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Aa Fag 138 thE3k(orthogonal frequency division multiplexing, OFDM) 71 & A}&3te o3& o9 o
% =9 (multiple input multiple output, MIMO) S‘eu} A|2EloA FX7]7F SABS AEsho] gloA,

A1 obelLbel] B3 A1 T P1, A2 obEluel] i3 A2 oA p2, A3 obElutel ik A3 TUE p3 = A4
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A al Fyb¢= 23t 1353 (orthogonal frequency division multiplexing, OFDM) 7|WHE Al&ste s 49 o
% ¥ (multiple input multiple output, MIMO) QFeluv Al=®le|A] 417]7F St 8lE Al lofA],
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[Z 1]
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IEEE(Institute of Electrical and Electronics Engineers) 802.16 ¥+ 3t A < (broadband
wireless access)S AHat7] A7 7€) Z2EFS AT, 199995 H FE37E 2ol 2001d IEEE
802.16-20010] SAH AT}, o]& 'WirelssMAN-SC'eh+= @Y WhE3k(single carrier) EE| ATl 7]Hkgit). o]
2003l &elel IEEE 802.16a XFolAe EE ATl 'WirelssMAN-SC'#]ell  'WirelssMAN-OFDM' %
'"WirelssMAN-OFDMA' 7} O F=7}=|1t}. IEEE 802.16a ¥o] t5¥d ¥ /WA H (revised) IEEE 802.16-2004 ¥
o] 2004 F<1E AT, IEEE 802.16-2004 ¥9] ZA3H(bug) ¥ L5 (error)E F437] 98] 'corrigendum' o] 2}
£ Y20 =2 IEEE 802.16-2004/Corl ©] 2005l &= AT}

MIMO(Multiple Input Multiple Output Antennas) 7]&<< ta $A otHUe} ths 4l otHIUE AL&35te] U
olH ¢ F4Al Z&E AT IEEE 802.16a EF5-H MINO 70| =], AAZALE A& B o]
ATt
MINO 7142 &% thE8H(Spatial multiplexing) 713 &%b tho]wAlE](Spatial diversity) 7IHo= &
L3 g3 e ot MR tE HolEE A AEFFoEA AjxElY &S FUHAI7H
9] HlolEE AFerh. I tolHAIE W] FtH thE 4l gEHUA TdS dolHE HE3)
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T, 2 OFDM AlERME "ojx wjx]d 7] Al 3 d=8l Fukds 2h242 3
=, 2 OFDM AETE "ojA wixd 7] Al 4 L85 Fukrda 242he Ar] 3 Fkd
Ho gy, Fiy A8 E GEEtEs & & ).

g, A7 ZE FERE AV AEREa 2 Y] stERA F sk oY FAldA o] 8E %, FUSC(Full
Usage of Subchannels) ¥HE|o]Ad wto] o]&= X% AMC(Adaptive modulation and Coding) ¥ ¥HEjo]d =
Tof o]&d & 9t}

TS, Al 1 OFDM AEelA 7] Al 1 A3 Fukgale] A2} 9] sy o]/e] Fakgunbsd QX Al(offse
g & At

gk, Zb7re] A37] OFDM A 22 7] Al 1 9d3 §ukeat, 7] Al 2 9d3 §akea, 7] A 3 9d3l §
Wkl 9 g7) Al 4 SdE Fukgals ¥ 5 gtk o] A, Z](Z](ﬂ ’37] OFDM Aol 23H 7] A 1
A8 Fukda 7] Al 2 A8 Fukdal, A7) Al 3 Sd5 Rk @ 3] Al 4 Fds Foukssie] )
Fe 5498 + 3

S, A7) ZRAAME, A7) e B Y] AERa %’d % o= B}t ol o]&He FNkEiEd A
B 4 5SS e Fusa @9U]E 2 o lon, Yoyt Y] ZRANE, 48 2ERE <
EQsle I=EY=E AAPEE A4 d3y; Y] ZEYEE AE JF(signal constellation)]e] Y&
B AEe] wigste g 2 A7) AES ZEAEE s 48 o 9 (MIN0) ZEAME o 2T
T ATt

W, T CtE AlzEel A B3 eWsl=E Hasketa,

olgte] 7l thFdt FA Bl Alz=Hd AMgE 4 k. B A Al2Ele &4, SR doly T 22
et B4 Au2=E AFer] g8 g mx"En. o] 7]&2 3 A(downlink) EE 3 F(uplink)ol
AbgE S gy, dubd o g ek A= 7)Aok (base station; BS)olA ©Z(user equipment; UE)E9 EA1S
oujahy, AgHAE TP J[AFoRe] FAL udtt. VA= dubgoR gy Fske ugH

