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55 AE NEERE aFge, ZYE HESS 74748 MEAE:E 593 tdedad Efg AQE AaWES]
AB-AIHEd df-g-gtt AEH (422) 5L WHE FAlE Ao Azl weps syt W
71 (424) = Z47+e] MBE-MIHE g A2 Hx A8E 9 H-A2 QPSK ¥ A& 23S TAAI=S
A=, ME-AIWUE Yo v-A=2 % AR ¥bx Au5Ee] A= 47 ZdE HE HRE sk, Hl-
AZ ME AEEY #ELS dF ZFHE ¥E HBE ks Y WHE AEE X (S)(430) 2 QPSK ®H
zx7] (424) 25H 951 23 2E (410) 2 L. 3, Hl-AZ QPSK WZ AEE3 dAdd g
Wl NS Py (432) & Y 9 ¥R BE X (406) 2HEH ¥ A 2 A9 A2 A RE (414) 2 fgEd

gEd EdY Ad AIHEC izt AAY FH A 2 AAEAES VATl oA e A AsE
(FAA A 2 AFRAF 1 (434), A A 2 AFEAF 2 (436), -+, FAA Al 2 AFRAF N (438)) & A 2 283t

2)
He wE (114) = TAREG. 2zel AAH A 2 A CRAH A 2 ALEA 1 (430), BA9 A 2 A
SAF 2 (436), -, AAT A 2 AHEA N (138) = A 2 AHEA AEFAA BE (416) 029 JHom A
e, Uk ZYEA @2 HE 2ER (UBy (440), UBy (442),-+, UBy (444)) & 7FIt}. A 2 A

A Y BE (414) & A 1 AEA WE ARES] A AW P (432) § FAskm, FAA A 2§ (434,

436, 438) 7F SE7FsE Aol wiste] A A 2 AR (434, 436, 438) B HAESM, 1 F 58715
A 2 FeAEe) MERNE Aud A 2 ALAE el 1 AEe Al 2 A8 WETAN BE (416)

sz AT (448) o AlzLE gt A ZTRAxe] REOR A 2 AbgA MY BE (414) &, W 1D
oF &2 A Al 2 AREAR A ZAVIE EdEhe, 84 AEs (450) & AHEAEe ZEad AR A%
A (418) o Hiv ARgAbE ] kel AR (418) =, A5 AAFEH S, BS W2 (210) o A2
T Sl A Al 2 AREA Hleshs 2R AR AES oF 29 ARA AE dEE, dHolH
delES, vy EYE Ad Aasdt ddste] W oo oeid Add $ ole dgste wx AE A9 1
s Py & 29T 7= o AHEAE T2 AHEE AlE (452) & Fate] Al 2 AHER Y mE
(414) o HRT}, Al 2 AHEA B RE (414) & NReag (454) & X33, SNReyq (454) & F1

A 2 AR £8715E Aow neHs] Qe Zdolol s Y WS dsdt, 249 A
A2 AgAel GlaA, Al 2 A8 Y BE 414) &AM Al 2 AR A W P 2 e Al 1 AR

Wz A dE A Py o viE (PyYPy) & AAsHH, o7lelA, Py/Py o @& FAA Al 2 ARV 871

3 Aoz wAH7] oA NRaqe (454) BT o FoFait}. SNRopagr (454) 2, ol& &9, 3dB Hi= 5dB
ofrE UEhlE X M2 N5ES 43R fagst] AdA erse ddue A2 F87bsd SR urt
o aEs ddgg. A9 zZeagze) AsEA, A 2 AR A8 BE (U14) S A 2 AR HEZen
HE (416) o2 AF (448) ©lA

Rk Aeld A 2 AFSRE Adgsta, gl&ske Ale] A% (456) = Al 2
= A 3] Y U HE BE Y
(408) 2 RUXw, A&g folg #HolE #HAL BPM, 42 5, QPSK, QAMI6 HE+= QAM64 T QAM256 3 72+

= Hx B, 29 dolE, 3 Avd Wx A dY gl py & AEe

A 2 AgA MEEAN BE (416) & ABE A 2 AgAe] B TYHA e ME doly 2EYE (UBy

(440), UBy (442),-+,UBy (444)) T AEd shtE EYPGA7| =S HE|EYA (416) & Alojeh= Al 2 AH8#
e 25 (448) & Al YA 2o MES AUE Y (By)(458) & A 2 A8t HEZas 1w
5 (416) 25E S5y 39 2 Wz 05 Y (408) = AdH)

o2 So], QPSK, QAMI6, QAM64 2 QAM256 & A st mY 2 Wz BE Y (408) & <z (460) ¥ Wz
7] (462) & I 1Y (460) = Aed 98 IPHA B JE HE 2EY (IBy)(458) & 4
ataL Aol Az (456) o ofA HEAE AdEE =Y golEe wEbA AawEC i 5 Jdads
s, lFYE (460) EHEH TAH IYH HEES HZEY] (462) & EYPEHY, 7oA, ZddH 1)
E%% X‘"q }di (456) oﬂ 943]]/\1 7273% 7“3@% E}—?:],Oﬂ Lq_‘—,q_}q PSK IEi= QAM16 %}_ g%% o QAM64 %}—
AEE B QA6 M AEEd 22 QA ¥x Hzes fEdd ge AR 9 W
EE Y (408) 2 tE ¥xE EHilE H/Es Ux B E

hinss
)
i,
vl
N

_26_



[0096]

[0097]

[0098]

