jall A= bit 9(B9)7F 12 A =] ojof gt
NonERP Indication Element+= 7]5£2] 802,11 &
< 802.11b A7} 802.11g F*2t T 5%
BSS(Basic Service Set)oll H&E o] AL uf,
FEs =ol7] Y8 e wAYSES AHEshes
o o]gfgh B wAYZ= RTS/CTS, CTS to
self 5-°] 212 o] NonERP AA]7} 845

ol OFDM SEj7} Q= el 263t ke

ol

Uo]—

1o

oﬁ

5 sh= Zlolot (" 22 GE DI o] b0, bl bit
& A7g5te] NonERP G217} H&EE0=A19 f5-5

Element ID Length=1 b0

bl r r r r r

Octets «-—1——Pp-=4+—1—Pp<t+— — 2 ——  p

(2l 2) NonERP Indication Element

{FE 1) NonERP Indication Element A}

Bit bO|Bit b Meaning
0 0 No IEEE 80211 clause 15 or clause 18(NonERP) stations are associated, and the SENDER requires
that protection mechanisms not be used.
0 i No IEEE 802.11 clause 15 or clause 18(NonERP) stations are associated, but the SENDER requires the

use of protection mechanisms

There are clause 15 or 18(NonERP) stat
mechanisms not be used.

ions associated, but

the SENDER requires that protection

There are clause 15 or 18(NonERP) stat

protection mechanisms

ions associated, and the SENDER requires the use of
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7120 Au|e} 534S $JsiA E control
frame<> BSS 7|#&E® A= ojof gith, ERP
PHY?l W84+ control frame®] OFDM Z#]| o]l
}-5-5}+= ERP mandatory $X=2 A5Hct

4, M2 3715 1948 Extended Rate
PHY Specification®] W&

(1) 3% 2=

A Qo] ek FEO- 802,110 2.4GHz o] A

g5 Ag-3tth, ERP A A58 802.11b9 short
preambles $AIBIALE =418k 4= Qlofof i} &,

ERP AA &2 802.11a%] OFDM Wzx2} 802.11b2]
Adat efo]-s ARERttt ERP A& ERPOF
802.11b preamblesr AF52 0= A Ysfjof 5}, o]
AL ERPC 802.11b CCA(Clear Channel
Assessment) detector”} & Aloll B4 o qlofof
= vttt ERP YEH = HYe PHY &
pure OFDM, mixed OFDM, Barker/CCK, pure
Barker/CCKE A ¢lsfjoF gtet, o]efgt hpdls o] 9
o AElxdoz pBCC-229F PBCC-33 Z12]al
CCK-OFDME A efjoF ghet,

(2) ERP 7H2
ERP+= U}t payload data &5 A Hskc}
802.119] Barker WZE o]&3}o] 1Mbps 32

OMbpsE A 95hH, 802.11b9] CCK 3-& PBCCE
o] &5t0] 5.5Mpbse} 11MpbsS A gt Eat,
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802.11a9] 6, 9, 12, 18, 24, 36, 48, 54Mpbs=
short OFDM preamble®} | A ¢da}n] o]0 4]
6, 12, 24Mbps+= B52Q1 g=olt}, PBCC A¥&
2951 ERPE: 5.5, 11, 22, 33MbpsE 2 g3t}
CCK-OFDM Al®ofA= 6, 9, 12, 18, 24, 36,
54MpbsE A ¥elth, o|& A efshH ool At
® ERP(E<R)
- 802.11b9] Brgma ARES, 11 5 offle]
W8-S HAgghe
+ Short PLCP PPDU(PLCP Protocol Data
Unit) 3f|5] 22918 =0t
*Clear Channel Assessment(CCA)&
802.11g2] sync symbole &4 gk,
Hdf YAz fEe -10dBmellAl —20dBm
O g},

Transmit center 532} symbol lock 5T}

22 reference oscillator®] LA 7|+

- 802.11a%] B ARSI, 11 - oFf¢]

Ofi

I

o Fukpol Y-S 802.11b2 S AMgE
« CCA= 802.11g%] sync symbolS A gkt
* Frequency accuracy+ =20PPM(part per
million)o A +25PPM 2= ¢+3}elct,
® [xtended Rate PBCC(A1EY)
- o] A& payloadE 256 A9 binary

L

¢

convolutional codeE AF&3fo] 39 dt=
single tone HZ7|H o g 802 11bollA 2%
PBCCY] 40|t} ERP PHYZF PBCCE A€
3= 9= WE PBCC & % 5.5, 11, 22,
33MbpsE Al ¥ett),

® CCK-OFDM(A8))