A A (fixed station)= ¥olH, %E=-B(node-B), BTS(base transceiver system), A2 X< E(access point)
S UE g2 5Y F Ay, gdde uAHHAY o]FAHE M2 4 Qo™ MS(mobile station), UT(user
terminal), SS(subscriber station), FA17]7](wireless device) % T2 802 B3 4

oAM= MEE Al=ES $g a8420 Fd3l F2E AJS. AZE A=) o2 [EEE 802.16m Al
29e FHHOR AYsht, 1 Wl e AXHdE $9% A9 o 288 F Uk,
Eal

EA A"l g3 98 tF E¥(multiple-input multiple—output; MIMO) A|~®l T U3 = AZF &9
(multiple-input single-output; MISO) A]=®ld 4= Adt}. MIMO A]2®le T4 A% ote|ufel g2 =41

FEFE AREIT. MISO AlAFE: vhro] dE Shelvel shte] =4l QtEluE AR

£ 18 0F dEtE s $47)8 vehls 255

L 1& Fzxshd, F271(1000= Ad =2 (120), WH(130), MIMO A27](140), F¥kE&Esr &d7](150) 2
OFDM ¥Wx271(160)E Egsitt. Y JAZY(120)+ P8+ 2EYFS AW zd B2 wet dzgdste] F
53l9 ol (coded word)E FATTE. WH(130)= HE3lE dolglE A5 AAH(signal constellation) A+

o] QAE Edsh= AWE W, WH(130)o] 4] HE WA (modulation scheme)o& #|3ho] §lom | m-
PSK(m-Phase Shift Keying) %+ m-QAM(m—Quadrature Amplitude Modulation)® <= t}. MIMO A 2]7](140)&
4 A-E F4l SHEV(190-1,++,190-Nt) ol w2 MIMO Aoz Hedtth. dE S0, MIM0 H2]7](140)& =
E5(codebook) 71RES] TIPS AT 4 vt Fukda dF7|(150)+ g A gdsls Fukdslo
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[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

st FAdEle 74 H41 QbELR(190-1,-+,190-Nt) HE wixHch, fd5le Ad 4 E=E dHoly HxE
3 AFEEE $4171(100) 9 4171 (% 29 200) FA7F BF o= Als &, 7|4l Z (reference signal)o]ghal
T 3ok, OFDM W Z7])(160)= 4= AH-S OFDM W3t OFDM A¥-S &=3ch. OFDM HX7](160)= o= Ald
of tiaf IFFT(Inverse fast Fourier transform)< 3% 4 dov [FFTE 433 F (CP(Cyclic prefix)E
o Age 4 Ak, OFDM 482 7 4l QFeElvH(190-1,-+-,190-Nt) & F3l $41%

b1

2t UF dEE e 4718 el B sl

T 28 i, $417](200)0% OFDM EZx71(210), g F471(220), MIMO $3271(230),
A YR (250)E F3IETE, £ QFEIVH(290-1, -+, 290-Nr ) 2 H-E £AIE 5= OFDM Ex7
FFT(fast Fourier transform)”’} S3j¥th. AE FH7](220)= LS o] &35t LS FH4
271(230)= MIMO A Z]7](140) el dl-g3ts FHEE s, WA C40)= 98 489S §
tysgeta, A t=](250)= Foste dolEE tzdste] de) volHE Hg.

% 3 ZAg 2o 9 ofF ehan,

=Y EYF ALGel o AMEEHE AR AZE wtke] dloly Al@eolt). o] IEEE X<+ 802.16-2004
"Part 16: Air Interface for Fixed Broadband Wireless Access systems" (©]3}, &% &3 1) 8.4.4.24%
zLZaL }‘ o]r;]_

o (240) 2
71(210) el 23]
3Tk, MIMO 3%
33t dolHE

= 3E Fxetd, ZHde SFHAOL) Zddd AFEAUL) ZHds 2T ARE £ o] % (Time

Division Duplex) Abake) 3 9 5}6}%‘1 Fo] TY FUFLE FHEAT AR TE A7 dojus HWhl o]

. SEgEa ZHEde dERa iﬂﬂocli‘jr AzbH o kA, &bk W E-(preamble)
H 3

d Az =g
FCH(Frame Control Header), DL(Downlink)-MAP, UL(Uplink)-MAP, WJAE o] A& AlZH
Az sty T Yds FESH7] 93 BEAZHguard time)o] EEgel F RE(GIEHA Zdd3 A
HAa Zyd Ao wixgt EE(AEH T 2 o) AYdEoh. TIG(transmit/receive transition gap)
= gy a W2ES ALEE(subsequent) AFHIA WAE Alole] Mol RIG(receive/transmit
transition gap)E= FFH A MEES A&HE stFH A B AE Atolo] Fojnt,