SS=50dl 10-0947789

gt EE (410) 2 AHv EE (summer module)(411), H3 RE (413) ® 2AAY EE (419) & g3t}
Ay AAFE A, 23 BE (410) & A9 ZE (41D 92 #H EE (413) T s E2FgEAT, U R
sty XEeA & A BE (411) o] AFEE w, Mu BE (411) & WHF AEES Y () I Wz
AEE X (S 9 FHE Fdsta, Hx AEE S 99 ¥Hx AEE & 9 FHE Ui, 239 A%
(464) 7} =3 EE (410) =23y =449 A EE (413) o] AgHH, HH BEE (413) &, Hx A&
E X (S 2HEe "Hx AEo] Hl-A|lZolal §U3 E-HES Aok & u, Wz AEE X (&) ZHHY
gS3hs v-AlZ Bx AEERE Hx JdEE Y (S) 2HH Hx AES #HAYI) o] Ao, x=%d
AT (464) & AAFRA Fe HZ AEE Y (5)U31) 2 ¥z HEBES X (S5)(430) o2HES] H-A2 Wz

fo i ofx
i
2

i
NF
<
HE,
-
=
|
2
fu
rE
BN

JRET} e, oA A 1
dole AEZ FASH: d ASHE WAz WE AR5 2 A 2 oy MES FAs: d AgHE wE
AEEY 4 A ABES Aojse] Ha AP fA %

AL P A AZHUEES b NE-AaHEER B8] A AR
v, $oE v ME-AOWMESS 39 3 MR BE X (406) o o8| A
o] S|

7@
1
—
=
o
2
>
)

=5 = dgAFel mY 2 \x 75 (500) o ZEHolth dAd ZY @ HFE 25 (500) & = 4 9 =Y
2 OHZE BE X (406) 9 AdAH AAFHY = Jdut Y 2 Wz 2E X (500) & ¥z A€y 25
o 2E (504) 9 Aojrles QPSK WMzx7] BEE (506) = X338tH; EEE (502, 504,

7}7) o] REL (420, 422, 424) o g}, WMz AEr) (502) & teda EF A
g AaHE ik AEd ALEAE 93 X3 dgolH dolEE Yells 98 A% (508) & %
3 ESo ZydE MFE YehdE dloly #eolE gk 2 BPM ®AlY
HEE (BPM) #& A1), WME AE7] (502) & 29 2 WHx A AMEo] EA3% BPM o]
2 A7 S BE (500) o ofdlA AdEE vl md 3 vz
A =Y 2 Az FAS Ao, AR AANYEHENA, o] AEL AT (508) & F3dlo] &ut
7ke] 7hEe HiolE ol EES 3 #HolE ®AY] # 2 W + =
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o #Ho]E #FA]7] (CRI : coding rate indicator) & %=
HEa Aojrbs QPSK Wx7] (506) = d8EH+= Wx w2l ¥AZ] (MSI ¢ modulation scheme
indicator)(512) & Z# 3}, CRI (510) & 948 AR HEE9 /s Yehdla 48 AKX ¥EES e
W R EE dAd 39 EES U$dtE AeE vERAL Ao7ts A=y (504) & 54 HolE
3} & (RI A AR (514) & Eg3, CRI A% AR (504) & t=u7F 2389 (Rl #ol tisia, =
B HEES Al 2 MER AOWE dEid Z2ANE IgEA e AR HEES A 1 M¢E AF5E
gt A9 #olE AV BEe E3 YAurt AE-AIWNE 7|8 ZAAsa 299 NESS IF
shete s St CRT (510) = =3t Aloj7be dadel AWE o] ME-AIRNEZS] 74, 3 747}
MBE-AIAE tsiA ZPE HEES A8iA AHETE 29 ARE Yeld = low, oA, ZdE HE
H-A1HES Hl-A = QPSK ¥ o] $1x19} AFEH, TP HEES] AMH-AIHE
A ke FH HE 2EH (UB)(516) < A7}

olr
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QPSK W1x7] (506) & Y¥EE IHHE HEE ((B)(518) & =93l Aoj7ls o=y (504) o o&ia =
3

of wkebr, Z4zke] MB-AIWEd td Mz &5 Aok dF= Aot
=z

JAE F ol Zlo] AYE MESS Wxsh: o Ag : FehselA, 22t
R PSK W WAES Adold e AR MU BaEel de@dth,  Alel7bs WPSK W7 (506) = W
= Q25 S (520) ¢ FAekn, 7P WEES AN ATHE el AR B v-AR Wz d2se 99
Z7be) WAl PSK WE AREC] $urE @E PAel elald ewEd.  E@, Aolrls MK Wz
(506) & @ olUA AW 29 EAY) (PO(522) B FSH, B & wl-AlR QPSK Wz el A #we

azleleh, By (522) o @& AR Al 2 A8AE ARY W A 2 48R A BE (414) o a4 AL
Hr), 4% Agael e EdY AY A5ES $UF FF 93 d2aE Assel HE ATERA
FHE A= B4 o, A 2 AEe] A

A S837] A A 1 AR AEE A
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Ao7bs QPSK WMx7] (506) « $1A A4 EE (507) % 93 24 BE (509) & Egstr). 92 A4 =
B (507) & &9 ¥z AEE T oL Fo] AR ¥x AEEc 9 FA % o Ho] nH-ARE ¥Mx AEE
o] @ A A& ZAAGNY, A= %L v-A= A HEE viXE ZYE HE FRE U3y A4 A
A BE (509) & v-AR2 HE AESo] = A AAsH, B-A 2 QPSK WE A2 YAe HHe 3

£ 6 2 MBE-AOME 3, Hx AES, B dHoly HolE HE A AANFHES =Aes =HE 3
HoleEs ¥t =69 Ares =5 9 AAH a2y 9 WMxE 2E X (500) o 48d = v
= (602) & 4 7HA 7hesdol elAlA QPSK W AEel EAlstal &S EAIRT: wEbd mY 3 wE B

2 ZR

ARG (604) & AB-AaHEe] 2d 3 wze] dald Agd FE Ut 5 el dAd AANFUES BAF
9. (606) & GlUAE A QPSk WE RS0 BPH AH-AIUE e MUSe] &do] o7t
ANk (608) o ARE L, o] whehe] AR Wz Aol AFE AH-ATHE e MUES ¥ A2
(610) ©2 A49 71 e vepdch.  Z7hel WU =, ol 59, shte) QPSK Wz ARG Lukals] Sl
A ASE FE Qe $F 93 gane] B 459 RN E-4EY FE gl