— o] AL DSSS preambled}t E1S OFDM A4



o] Aglst Zog MuloA= 6, 9, 12, 18, 24,
36, 54MpbsS A gt}

ERP PHY= tha9] &7 719 ZREER 7508
d%o] Sltt,

a) 524% 537]%(physical layer convergence
function) : ¢| 7152 PMD(physical medium
dependent) A|2ES AFSH PHY AH|A=2 A
A7 = S g 84
PMD(physical medium dependent) A]2~8]L-
ARESHE I 7 S T o] AS] STAS Abelofl A
BAF lofE|et WS SpAlshet Bagh
MPDU(MAC sublayer protocol data unit)<
olst= PLCP7F A|9iettt, PHY= PSDU
(PLCP service data unit)& 2&s}= PPDU
(PHY protocol data unit)& A2 wgste},
MACS PHY AH|AE o]&slnz  MPDU=
PPDUe| 93 A-El= PSDUC A-5-=+= tlo]
E] Thejoltt,

b) PMD A28 @ o] 7]%5> ERP PHYS AR8-8l+=
T 7 o4e] STA Afolo] Al oz Hlojel 7t &

o] %e HA&H

A=A AlE = Aol 'S A ofshaL §f
tt.

ERP PHY®| F+2+= ((L¥ 3)°f Hehd 802.11b¢]
TF%9} HAslE ERP PHY+= Al 7HA 71584 &
PMD 7|%&, PHY a&7I%, Alg¥e] 71s& 7L
ALt

ERP PHY AH]2= 802.110014 A 2)E PHY AJv]
2 primitivesE E8l] MACo] A==}t CSMA/CA
HAUGS AHSlA 3840 AT 5e4dS WAst
T2 5kl Qle}, o] 7% NonERP A E2 241 E0]
AelobA] Jrobz Bl gA|ste] HES A|A% 4

91w Hlof et

(3) ERP PLCP sublayer

o] #ASS PSDU7} o9/ PPDUR H2he =7}
sk A& qFskal et PSDUC| PLCP preamble
I &7 o2 PPDUZF o] Fo] Zlct,
Preamble?} &t A17]o|A Hx35ka PSDUE
HAdat=t] AHE-HITE ERP= Al7HA] preambled} 3
o 2W-S X3t} A= Long Preambled} &t

MAC MAC

MAC
MANAGEMENT

CONVERGENCE LAYER

PHY
MANAGEMENT

PHY

DSSS PLCP SUBLAYER

PMD SAP

DSSS PMD SUBLAYER

SATATION
MANAGEMENT
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B o2 802.11b ol 4% A Aok EAl= ok of& fl8l 802.11g A olA= CCKE MEE &
Short Preamble?} s|E|& o] A %E 802, 11be]l Aeie. AUgh 29 gl|t|E AbE-slo] dA&t|o] Hbd HEw)
2 A=l Aot A= 802.11a04 A H d
OFDM preamble} 3l|d o]t} Eg tguo] glom fAA e GE ¢ ¢

(9 4)+= 802.11boll4 A% long preamble Tt b0 HIEE o2 44 HloEl7} ofFH WA
PPDUS] 7|89l xio|t}, o] preambled 1, 2,  (CCK Ei= OFDM)2 ARES 20145 oe 0.
5.5, 11Mbps7HA] 2| d8taL Qlek, ERPOllA A& w4 ZA] sjZlo]l thgh S=A17]ol| A f-542 54+ 7Hss
H Ade ReE x]Yslr] 984+ Long Preamble Al st
PPDU 2292 ofefjo} o] W7 =|ofof ghr},

a) SERVICE fieldol|4] 4|9l CCK-OFDM %= (4) ERP 2=

= Yel7] flsh g bit7t A

tlo
-4
Shis
_(1)L
&
pacs
£
%
o
jm

17

]
Bl
=
[>
e
|
rlr
[0¢]
=

fr
S

b) Alg]el PBCC-229} PBCC-339] Zo]o] HaA] ERP+= Barker/CCK W&& AMgsto] 1, 2, 5.5,

S a1 AsH7] 98l - bit7h AFHEE 1Mbps A4S A Yslal, OFDM M zE ARE-5}o] 6,

cHol Aejoj 2 WgEl= CCKeF ths Alelol® A 9,12, 18, 24, 36, 48, 54Mbps A4S A3t} o]

%5 OFDME 54 theloa ste] AHe3sl7]  # 1,2, 5.5, 11, 6, 12, 24Mbps7} D<= &%0]1L 9,
o= &Y wfzle] TG Afejo] AEREY 18, 36, 48,54Mbps7} A&Ho|c},

OFDM Aloito] WHsHA A = o] A= ojof ot

Scrambled One's

\

SYNC SFD SIGNAL SERVICE LENGTH CRC 1 Mbit/s DBPSK
128 bits 16 bits 8 bits 8 bits 16 bits 16 bits
PLCP Preamble PLCP Header
144 bits 48 bits PSDU N
192 s ——— >
1 DBPSK
2 DQPSK

5.5 or 11 Mbit/s
PPDU

(32! 4) Long PLCP PPDU X0H

{E 2) SERVICE field &2

b0 B1 b2 b3 b4 b5 b6 b7
Modulation selection|Reserved |Locked Clock Bit|Modulation Selection|Reserved |Length Length Length
0 = Not CCK-OFDM 0 = not locked |0 = CCK Extension |Extension |Extension
1 = CCK-OFDM 1 = locked 1 =PBCC Bit(PBCC) |Bit(PBCC) |Bit
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& 3 47| M5 27EY