T PEL AT B gke] 27] §7], A B, Fae oA 9 Ald 4o AgEn). FCHE DL-MAP ¢
AR e] Zolst DL-MAPS] =W W2)(coding scheme) AW Z X33t} DL-MAP2 DL-MAP WA A7} A$EHE o9
olt}. DL-MAP HAIA:= sFekga 499 H&ES Aoy, DL-MAP # A= DCD(Downlink Channel Descripto
r)el 74 W3l 72 E 2 7)A= ID(identifier)S T3l DD @A Yol H&5e 3tFHa BAE Z2
9} (downlink burst profile)S 7]&dt}l, &P I HAE ZT2ude 33y d EAde 5A4S w3y,

DCDE DCD WIAIXE Ta F7]5o= 7|A=o o8] A4},

UL-MAPS UL-MAP "X X7} AEEE Folk. UL-MAP WAIA = Aaa Adel HE5S Aolgirl. UL-MAP A
A= UCD(Uplink Channel Descriptor)® 4 W3} 7}2E, UL-MAPe| 98] AHolw = Aekya ddo fa A
ZF A2k g3l UChe Aekea v A~E T 20k (yplink burst profile)S 7|3ttt AT B AE X
ZadL g 29y A4S E3he, UDE UCD HAIXE Fa F71Ho=R 7| 5d o) dFH)
ol A, EF(slot)S HATY 7hset dojg 9 FHoR, Az ABAd(subchannel ) Z G TE, A
Biajde % FFT 718} AZ-F3hp f3gol] F&eth, MBAde B4 Rukeas ¥steta, ABAd &
kgl = #irH o) d(permutation) WAl whel W2, FREo]Ae =l ABAES FH A §
wkealge WS onjdlc}l. FUSC(Full Usage of Subchannels)oﬂﬁ QLS 48 FukEguls ¥3hslar,

PUSC(Partial Usage of Subchannels)olA ABAEL 24 == 16 F-wrsuts ¥3H3hc}l. AU E(segment)
Ao & shute]l Auad J3s wo).

EAZNA HolHE = F el Huksaz wgsty] e dubd o 2uAE AR, AHA GAA, do]
H7l Aol shite] =gl Mg Adellx Holm skl doly &£3om fiEw FHA GANA, Zh
=AY AEAde 22 kEae g Ent. of& wfrHoldelt vk, FxEd 12 FUSC, PUSC, 0-
FUSC(Opt imal-FUSC), 0-PUSC(Optional-PUSC), AMC(Adaptive modulation and Coding) &< HFHo]A WS
MAet. 5ds pElo]d WAle] AMEEE OFDM A9 J3s #H ol 99 (permutation zone)o]&hal

shar, shube] el Aox skt FHirEHold 98 EFS.
FUSCS} 0-FUSCE ahaF %ﬂ gl

R H
"o 24 MEAdE A =AEs B wxsHs =9

rr
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[0039]

[0040]
[0041]
[0042]
[0043]

[0044]

[0045]

[0046]

[0047]
[0048]

[0049]

[0050]
[0051]
[0052]
[0053]
[0054]

[0055]

[0056]

[0057]

[0058]

on

£50l 10-1520667

o vhAThH 52 syl OFDM Aol A shue] qraidz At 0-FUSCE FUSCeF dsieo] Eds &=
w2lo]l g 4 AT

PUSCE st Ea A3 A4IFHT AE BFol AREFET. sy, 7k &2 ﬂﬁ°20mM4 3 ol A
14 214 &+=(contiguous) FWrEuE FAEE FE A (cluster) E U0zt Egxge o7 Wi
ot ZF agdelA, dEe AR JAE 7+ S Ed EEn. GEEAdA, —‘jr‘ﬂi%‘-ﬂrﬁt 3 OFDM A®
AolA 4 e =EEd Fuksgz pPAY Ed(tile) 2 Yol AEAdE 6 B§YS x33it. 7t g
Aol mAgof] wd3lo] stdEtt, 0-PUSCE A A AFolvt Abgxa, LS 3 OFDM Al oA 3 el s}
= B4 FutsatE FAAET. gd8le gl Sl g,

% 4% PUSCOllA] 2 541 Qrelvtel gk st sl wixE vl oA =ott,
L 5% FUSCOllA 2 %41 <relvtel ek sl wixE vebdl oA m=e]r}.
L 62 PUSCOlA 4 &1 Qtelvtel gk k8l mixE YEd A Eo]t.
L 78 FUSCOllA 4 %41 <revtel ek sds8l wixE vebdl oA m=e]r}.

o] &2 IEEE ¥+ 802.16-2004/Cor1-2005 "Part 16: Air Interface for Fixed and Mobile Broadband Wireless
Access systems; Amendment 2: Physical and Medium Access Control Layers for Combined Fixed and Mobile
Operation in Licensed Bands and Corrigendum 1" (¢]d} % & 2), 8.4.8.1.2.1.14, 8.4.8.1.2.1.24
8.4.8.2.14 4 8.4.8.2.28& 717} =T F Ut