A1 A (612) = 7o ANE-AZHEZ FAY MU FRES Z3sH, NUE F s dUA=S 71z
QPSK Wz AE2 stgsa, o wsle], e NUE A2 Hx 422 gy 2AAde A oS =3,

A7lell= dUAE 7H Wx AEY] A gisiA 2 7FA] Tt S50l EAgT webA, 1 29 E H]
E7} dUAE 713 W AEe] Yo oA eukd & ES, AUAE AW QPSK WM A& 3
T e 9 2 IEE HMEES et A1 oeA (612) o Y 2 W WAL, 39 FolE = 1
S 748 w2 Y MIUE = HY BN = 1.5 & 3 IEE REESS Luksit} A 1A (612) B EI
AZ AE golE (ZSR) o 9siA AHE 4 dom, of7]dA, ZSR = (A= WA A5 AF)/(AE-A1
HE Yo Wz AE &£XE AA A5 °lb Al 1 oAl (612) o tH3lA ZSR = 0.5 ©|t}.

A 2 GA (614) = Zzte] HE-ANZAEZL 4 Jfe] MU 4
QPSK Wz ABE52 gy, o whete] o 3 79 MU
A S EA]FHE o Z Aol f1Ad dig
FEH HEEo] JUAE A L
AEe] 3R e 2 IYH HEES
=12 7F4% o, o BPM = 1.0 E=
o dajA= ZSR = 0.75 o]},

AIREZE 8 7He] MU fFlEs 2, MUs 5 7 7H7F olvAE Ad

A3 AN (616) = Z7kel A :
x AR 99ss o A9 o

H
QPSK Wz A== shgEa, 1o wksle], ofE shue] MUs= A= ¥
A& EAg AUAE Ad Mz AEES] AESY X dig 8 7l9 7tsd ALl EAe; wet
A, 3 ZYE BEEL duAE AW Wz AEo 9o o &utd 4 9t} g, uAE AW
QPSK Wz AE = WERE, Z7be] vl-A|Z QPSK ®x Al oisiA
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2 ZQE HEES He, A 3 oA (616) ¢ IH L WHx WAL Id HolE =1 & 7MHT o, F
o BPM = 2.125 E=E 8 79 NMUE 9 17 ZYE HEES uksit}. A 3 dA] (616) o tH3k ZSR =
0.125 o]t},

A 4 AA (618) = ZHzZre] HB-AIHEE 4 A9 MU §HRES

QPSK Wz AE2 &35, oo dtsle, tE sl MU & A

NS E=AFT NUAE A WMz AEESL HES X
ol

2 A9 HEES
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(620) = ZZ+e] A2WEE 8 /Y MU fH %
gdEar, 1o Riste], o 7 Jle] NIUES A=
2] o 7bed Fdsel EAs; wetbA

] :
Hkd = gl R, ol|AE A= QPSK
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U] x M gt %o A4 Fho= 2 ol7] wWiEel, Al 1, Al 2, Al 3, Al 4, L A5 AANE (612, 614,
616, 618, 620) & F= HIEES oUA] YX = a8 oR I AL Fodor atn, of7joA N & &
o] Aol AR AANHH SN, ME-AIHE F7] © ME-HIHE T H-AZ QPSK HFE AEEe

=
Mrs, ME-AIRE 3 Aol dF-o AR Wz Aesd Tste 39 % ¥x s 7dss PSK

=
A9 0 wx wEd olsl A8 3E W wx w5 2Aztel duA 4 dee Asd A% = 2 & A
AES AEn], oi7lo) M N & el Geolrh

272 %6 ° usiA dEE 29 2 oz A5 A AAFHES aofske HeolE (700) o]t
b 1

e of T Aug Agdt. A 1 ARY (702) & A 1A
A ANH Ao s TESM, AvEe (1, 2, 3, 4, 5) &, 27, %6 9 44" 2438 (612, 614,
616, 618, 620) o wh-$3}. V2E (720, 722, 724, 726, 728) &, ZtZ, AdA1H AUE L (1, 2, 3,

RIS 1
4, 5) ol oj-g3ct. A2 k=G (704) & AB-AOUE el Ha F$A FHE MUE) 9 Ass 23e
v, a2 e, 4, AUEleE (1, 2, 3, 4, 5) o t$3k= (2, 4, 8, 4, 8) oy}, Al 3 AZG (706)
S AMBE-AIZEE o] vl-Al® QPSK Mx AEE] AFE EFE, I g, 4, AvEes (1, 2, 3,
4, 5) o WgEE (1, 1, 7, 3, 1) ot} Al 4 Az (708) & AZ A= HolE (ZSR) oM, ZSR <,
27y, NYEleE (1, 2, 3, 4, 5) o "&3s= (0.5, 0.75, 0.125, 0.25, 0.875) o|r}. A 5 ME
(710) & MBE-AIUE el AR WX A8 T AESS] AES X tig nl-Ale Hx A& s AE
=9 Al oA MBE-ATHE oA £

HE EE AEEY 4 A HE-AIUE delA e mdgE HEE] Mes EFE,
I NgE, 47, AYEeE (1, 2, 3, 4, 5) o d$sts= (2, 2, 14, 6, 2) °|t}. AT ARG (714) &
ME-AZHE oA g8ke 599 HEES] Vs x3deh, 1 Age, 44, AdEes (1, 2, 3, 4, 5)
of W&sk= (3, 4, 17, 8, 5) o|t}. Al 8 AEE (716) & AE-AZHE oA vbe Fx BPM ¢ F
o JlFE ek, 1 g, 29 EelE = 1 oW, 72, AlYEeE (1, 2, 3, 4, 5) o W&k (1.5,
1.0, 2.125, 2.0, 0.625) o|t}. dwtdowm 3 #olEx 1 wwke] Fholar wEhx BPMo] FraETh