Data rate(Mbits/s) [Minimum sensitivity(dBm)|Adjacent channel rejection(dB) | Alternate adjacent channel rejection(dB)
6 -82 16 32
9 -81 15 31
12 =79 13 29
18 =77 1 27
24 —74 8 24
36 =70 4 20
48 —66 0 16
54 —65 -1 15

SA7]o] Tt o2 Fal Tk 518 HAP £
25PPMO.2 b5l glon i 802, 11ao)A 114
B fES g2 es Hoflek Al gk sy e
=+ minimum input level sensitivity, adjacent
channel rejection, maximum input level®] Qlt},
Minimum input level sensitivity« 4% A=
24, A A &oA minimum sensitivity7}
1000byte Z0]9] PSDUS A4S ©) OFDMO]
PER(packet error rate)7} 10% oJtfo]ojof gt} <
3D A Aol tie ek de dEhaL 9l
T}, Adjacent channel rejection (GGt 3YoA 174
H sensitivity 2t} 3dB =7 st A5 E $AI8F
o, +25MHz HolXl IHAd o] AT & QIgh 74
= PERO] 10%7} ¥ 1H415.9) A7]9F FAA S
17]9] zpo] & Yepdt Maximum input level2 —
20dBm .2 FA = 9irt,
ERP+= CCA(clear channel assessment)=#] T}
=0 Al 7] WS s AREREEL
a) CCA Mode 1 : | A] threshold24 ED
threshold #HEth =& AUAE AAlskd AHd
o] busydtttal ey,

b) CCA Mode 4 : AZto.2 w1 S 7A|5k= Al
2 OFDM¥} Barker =9] sync symbol 7+
2)5to] 1.3mso]ol ERP 52 802.11b A&7}

lo o

o

>

1o

A E)A] oFo Afgo] idlestrtarl whekgict,

c) CCA Mode 5 @ ©]Z1:2 oY #] thresholde} mi 4]
HAE Ardsto] ARESheE, oy A A=
PMD_ED primitived] mj#| 7%= PMD_CS
primitiveo] F=o]Ic},

(5) CCK—OFDM (41EH)

o] Aele 802 11g7} OFDM HHAlS AME8HH A%
802.11b%} ehHsHA TebdS HAsr] 913t Zlolet
802.11be}e] 284S S8 802.11bollA g oJ%
long preambled} short preambles A3},
CCAS®} SIFS(short inter—frame spacing) 71%©]
ERP2 NonERP 2|50] -85 w5 F2sljof
Qhtt,

CCK-OFDM2] u}5-- (71% 5)2} 7ol 802.11a2]
spectrum maskol| Z|g-aljof st}

3719 Single—carriert*#-2 multi—carrier
(OFDM)F-2-2} 5dgh WAE 7HAoF et Al e
AH+= single—carrierf-E-o]&
o= A E|ofof HA A o AsaFe 7S 4= 9l
t}. Single—carrier preamble} 3tl= OFDMY-

o] BxF I8t parameter JEE Alsict (17 6

multi—carrier -5

N

2 single—carrier?} multi—carrier?] 042131 o]
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Yower Spectral Density (dB)

Iransmit Spectrum Mask
(not to scale

B e e e [ e 2 Ivpical Signal Spectrum
{an example

Frequency (MHz

(2! 5) Transmit spectrum mask

Single Carrier Segment at Multi-carrier Segment
\ 11 MHz QPSK Symbol Rate at 20 MHz sample rate \
Barker Preamble Barker Header OFDM
1 Mbps 1or2Mbps |[at6,9, 12, 18, 24, 36, 48 and 54 Mbps

T

Ideal Transition Specification
« Constant Power
« Constant Spectrum
« Constant Frequency and Phase
» Constant Timing

(2l 6) Single-carrier to multi-carrier transition 2|

= UEHaL Slt}, IRlOlA constant kel B 2T 3]9)of|A] 802, 1gell ek HF T 5912 2003
= S8l 2 AAE o &shal Yla= oulgitt, v od® A7|=elvhar gk, e, oju] By A%
5 93l 2"9EY HiQly QAR (Spectral AAIA 802.11g chipsetd] &AIE 2k v} 9o
Binding Requirement) ‘5 AAAIRE 7152181 W-8-0] o, Hel AlEEE AAESE Uekeles Aol
ot 2 arof A= Aest s Jict 802.11b Al&o] Wi-Fi A& H4S g1¢jo] wol 1
T Aol A 802.11g7F 2 2.4GHz oS AR

Skal 11b9} backward compatibilityS Al&3tch=

5. 3 QoA S 73 Qe 802.11g7} 48 AlEC R
2l Haw7] feiAe ofF] 9 5ol A

A g7k 802.11gell thgt W85 AwH ket 3z *Jgiﬂ“ /\]aolﬂPi TA7E Fopglo] thas Algte]

@k A3 TEEE 802.11g/D2.5 January 20020]ck, A 2o oAEch ygp0
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