T 4 YA 78 FEEA, PUSCH FUSCeF e Fukdal S9A] gpdsl oW d=rt Atk 53], 1719 $41 <t
HUE ALgslE Ao 2 ¢y B a8 eHsl=S u#d w) 27) o]Ake] &A1 otELbe] HE e H s
=7} ®f Azhsit

~N

E 1 7 SRFEolA AelA $A kel Sl wE a3l enlsl=E vhehich,
E I
44 obein} == PUSC FUSC O-FUSC
1 14.28% (14.° S 9.75% (9. 75%) 11.1% (11, 1%)
2 14.28% (7.14%) 9.75% (4.78%) 11.1% (5.55%)
4 28.56% (7,14 ‘E 18.09% (4.52%) 22.21% (5,55%)

o714, sdEl

[e]
23 otel ghe $41 reug %

Had, Fx 2y 29 «l"o‘P”* e 3 FA QHHUE ARgEe Agol AdFEstd velEed dis] HE
T kel Z 7

(puncturing) B+ &
olAl tiF orElUE ¢33k B wtyo] wE U TERE 7|&3).
HAe] vdEl F2E 93 A 7]+ (design criteria)E oy 2o},

(DA-F3h dFollx] & Qtevel A std8l eWF == 4~9% & =oltt.

r:i
=
=
=
=
o
o
—t
o
5
o ¢
te
0{;)1=1
o
ot
>
[
2
iling
=2
2
ol
i,
il
Sl
2
N,
i)
ox
o
T

©

(2) shube] 2% 2 QIEHE OFDN AW Aol A 48 PSS EHE & A
(3) Y FuEvhe A-Fake GRelA shsw #Us) RER,

(4) $4 etelvbg wlst one=

= a, 3 oA
A7k S0 9, @A sl emed %J Gk 371 o199 A geli AAl HAR ol

(5) %41 el 57F Fhetelek AnAdRel dole §Re 9 WA B

2% BEHe] FoT FUTE £EH) Astel ohs gol 8T AL FHoR EElSHT

o
WESE FuE mEol s,

(1) (Nused-2#Np) mod Nsub =0
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[0059]
[0060]
[0061]
[0062]
[0063]

[0064]

[0065]

[0066]
[0067]

[0068]

[0069]

[0070]

(2) (Nused-2#Np) mod Nsub =0

(3) (Nused-Np) mod Nsub =0

(4) 0.04 <= Np <=0.09

(5) Ng=Nfft — Nused - 1 (DC H-wks=3})

(6) (Nused-Np) / Nsub.sym >= Nsch.pusc

a4, Npi= sl

o7]A, Nusede AMEH+

Nsub+

Nsch.pusce 7|&

REEIE!

=

9 FukEsl 42 Nsub.syms

Fkgal = Nge=

DL-PUSCSI A A 7Hs3 Hrajde] srolt,

1 OFDM Al Aolld B

on

= [l E=g
l‘%%?«l-’?ﬂ 151 5
o] Hr}.

olo] W& FFT Z7|E 188 o,
), (22) 2 (26) Y=
o]l oA HAIFE A=

£501 10-1520667

%—JJr Guard SO)&
A< st

A=RE]
T

iz

¥ 25 A7) AA 71Fd W& 2671A TR 7S UERAT
* 2
#of #of #of Pilat
# FFT | Used| Pilot |Guard| Subch Sukbch Subch |Owverhead| Data | Guard Filot
Size | BCs | 8Cs | 3Cs =] -2 -4 =i Ratio Ratic | Spacing
antanna | antennas jantennas| antanna