=4 i=

Az (717) & v B2Hog 3w ME-AIHES] zFzhe] MU el A H-Al2 QPSK Wx A&

XF QPK & AMgste FAY 29 HEESY] 5 s, FAH ZEdH EESS] ¢ () & A

HE A7]el 7]zs, 2 IPE HEE] ME-MIWES] 7h7he] Wz AE &FEo| e wtE 5 o).
Az (717) &, (2, 4, 8, 4, 8) B-A1WEZE, 22, MU & shvhe] QPSK ®ix A&S 71zl QPSK

2 AFg3lA, (4, 8, 16, 8, 16) & W& & JSS UEITH

%8 e AEE 5 oE A B auy] dele dolE BaAY R SHES RASHE ol (850) 2
AA AL AR E AEY] B2 GASE dold (800) & E@WLh o] (800) © BN EF
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

(802) & dASI= Al 1 AE2d 2 IR BES dASE A 2 A2d (804) & Eg3t) Al 1 7kE
(806) = 2% BPM ©] 1.5 o]sleld, Aely md @ HEE 93 ZSR 2 0.125 o] 4<dS Yepdnt Al 2
7}2¢ (808) & BPM ©] 1 o]&fo]w, d%*% g 2 Mz PSS 9% 7SR 2 0.25 o] AU UEhiIt. A
3 7k (810) 2 2% BPM o] (1/2) olsteld Aol =Y E Wx A& 93 ZSR 2 0.5 o]4dS e
Witk Al 4 7FET (812) & &% BPM o] (1/3) olstel¥ el =Y 9 Wz B2AE& g ZSR 2 0.75
oS et A 5 7tRe (814) & 2% F BPM ] (1/6) olstel¥, Aee 39 E WHE HAS ¢

3k ZSR & 0.875 o] AlS e,

°
iluA
68

) 2 AAH WTE (A, B, C, D) & dA%I= Al 1 A2¢ (852), A9 ¥ EdF Ad A
Eo] uﬂsﬁﬁ, WISl that A2 BPM £3S Zdtel= A 2 xﬂin} (854) & Z&3aH, Al 3 A= (856)
Y YolE =1 & /M4 u A9 = e FAE Z, HolE (800) 9 #F, 4= €W, =5 % 6 o
dAE AUl eE (1, 2, 3, 4, 5) F z

’ =3
o 1z AEe T3 & ok, dudem, =Y doEE 1 nd A& Frgom ddm 4
Ie) )

ey}
lr~
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1 7k (858) 2 1.1 BPM ¢ @3o] WT A Zool dalx BAEHUSS e, Eﬂo]% (800) —8— A
g 2 ®E AU et 0.125 01%94 ISR & 7HES YrERT glol& (700) & AU E (1, 2,
ztzko] 0.125 o]4de] ZSR & 7FdS vrepdnh; AR AEle 2 = 1.1 9 23 % BPM _wr 2o
.OQEJWiﬂ]H’“ 3= (throughput) < ]OV]%QQ ﬂﬂﬁ AUg L (2) ¥ FHe=w
] D=y T Mqﬂo(m 1.1 9 874% BPM Rt} 22 ZHd] BPM = 0.625 &2
1 om gon; webd Aug e (5) & Moz 1y it ALl dct. 2}
4) B FolA AZHE W WT A 2 AR HEES £33 A AHeE 4 gl

o o by qm 2
~

oo
>~

Al 2 7FE (860) & 1.0 BPM £30] WT B Zgol tiafir AAHUSS YeEriL, glo] & (800) & Al
7Y 9 wE AYE| st 0.25 o9 ZSR & 7HS yrERdT glol& (700) & AlYEeE (1, 2, 4, 5)
o Zb7ke] 0.25 o] ZSR & 7hd= dERdth sARE AlvEe (5) = 1.0 o 84¥ BN Huk A2 Ao
BPM = 0.625 =4 AKX dlojy 2FES AHAskA gon; A AlYEe (5) & FAo=Ee] el fiidelA
R wEhd, Ayl FAE (1, 2, 4) Fold AZHE Y W B & Xéld_ HEES $4l8t7] 139
A AREE 5ol

3 724 (862) & (2/3) BPM 2 23] WI C o disix AAEASS vebdlc,
29 2 ¥WE AU et 0.25 o] ISR & 7HE e glo]Z (700) & A

5) ¢ z+zto] 0.25 o] 4] ZSR & H% yebdth; shARE Agel e (5) = (2/3) 9 23 ¥ BPM ,HJ:} Z}—S— =
) BPM = 0.625 &4 AR ©olE »*
Al A el webs, Al e
AsA A2 5 At

Al 4 7k (864) & (1/3) BPM £.4°] WT D o disiA AA=AS Yepdct. Hol& (800) & Aleiw
Y 9 WE AUt 0.75 o]4de] ZSR & 7HH S yERAL Blo] &

°] 0.75 °]4+¢] ZSR < 7FAS ekt wEbA, AlgEl e SAE (2, 5) FolA ATIWE o] WT D 2
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g AA3EE s, 1 ¥ Jitﬂ (1702) += 48 AR HEE (1708) < Alo7ls
HZ7] (1704) o EYHEE m7HH H]E‘; (1716) = Q1= Y3}, Ao7bs MxR7] (1704) & WHE
o g g Fefe] QPSK & QAM = BAE AEskE, Al 2 AR Wx A A7
Ao gAY g gA7] Als, A& (1714) & 418

=17 oA, o] Aol dAA NS #E B S AEE Yekd= HeolE (1750) o] 7 3 Al 1

/

2

o

13

[}

HJ
In
5D
HOLI
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[0141]

[0142]

[0143]

S=59d 10-0947789
AR (1752) & 4 MSD) E dehfa; A 2 AZd (1754) & A= AE do]E (ZSR) & o
ERlar; Al 3 AR (1756) A fFHE WMUE/AHAIHE) o /4E vebd. Al 4
Az (1758) & A9 < g MUY g (NTUE AR 1) & JER A A 5 A&
(1760) & Aﬂ:u‘jgoﬂ et AFEAF 1 & $% H-AZ NTUES] 5 (# B-AZ NIUE A4 1) & YeEhga;
A6 HMEE (1762) & M IHES st Al&x 2 2 93 NS N5E Jebdc. A 1 7RG (1764)