(1) | 2048 [ 1656] 72 391 G6 63 G0 4.,3478| 80.859] 18.082 11.5
(2) | 2048 | 16568 | 26 391 65 51 57 5.7971] 80.859] 19.082 8.625
(3) [ 2048 [1880] 72 [ 387 | 67 64 61 4.2857] 82.031] 17.92] 11.6667
(4) | 2048 [ 1680 | 96 367 B6 652 58 5.7143] 82.031 17.92 8.75]
(5) | 2048 | 16880 | 120 | 367 65 B0 58 7.1429| 82.031 17.92 7
(8) | 2048 | 1704 72 343 123 65 62 4.2254| 83.203| 16.748| 11.B33
(7) | 2048 [ 1704 | o8 [ 345 | 67 B3 59 5.6338] 83.208] 16.748] 8.875
(8) | 2048 [ 1704 | 120 [ 343 | 66 B1 56 7.0423| 83.203] 16.748 7.1
(9) | 2048 [1728| 72 319 69 66 63 4,1667| 84.375] 15.576 i2
(10)| 2048 [1728]| 96 319 68 64 60 5.5556| 84.375| 15.576 2
(11} 2048 | 1728 | 120 | 318 687 G2 57 6.9444| 84.375]| 15.576 7.2
(12)] 2048 [ 1728 144 | 319 | 686 B0 54 8.3333] 84.375| 15.576 8|
(13)| 2048 | 1762 | 72 295 70 67 64 4.1096| 85.547| 14.404| 12,1667
{(14)] 2048 [1762]| 96 | 295 | 60 85 61 5.4705| 85.547| 14.404] 9.125
(15)| 2048 | 1752 | 120 | 295 68 63 58 6.8493| 85.547| 14.404 7.3
(16)] 2048 | 1752 | 144 | 295 67 61 55 8.2192| 85.547| 14.404 G6.08
(17} 2048 | 1776 72 271 71 58 B5 4.0541| 86.719] 13.232| 12.333
(18)| 2048 [ 1776 96 | 271 70 66 G2 5.4054| 86.719] 13.232 8.25
(19)] 2048 [1778] 120 | 271 69 B4 59 6.7568] 86.719] 13.232 7.4
(201 1024 [ 816 | 48 [ 207 | 32 30 28 5.8824] 79.688] 20.215 8.5
(21}] 1024 | 840 48 183 33 31 29 5.7143| 82.031| 17.871 8.75
(22} 1024 | 884 48 158 a4 a2 20 5.55568| 84.375| 15.527 9]
{23)] 1024 | 864 | 72 | 158 | as 30 27 8.3333] 84.375| 15.527 8]
(24} 1024 | 888 | 48 135 35 33 31 5.4054| 86.719] 13.184 8.25)
(25} 1024 | 888 | 72 | 135 | 34 31 28 a.1081] 86.719] 13.184] &.1665
(26} 512 432__24 79 17 16 15 5.5556| 84.375] 15.43 ]

FFT = 7)o wa} ALg7bs3sh 2ukeal(Used SC), L3 FukE 3k (Pilot SC) 2 B3 Pr

star, FA1 Sty o wE AEAdS Stk UM, ARSUEES Fargae

wolth, dlE B9, Aol (DA 1 FAdEH YA HBAdY] 5 (X871

Evke] 7)) / (1 OFDM AR el quaide] ds= wukgate] 5) = 1656-72/24

T 82 % 29 7 AolxE Hdy] W= v &Y BE Fukd &2 vEhd g Zo|t),

T 8 %}ié}us_, ¥ 20 vEhd Aol (1)~(26) T AlAE gidE e

5~20MHz HE+= 512~2048 FFT o U3 A7 7IEo= 7 A3e Aleojx== (10

b #2004 Aol (10), (22) E (26)& BF Ay z+Fo] golt}, &, B H

HhEsl (FA0 2 gd8g X she AL At
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[0071]
[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

on

==53|

10-1520667

#Z 3
Value
Parameter Comments
2048 1024 S12
# of DC Subcarriers 1 1 1 Index 1024/512/256 (counting from 0)
# of Guard Subcarriers. =
([0} &0 40
Left
# of Guard Subcarricrs,
, 159 79 39
Right
# of Used Subcarriers INumber of all subcarriers used within 2
. 1729 865 433 E - 7 R
{Nuged) lsvmbeol, including pilots & a DC carrier
# of Pilot Subcarriers
, 96 48 24
(Npilon)
ng denotes a svmbal index, in which
184k +9m, +3(| n, /2 jmod3) index "0 should be the first symbol of
Pilot Subcarrier Index | A =01 N, the current zong.

m, =(n, +Hmod 2,i=0,1

DC  carrier is  excluded for the

icaleulation of the pilot subcarrier index.

# of Data Subcamers 1632 816 408 B
{(in ¢ach symbol per subch,)|  (24) (24) (24)
A8l Fukeas shdet Fofl AlgE = FRkgate] Y RERkdaE AuAds @Wgsich. o o, 4
PUSCH FUSC s frHlold H2l& g3t 5 ot
Aoty wWhalo] up=w | PUSC/FUSCAlA 6~13% BE=2] 4=&(throughput) IS IS & Uu}. d& 59, £
7)ol o3k PUSCOlAl 60 AMBEAIES Aar, FUSCAA 64 AEAES 9d& 5 AR, Atd w2 ostd
68 ABANIS & F Advh. TS, tF JEHUE 1yste] A2 HgEH oA WS HEtd doly HF
(puncturing) =¥ Ath(truncation) o2 <13k A% AstE WA 4= 9},

784 1

o] d]
S|

3 =
PiZ Yehit}. o] & o}l A

2~(Pilot Subcarrier Index)o| Yel}= F28k2le (A <
FeA 2 A s

P,=18k+9m,+3( | n/2 | mod3)

o714, k=0,1,..

AR 9l

!
©
rr
Do
ofy
2
r [¢
__TE‘
T
2
=

gLk(EL 1)

=

A AL

s A ew WAHEY, w3, A
st ot

OFDM

1 o
of gk skl kg

o

. Npilot, mi=(ns+i) mod 2, i=0, 1
'18'2 1 OFDM A¥HZe] B adel Fukgslrt 189]

9, A4 3L SF B9 3 Rigd how HrEs

A Ao A 48 FukkulE ¥ hela
3 gl Fakgulel A2 oreub(¢tElY Dol thEk wd =

A2 OFDM Aol Al A1 <heuh(EEILE 0)ol
© AR Y (=9H=o]) wAE),

U g ge gee wen say
w99 9 s 9o

ftlo
Lo
=)
o
K

Seg pakEshs Al SR BYHE FAZ PUEHE ANHOR 3 PurEsyl
w5, A3 2Rl U BuEe A2 %o FPHE HYT
A, Ao, 3 LErit BAG HAZ A7 wE

Hbel wlg Qe

3huke]l ODEM A1 Al
F-ubgaly)l 9 kg
ek vtds Rk
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£ol

M
ulo

[0080]

X

vrebd o Aol Tt

=

=

o] o o

A

st )

i

kel
pal

AsHez, 2 HFvi B

=g

k]
il

of HjA]

[0081]
[0082]
[0083]

17

23

T}

greltel w13l WA mrh

al

Ao

[0084]

—_

N
i

X

w
4

o
A
)
T

jant

=

~—
o

R
o

Antenna 3

Lo |

2x2 g9 G0, G1, G2, G3& 77 A

Antenna 2

Antenna 1

Antenna 0

FH, 2 OFDM 41 (i=0, 1)

3
Index

e
SrelLtel

Ko
=

1

1
Pilot Subcarrier

1

* 5

L=
-

L /2 | mod?2

Pilot
Subcarrier

3

[0085]
[0086]
[0087]
[0088]
[0089]

G
Go, Gz

0,1) 7l 6 94

-
>

Gg.
Gy

-
&

G
A, 2+ OFDM A" (i

{PilotSublk,m; )+3}
{PilotSublk,m;)-3}
{PilotSublk,m;)-2}

Gy,
_14_

P

a1 9

S

184+9m +6( | #/2 | mod2)

13}

A
2

= 2
= T

}

Antenna 0
Antenna 1
Antenna 2

-5

FoA 4 A8 Fakga G0, G1, G2, G3Z A F

shelgl WA

2~

=

i

kel
pal

htel

{PilotSub(k,m;)+1}

{PilotSub(k,m; )}
{PilotSublk,m;)

°

3

PilotSub(k, m2,)

El'L:'U

P'o
P,
P'L

Fel el o

Index

o

1

A
Al
even
odd

olt}. mheA,

k
k
7]

X6

4%

[0090]
[0091]
[0092]
[0093]
[0094]
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<Pilot allocation index for Fig. 23>
subcarrier index (k

18k+1 when s is 0
18k+10 when s is 1
18k+4 when s is 2
18k+13 when s is 3
18k+7 when s is 4
18k+16 when s is 5
18k+10 when s is 0
18k+1 when s is 1
18k+13 when s is 2
18k+4 when s is 3
18k+16 when s is 4
18k+7 when s is 5

Antenna 1 -
Antenna 2-

k :

[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]

[0141]
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[0149] s : [OFDM symbol index] mod 6

[0150] (OFDM symbol index = 0,1,2,...)

[0151] I, = o249 Ze gdyl Y 725 M AE, A <bEvel g sl @9 AX = okt ol FAA
oz yed & gt

[0152] <Pilot allocation index for Fig. 24>

[0153] Antenna 1 -

[0154] 18k when s is O

[0155] 18k+9 when s is 1

[0156] 18k+3 when s is 2

[0157] 18k+12 when s is 3

[0158] 18k+6 when s is 4

[0159] 18k+15 when s is 5

[0160] Antenna 2-

[0161] 18k+9 when s is O

[0162] 18k when s is 1

[0163] 18k+12 when s is 2

[0164] 18k+3 when s is 3

[0165] 18k+15 when s is 4

[0166] 18k+6 when s is 5

[0167] k : subcarrier index (k=0, 1, ...),

[0168] s : [OFDM symbol index] mod 6

[0169] (OFDM symbol index = 0,1,2,..)