BN
o
1>
o
>,
N

e, © 17 o dAE 9AaA, Wx WA EA @0 o BisA, AR 1ol UE olle BYE glon, A
RE] B N Aol MIUES] A ASE A 2 o S e S flew deg. A 2 e

(1766) & MSI = 1, ZSR = .5 o] thalla, AZHES N MUES ZSR QPSK ¥x wWalo] thalja AF&AF 1 o 9
A AFEEH, MUES 1/2 & Al 1 AFSAF H]-AZ QPSK ¥ AES &9star; Al 1 A8AY] dd o2 5H
AZ W2 AEZ Eus N 7l MUEY 1/2 & A 2 AFA B AEES W8tE d AR EHAE A Y
Az

o] N 7§e] MIUE©] ZSR QPSK W=

Ebdict. A 3 7FE (1768) & MSI = 2, ZSR = .75 o WajA, Al2HE

WAl s Al AR 1ol oA AREEM, NTUES] 1/2 &= Al 1 AFEAF v]-Al2 QPSK & A &S rbehal;
A 1 AR Ao B RE AZ-HE AEZ ZUs N e NUEY 3/4 = Al 2 AR B AEES &9
st dl AFEHAAIE RS vERTH A 4 7FEE (1770) & MSI = 3, ZSR = .875 o] WiajA, AaHEQ

N 70e] MTUEo©] ZSR QPSK ¥ =% ®F2lel thaja]l AFE=} 1 o g8 A5, NUE9 1/8 & A 1 AFEAF v]-A)
2 QPSK Wiz AES Htelar; Al 1 AFEXY] oo 2iEH AR WX AERZ 2us N 9 NUEe 7/8 &
A 2 AAERF WM AEES $Hkete 9 AR E A= AS YERIY

T 18 2 & 16 9 JELY EE (1610) 4 % d& oA H OJEH%HJ TE (1800) ©]t}. JIEAH EE
(1800) & = 101 RE (1808), X Wx g% 2E9 49 vy (1802), Y ¥x AE ~E¥ 4= By (1804),
AR AE gx7] (1806), F JAEHH (1810) & E%‘f‘&ﬁk S (XH 1) AFgA REZEE NSI
(1816) & XM TE (1808) ©l Alzé%éoﬂ, AE AN E L ATHE tiajx F4E X Wz AEES]
DY Hx AEEY AES 2YAT Aol BE (1808) & =Y X 4% (1820) & X Wx ~EH
W3 (1802) o HulA X ~E¥ (1812) S2HE Wz HE, & ¥x HAEES =Y. Al o

(1808) & =9 Y A& (1824) & Y ¥ix ~E¥ <l vy

>,

o X o

me oot Jm (mo fol

~

1804) o HUlA, Y 2E" (1814), Sy ¥z

o>

ER2HEH Wz AEES 293 Aol BE (1808) & Wz AES AR AE HAA7] (1806) = E9
71 X ¥x ~EZ d# v3 (1802) o X THYY Sloo]E A5 (1822) & HWth, Z9dd ko] w
2, H-AR S 5 (1828) = slUE Qe YW (1810) & FWHIL S, WM AEZH 7 Hx ~E
(1832) o2 =g€Hr}, SFAIRY, Z9dE ghol A=etd, XY Qldlo]E AT (1826) © ¥ M 2E
A3 By (1804) & HUIX I, Y Hx ABo] S, #hE (1830) 59 stUEX, QAEH (1810) 2 XYY
7 Wz ~EY (1832) o2 ZYHT}, X E99 Qloflo]E AT (1822) + Aol EE (1808) o <J3iA wkH
Hol, X Wz ~Ed ¥ Wy 77t 9%, &, AMIHES (OFIM E-AE X5 @A 759 22, MU
5o AA NFEE 7|53

ofl
>

=
|

[T R )

i

AR ANFHA, AN LE (1810) & oA BE (181D & EgAT. oA BE (181D & Ao

= S ¥x AE FE (1813) B A Al AE (1815) & FAlskaL, Sy ME A=E (1813) & A= ¥Wx 4

B9 ouAR Wx ARE P4 T, 0w ANFHEelA, oA 1110% 5 (1815) = ¥£99 3o

o AT (1826) Sk BASH oAl BE (181D & AHSY] QA u.aj 1e (1813) o=

Hol Alm Wz A4RES S, Wx ANE Q1Y (1830) omiEe Wx Auw gAU.  wed, v-dw

ME Aol MASHE S, oA ARk WekA ge AZ KAHE, o) W], AR WME Aol WSS
2~

19 & Al 1 A4 2 Al 2 A AR ARES TP QA AHIYHAY AN H deUa EdY
AY ATHE (1900) o DFE mAGC Al L ASA WA PHES ISR PSK MR Pl Al 2 ALgR
WE gAe Ao (PK EE QU ME Aol Al 1 AR l-AZ Wz 4REe dY due Al 2
AgR Wx AEE A9 AMEch O Fobd, T 2A71EW ge, FA7IEe] A 1 AEA WA W A
2EW Al 2 48R WE ARES TET & A A ged APEEd ged, FAR W S0
e oMz ARES $ASD, Al 1L Al 2 A4 WME ARES TSI, - Ystn, Bxsa Fad
AEE tagsel 4 NESS DALY & A
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

S=50ol 10-0947789

T19EA1E A2 329 2 A2 REEEREHY Qdag Wx AEE (Sy) 2 HAE-AIUEES ¥£ds)
= dqAE geda BT Y AIRE (1900) S =AY AA| A AIHEE 672 /N2 OFDM E-A %
5 2 Ad9aE zeslar, Sy 9 k © 1 FE 672 9 HYolu). AAF Ef Qg HAIHE (1900) =

10 9 gAF E g AZHE (1000) 9 FE don & 11 9 gA] (1100) oA =AE A 728 A
Ggo] et ABE-A2H F A7) 8 /MY OFDN-E-AEE5 AB AIHEER AB-