[0170] e, = 250 =AlE wpeh 22 skl sjde] o], Zb <tElvtel ik spdEl d leie gea Ze] u
g = ol

[0171] <Pilot allocation index for Fig. 25>

[0172] Antenna 1

[0173] 18k when s is O

[0174] 18k+9 when s is 1

[0175] 18k+6 when s is 2

[0176] 18k+15 when s is 3

[0177] 18k+3 when s is 4

[0178] 18k+12 when s is 5

[0179] Antenna 2-

[0180] 18k+9 when s is 0

[0181] 18k when s is 1

[0182] 18k+15 when s is 2
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[0183]
[0184]
[0185]
[0186]
[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]

[0215]

on

£501 10-1520667

18k+6 when s is 3

18k+12 when s is 4

18k+3 when s is 5

k: subcarrier index (k=0, 1, ...),
s [OFDM symbol index] mod 6

(OFDM symbol index = 0,1,2,..)

g ANFY BE s BY AEe] oM, Anzadel W 9] 9 F12 T OFDM Aol
A5E A5, HA Pt Fud oM AEYH 489t guz wan 5 oY

26 0 % 27 94 J1EAQ A3 aY PHe 4Ed AAFEEA HRF el 2. vha, 2 44F
Bl A 47) chelel g Shels BukEsl QHHE 4 OFDN A% Feld AMSES APE 5 vk,
% 263 g AR BY FEE AL AT, 2 etHue] gE B9 BY AHE ohdlsh Lol FAHOE 1}

B 4 gl
<Pilot allocation index for Fig. 26>
Antenna 1 -

18k+1 when s is 0

18k+10 when s is 1

18k+4 when s is 2

18k+13 when s is 3

18k+7 when s is 4

18k+16 when s is 5

Antenna 2-

18k+10 when s is 0

18k+1 when s is 1

18k+13 when s is 2

18k+4 when s is 3

18k+16 when s is 4

18k+7 when s is 5

k : subcarrier index (k=0, 1, ..),
s : [OFDM symbol index] mod 6
(OFDM symbol index = 0,1,2,..)
Antemna 3 -

18k+4 when s is 0

18k+13 when s is 1

18k+7 when s is 2

18k+16 when s is 3
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[0216] 18k+10 when s is 4

[0217] 18k+1 when s is 5

[0218] Antenna 4-

[0219] 18k+13 when s is O

[0220] 18k+4 when s is 1

[0221] 18k+16 when s is 2

[0222] 18k+7 when s is 3

[0223] 18k+1 when s is 4

[0224] 18k+10 when s is 5

[0225] k : subcarrier index (k=0, 1, ..),

[0226] s : [OFDM symbol index] mod 6

[0227] (OFDM symbol index = 0,1,2,..)

[0228] Eek, = 277 Z2e BdE g9 F2E 7HE A9, 2 dElvel oigk gd® @9 A= ook Zo] FAA
oz yehd 5 9l

[0229] <Pilot allocation index for Fig. 27>

[0230] Antenna 1 -

[0231] 18k when s is 0

[0232] 18k+9 when s is 1

[0233] 18k+3 when s is 2

[0234] 18k+12 when s is 3

[0235] 18k+6 when s is 4

[0236] 18k+15 when s is 5

[0237] Antenna 2-

[0238] 18k+9 when s is 0

[0239] 18k when s is 1

[0240] 18k+12 when s is 2

[0241] 18k+3 when s is 3

[0242] 18k+15 when s is 4

[0243] 18k+6 when s is 5

[0244] k : subcarrier index (k=0, 1, ..),

[0245] s : [OFDM symbol index] mod 6

[0246] (OFDM symbol index = 0,1,2,..)

[0247] Antenna 3 -

[0248] 18k+3 when s is 0

[0249] 18k+12 when s is 1

[0250] 18k+6 when s is 2
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[0251]
[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]
[0271]
[0272]
[0273]
[0274]

[0275]

18k+15 when s is 3
18k+9 when s is 4
18k when s is 5
Antenna 4-

18k+12 when s is 0
18k+3 when s is 1
18k+15 when s is 2
18k+6 when s is 3
18k when s is 4
18k+9 when s is b

k : subcarrier index

k=0, 1, ..),

s : [OFDM symbol index] mod 6

(OFDM symbol index =

g, & 282 ¥ v

0,1,2,..)
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[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
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O data subcarrier
@ pilot subarrier for antenna {)
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O0000000000®® symbols4k+3
0000000000 B @ symbols 4k+2
000028000 @0 00O symbols 4k+
0000®OOO0B®@0000 symbols4k

O data subcarrier

@ pilot subcarrier for antenna 0
pilot subcarrier for antenna |
@ pilot subcarrier for antenna 2
© pilot subcarrier for antenna 3

_27_

on

2
=

£ol

10-1520667



10-1520667

o

ur
Hr
ulo

2]
H

£ euuaguz Joy jo)id papempon
7 B 0] 1011 papenpom
[ e 10y o) papenpow
) pne 10) J071d page[npom

00

(jaquess)
Sl
1

£Hp s s—0RO 00000 00000COSe0 0000000008 00COCCO000ReC00000
THIF SMus—O@e 000Coe00000C0SeB000000Co00e800C0CCOoO088C00C00
|43t SquAs—O 00 00OCOS 0000000000088 o00000000SGo00000C0C0es