1 AHEA Al g =dd 5 9
= Sk WE AEe Al 1 AR tgehs 84 Je] H-AR W AEE AE, i 7} 1 oA 84 o H
A9l Sy WE AEY Fx gon, i Al 2 Al&Ab] t$sks 588 e WE AEEY AE, j 7 1 oA
588 o WAIRl Sy W AEY F gdnh of Aol A, ME-AIME & shte] S, wME HE 8 M-
HNIHE & 7 719 S W HEE] EA43, Hel (1950) & i =1, 84 Q1 A5, Sy AFeE HxE A

- MBS Adeln, Zzhe] wl-Al2 QPSK
Mz AR a2 Az A8 g4 s F A9 IPE HEESS wen, HE-AavE Yo 77t
| (1950) &= 37+ j =1, 588

AREAH(E) ol Hl-§sHE QPSK HEE QAM16, QAM64,
of WA A8
o, HE AEE Gy o AEE E5 d3dE AR d$dS vehdt. Z}7ke] OFDN E-4lEollA, WMz
A (Sp) 7F EAEE, WE 4B S, MR AEE F oAU, Sy WER ABE F shdeln, or]dlA
S © EE (1606) W #2 FY 2 Wz BE X o oA Al 1 AREAbel] disiA BAE WE AlEelH, S
= EE (1608) % 22 =Y B Wx RE Y o osiA Al 2 ARgAte] tiEiA HAE Wx AEolr),

r
=
[
il
o
Mo
I-HZ
ol
rir
Py
o
i
uy
e
v
ot
&,

o
=
=
[N~}
(o]
(o))
=)
N
N
(o3
o
=
=
E
BN
jutad
il
ull
o
1,
i3
Qﬂ
=)
oft
iies
=
'E
N
ful
jin
o
2
I
L
m
o
N
N
lo
>,
i
&

T 20 &, AIZHE U9 Al 1 A4 v-AZ Bz 859 A& dAlste & 19 9 ¥y FEE TAeHY

A7) ABES Al 1 AR Z9E HEES ek, AW EY oigh Al 2 AR HE HEY YXE AR

Ela=

T 20 9 dAA geda AHE (2000) £ = 19 9 A oA AaHE (1900) o d-$siH, o

EW, Aol Azt t¥a Ad FRoA Tde vda EY Ad AIUEE Ued FE Q.
=20 9 HaE AR (2052 2 2054) B 7FA W (2050) £ = 19 o WE AR (1952 2 1954) = 7k

MIHME (1900) oA, Al 1 AFEAF M2 AES (Sy, Se, Sty Su, S, Sis, Swis, Swrs Sas, Saes ', Sasz, Suss,

Si) & ZZF (=814 E Q4 OFDM AlE Az dx) & 7 Al E el OFDM E-A1E, ((22,1),
(15,1), (1,1), (20,2), (13,2), (2,2), (16,3), (11,3), (7,3),-, (23,28), (14,28), (2,28)) S =A}A3lt}.

Al 2 AGAHE) o d-g3he Sy, j=1, 588 ABEL Sy HEEC 93iA AR &2 AIHES OFDM
E-ANEES ALgsi. A 1 AFEAFl W3 Hl-AlZ HE AEEo HAl A fEe AIHE Yo S Wi
Z AES oA AFSE E=A 2 MIME (1900) oA Sy ol tiaElA AREE #lE Al s FAIE X
o], Al 2 AFgA}el] T Hl-AE WX AEE $A Y yEEY ¢ &, AZHE (2000) oA, A 1
AREAF 2 AEE (Su, Sz, Saz, S, S, Sis, Saes Sazs Suss Swe, s Sasz, Sasz, Sww) = 44 (=84 E Q4
2~ OFDM A& A7k gl ~)E 7k Al2HE e OFDM E-48, (21,1), (15,1), (4,1), (21,2), (12,2),
(0,2), (17,3), (15,3), (7,3),-, (23,28), (14,28), (2,28)) & A A&}, Sgi, j=1,588 AEEL S, 4l

|

5ol oA ALEHA e AIHES OFDM E-485S AHES).

100 20 oM, Al 1 AREA EE Al 2 AER F shvbel Febis, sl WAl Wx A¥e AamEed
Zre] 24 E-dRe AASE; ME ARE F ShbE Swsl] ged Al 1 EE A 2 AR 249
E-gel 54 @9e An-AavE v 92 4us ewehs Al 1 AR 79 vES o EdT
grgoz, £ 12 o4 BAE Al 1 AEA H-AlZ wE ARET A 2 AR AR W JRE Al
Holw Aol FHL e dAd ANFElA, Al 2 AgA) WxE S ARE A 1 SR v-A
2 Wz QEEe 970 ouA Geua g, E@, ade) Aavsd g Al 2 AR WE JEE
o At BAT ATHES Al 1 AgA SshA ASE IR WE P olsa Wah g
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[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

S=50ol 10-0947789

QR ANGHAA, ol AFEAE0] 7R WE FAEAA (A 1 ASAE) o) ol AFEAES] Fee] Wz A
AEE ABIHEA (2 AEAE) Aole) We E48 dolel ol AZsH, © ke dolel dolEel
FAHoR IR Wx WAE AgHt. QY AAFHEAA, AY FQ YeEe] £ neldt, =, o
£o AY FAG A ATl Al 2 B ATl Fa.  FRe ATvee] qead, A 1 AR A1
ggol AgAbEel agel G, Al 2 AHgA ER AR T ER FsHe, A% AAFHEAA, A
2 AR ATdge S O Ao agel gAY, FAD ATUEC geiA, Al 1 AR ATy

2

¢} (¢}

| AR&AFE ] Fel #Fstar Al 2 AREAR AldEe] I AREAES aFel b, AN AAFHCAA, T
BAHeE, Al 2 AR A2EES B F2 AE £ dHE

e}

o
N
)
™
>~
>
oo
)
il
1o,
[
!
o
)
ko)

geket 23dE0] FUMARE (unicast), HEIFNZE (multicast), Z/HE HEZEZI|XAE (broadcast) ARo]ollA]
7153}tk A5 AAFHEEAA, FUMNEE, HEPIZE, B HREANAT] FAG o] 2] Al1d
Eo s Al 1 % A 2 "]’31} A5 BFE S84 ARSE. 2 AAFEHEANA, FUMNEE, HE
AEE, 2 BREARES 5 7o) Aoldt AE Ate]o] xqEo] FUMEE, HENAE 3 BHerjiE”)
dolgk AEd Ulgste Al 1 B A 2 AHBAES flEA AR

BEolA, A 1 AEAES A7 ZSR QPSK WMx 9 oA 2 AREAES A% S PSK, QA T 2L
= A 2 AY #ES 7 v-AR ZSR QPSK W HEET
HeE @elM AT Oﬂ—% SW, A9 WRele AgAES 23T 5 A Ay

it

o] HE = i EY AEAEL IR AEES FAlEtn /‘é%@ o7 gzgd 4 i, o wieled, 71X =
of ¥ 4%, ¢ 22 F4 A FHES VMR AT 22, AsE 59 AFRAES A 2 AR QEES
A = 9tk AR AAFeEo|A, Aol AT EE Aold & AT Eo] A 1 AFEA Al2d¥
2 A 2 AFERF Al 1EY S Foke FAlET AE EW, Al 1 AR Alad¥ e, Al 2 AFEAF Al1d o]
o AAE ddE vhe AsES g5 HalA AFEE X e, #2 (coarse) AR HTL AIES
233 4 9k

FAE ANTE FAlstE A7 AZE-QI-AME-ol2 (Soft-In-Soft-Out) HZ 7]&S AFESA, A2 A&

ol EE A}galm $A49 ANEES g840= taydd 5+ 9

A-MzH QPSK B2 AZTE Bzl g AyE Ao}, thSo] AW 2/4/8 AEBE F 1 AEo] H]-

AZ QPSK Q1 A9 HEEE oA d Bz uHS Mg}, 4 = 8 ABE 51 AEo] A7 A8 A

S AWE W gi gExT 2 E99] wAle] AN FdR A WEE Folt),

AR AFS wEHEE HEES IF HEHE AXE-Q L£EE-oly duglFe Yo b ol E).

ol 3t B EE Q] Z}7to] o} g e8] (a priori) AR (AZE-Q WAXE) 7} FolxH, Ldag]FL o]z H]
Eo AAHE, olx~Hged (a posteriori), A&

ESo] oJald wEHE AGES Agdte] olgd mE
(belief) & AXT, 3%, A= Arj ofx2eleled (UP) Aol Agstnl; b A7el, st 3
A 7o) WP AR E A BT

k HIEE b0, bl,,b(k-1) & AREIA Az2zg, 27(k-2) NMIUES] AB-E5S e gt ol ME-55

ol &2 shupe] vl-Al= (QPSK) Aol EAjghe. A% (k-2) HIEEo] PSK 41Ee) 9)x& AAs L

5 2 HIESL QPSK A=o] 94S AAdhs o= 7Hgdn Aol =4 glol, A x o (k-2)-F
[e)

Z (tuple) pb = (b0, bl, -, b(k-3)) A}OH Ao W2 pb 7Fy 9 27 AN Ao JpAg, &
2 WE-AF2 (b0,bl, -, bk-3)) & QPSK A& X x = b0 + bl*2 + b2xd+---+b(k-3)*(2<<(k-3)) 4&
ol u gk}, HYE siA, QPSK AEE9 4 94 501 P1/4, P1/2 + P1/4, 2+#(P1/2)+P1/4, 3%(P1/2) + P1/4
7} 9A staL, 0, 1, 2, 3 o2& vERA . H)

EE (b(k-2), bk-1)) ©] 1=y 7} (b(k-2) + b(k-
D#2) HE= AA3cta 7pg e, oy Hig2 HEES A£XE-HYHO FE& WhEA7|ARE, I3
ZAZHA AL oft}, Aol wjde] HELe] Edxog FUdst duglES & Aot}
YA-HMzHE QPSK EEo] thsl LT E-Q A E-o}2 (SIS0) HEXE A7 A9z, sl A
&AM, k=4 23 7} s 4 HEEL (2<<4 = 16) 758 A5 ApololA Mg 15t 2dAsHH,

ClOT[0]: 17 12 0 & 71, 0 WAl A=A e] QPSK A&
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[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]

[0167]

[0168]
[0169]
[0170]

[0171]

[0172]
[0173]
[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

S=50dl 10-0947789

CIOI[1]: 914 12 1 & 7F7, 0 HA A Eo|Ae] QPSK AE;

Clol[2]: 914 g2 2 & 7F3, 0 A A B4 QPSK AE;

ClO13]: 914 e~ 3 & 7F3, 0 HA A B QPSK AE;

CLI1[0]: 44 e~ 0 & 717, 1 HA AEo|A e QPSK Al E;

Cl3102]: 914 g2 2 & 7F3 ) 3 WA A B QPSK AE;

CI313]: 914 g2 3 & 7F3, 3 HA A Eo|Ae] QPSK AE;

HEE (b0, bl,--,b3) o thd AXE-Q (o}2gz]) WAIAEL soft_in[0], soft_in[1],--, soft_in[3]

oy, FalgE ARLS (r0,-, r3) ©] WERE AEZ wol= WA AL MAP AZE AA soft_out[0],

soft_out[1],---, soft_out[3] & ARXFs7|E A3}, 23-7Fs4 &4 TImlln]l & A% Clmlln] o2 ¥

GRS R = [ In] o] 22 (prob(r0--,r3 1 Clm][n])) ol ¥l&st=, Ilmlln] = log(prob(Clm][n] | r0
+r3) 9 22, I[mlln] 22 FAEE FHo| Fox A8 AE A ZEo ZaE i, o} g

23 AR} °iBPﬂ4 Tl ][ ] & 7Y olF H7HA 1ml[n] o FL3tct. ol=xglo] e AHH7} uid,

Tlm][n]=I[m][n]+A[m] Jol™H, o714 Alm] 2 0 WA QPSK A &Y Za-7154S YeER™, S[n] & QPSK