T siquAs—O00000COS088000CO00000008CO0000O000SeOC0000000CoD

—

Aananbar]

_28_



10-1520667

£ol

M
ulo

(u4) 2587y BUUAUY-2[FUIS © JO] PRAIAAQ) JO[I] JO O1EY ¥

6 8 L 9 ¢ ¥
i 8(¢7) Qv BUwry) WD
L oDw (61)W (b1)w (3154
- _ (92) _

C e (D (01) wizZ (6) v
i (R}w (L) w (9)w

: v (t)®(17) ©w

i td) 4 (nw

L LIS ® )

L LITHT01 © ®(0¢)

EREERTAR

(%) s1ouRaqng prIng Jo oney v
— 29 —

2]
H



k1

)

Freq.

Islot

_30_

Pilot Subacarriers
7] Antenna 0
Antenna |

on

2
=

=3
=

o

10-1520667



Freq.

J———
Islot

P

P

Pi—1

Py

P

P

J

_31_

Pilot Subacarriers

7] Antenna 0
Antenna |
Antenna 2
Anienna 3

on

2
=

=3
=

5

10-1520667



Freq.

Islot

_32_

Pilot Subacarriers
E77 Antenna ()
Antenna 1

on

2
=

=3
=

5

10-1520667



Freq.

i
\\‘5\

o "
i

[

Islot

— :3(3 —

Pilot Subacarricrs
; Antenna
Antenna 1

SE5451 101520667



SE5451 101520667

Freg.

NNZ

e

S
% R

F
e

S
o

Pilot Subacarriers
Antenna 0
Antenna |
EA Antenna 2
Antenna 3

1slot

_34_



Freq.

|—]
1slot

_35_

Pilot Subacarriers
771 Antenna0
Antenna 1
Antenna 2
Antenna 3

on

2
=

=3
=

5

10-1520667



Pl

P2

P3

P4

P5

Po

Pl

P2

P7

PR

P3

P4

PS

P6

Pl

P2

P7

P8

P3

P4

P5

P6

P7

P§

P2

Pl

P4

P3

P6

P5

P2

Pl

P8

P7

P4

P3

P6

P5

P2

P

P8

P7

P4

P3

P6

P5

P8

P7

_36_

on

2
=

£ol

10-1520667



Pl

P2

P8

P7

P3

P4

P5

P6

P7

P8

Pl

P2

P3

P4

P3

P6

Pl

P2

P7

P8

P3

P4

P5

P6

Pl

P7

P8

P4

P3

P6

P5

P8

P7

P2

P4

P3

P6

P5

P2

P§

R7

P4

P3

P6

P5

_37_

on

2
=

£ol

10-1520667



P6

P3

Pl

P2

P8

P7

P3

P4

P5

P6

P7

P8

Pl

P2

P3

P4

P5

Po

P1

P2

P7

P8

P3

P4

P5

P6

P2

Pl

P7

P8

P4

P3

P6

P5

P8

P7

P2

Pl

P4

P3

P6

P5

P2

Pl

P8

P7

P4

P3

_38_

on

2
=

£ol

10-1520667



10-1520667

5

ur
Hr
ulo

rH19

QTR <4 11> <V 113>
¢d | +d ¢d | +d td | +d
id | Id | @ ld | o
id | td £d | td td | rd
1d | 7d T id | d
¢d | td £d | td £d | vd
d|u FlE 1 |
rd | €d rd | € td | £d
W | 1d |1 W1
td | £d vd | £d vd | €d
| 1d W |1 W |
td | td td | d td | £d
W | 1d |l | 1d
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id | §d id | 8d Ld | 8d

&d | Od &d | Od &d | 9d

td | +d | Ld | &d id | 8d id | +d bd | fd | Ld | 8d

Id [ Td | Sd | 9d S | W Id | &d Id | &d | &d | 9d
Ld | 8d td | d bd | Pd | Ld | 8d bd | 7d | Ld | Bd
sd | 9d 1d | ad Id | &d | &d | 9d Id | &d | Sd | 9d
bd | #d td | 7d id | #d
Id | id Id | id Id | td

8d | Ld 3d | L 8 | Ld

Od | Sd Od | &d 9 | &d

bd | €d | 8d | Ld 3d | id bd | €d bd | &d | 8d | Ld

i | 1d | 9d | & 9 | &d | d td | Id | 9d | &d
8 | fd | td td | &d | 8d | id Fd | &d | 8d | id
9 | &d o | 1d id | Id | 9d | &d id | 1d | 9d | &d
Fd | td Fd | &d td | £d
o | 1d od | 1d ol | 1d
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Pilot overhead : 22.22%
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