AEo] ¢4 9lglx n —% 7}%4 2a-7VsAS vk,

Alm] 2 S[n] o] Aste A9a7] Aol Timlln] & 74 o) oJ9A soft_outlj] & frEshs A £},

AA HES j=0,1° e,
soft_out[j] = LogSum_{m,n:m[j]=0}T[m][n]-LogSum_{m,n:m[j]=1}T[m][n]

o7, m 2 oA A7 (m[0], m[1]) & 7FA LogSum AAFA}+= LogSum(a,b)=log(exp(a) + exp(b)) =
x%,]E]:]-

g RES j = 2,3 o WA,
soft_out[j] = LogSum_{m,n:m[j]=0}T[m][n]-LogSum_{m,n:m[j]=1}T[m][n]
o7l A, n 2 o)W A (n[2], nl[3]) °]T}.

soft_out 2 soft_in HWAIAEL] MEZEEH o AH ext[jl= soft_out[jl-soft_in[j] & F= F oy,
oA WA fIY /R REIAA Q7= Hde 27l o).

=A% B ol m o] ol A (lo], mll]) & ZHAA &L n
1

a8, Alm] = sum_{j:m[j]=0}soft_in[j],

23, S[n] = sum_{j:n[j]=0}soft_in[j].

T 21 & HolE AEE FAse dAlA4 Wy E29-XE (2100) o EHo|th ZZ93E (2100) 9 o
A e T =] v A @Rl ER FAlskE A S Al2E, dE W theEa EYT 48 A
OHES e AIUEES o835 OFDM F4 B4 AlagloMe] FE v At A1 A 1 o)
A wHAl (2102) oA AR E A7 A, VA= e FAl FA 7L F o] AA I z7]sE . 52t
& A (2102) oA wA (2104) = I G (2104) oA, FAE Al dE AR, 5= FHo
&, HA3 doly HolEL H/xx 4 &9 AR FFEN, A 1 %*d av)el 2 A 1 AMEAE A
Ela= 52 A (2104) FE ©A (2106) 2 YT} A (2106) oA, FA= v EF
I g AadES ge A AIUENA A 1 AREAbel] FAlE A 1 AREA tjgeks Al 1 AR HE A
ES FAE A5 59, A4 teda EYY A9 AIWUEE OFDM E-48353 22 149 7j5e
HA F FRES 2Fs. T2 TA (2106) oA ©A (2108) = &L

A (2108) oA, FAE AR AE dolE 3y 9 Wz waAS Auste], Ha £ 4 dolE dolE 3
ZAE AR N E9 g5y X*E/l A1 AES A3 g2 EW, A Az AE golE 3y 2
W A, Aolel QPSK 7]xH ZSR ZYE ¥ WMx A5 22, to vhsd Al A AR AE Fel



[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

Z UAE F syl & . oAlA]A ZSR =Y Z Wz
Ed H849 7SR, QPSK & #2, H|-A=Z Wz AEE

A, Jdoldt FR B|E dloly #elEY) Aot Az AE

AEL AR AAFH M= ©A (2108) oA

A2 @A (2108) oA &Al (2112) 2 HPHT),

M E (m{m
e

Al (2110) oA, A= A AIHEES A9d
A T AAFE S, TL IR A
el A ARE- Tt A5 AANGE =N, 5
Egol el AR A AR
hair AREE Al 2 A JAE = o S22 9@ (2110) oM & (2112) = e,

IR

A (2112) oA, AAE Al 1 AR HE AEZRE A 1 29" HEE AES 2L, TS
(2112) oA @A (2114) = R PHTE, A (2114) oA, FAE AR D v-AR H1E ABES TN
A1 APE HES ANEE ukgt Al (2114) = ABE-9A (2116, 2118 H 2120) &
A1 sgE HES AES] Ao g AR 5 ov-AlR w4
o MB-GA (2118) oA, FA= Al 1 29E HIES AES 49 FFr=HA -
& AAska, AE-dA (2120) oA, FA= Hl-AlR Hwx AEsd 4

& 3/4 o] HESF AusH, u

TRE, 5, 4 78] OFDM =-
Wel M 1 w-Alz 5 A=
Ese utety] s AREE ™ H-AlR
H&-Ett. SA A9 el AW H-A

e

)

il
M o
o e
b oo
lo, ot
o

ofy &

2
fUOrE RN o 2 > W

—

N
=
fo
N
[
ofx
M > e

[e)
P T
HelHE 23stH, 47 A 2 $4 == A 1 $4 =959 9w dF a2 A
G =9 HeolHE v-AlR WM HEse A A=
=

P& Foto] S,

o i do -z
oo

M 2 Ay 1o

A (2112) & B3l A (2114) EFFH w4 (2124) = A=}, A

B4 gir)el 2o Al 2 AMERE HElsted] Jl

AFE HEES AE t&ste vH-Al=2 ¥Hx e A3 4 A

Hol e FaErt. Al

& Jo]e] #HolE, W/E+ ¢4 & JRE X, 522 A (2124)
kgt A 1 2 Zt

(2124) ©llA,
HE AES

g g/

(R T
offt
e
o
offt
2
E)
M
o
[
=2
>
2
N}
ol
fz

M)

U
o
0,

2 o rr ) o of
A

o xRk
ay)
2
<
—
N}
2
fru
)
o -
dn g
o

oz

o i
tlo
i)
fu)
= re

A WA (2126) oA w@hA (2128) 2 XS E T, a7 (2128) oA, FAE Y WAIX] TE WAXE
S PN A BA AW ES 3 A 1 FE A 2 A &

(2130) 2 A3PHAr}, SA (2130) oA, FA= FAE S WAA] B HARES F41%0 A
@A (2130) oA w@A (2132) 2 FePHrt.
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s=s3

T oW
T ) T
—_ — T ,1_. —_—— —
wLM_VWMVL Q,M%QHWH%%mﬂ |
FElE AR R GTEMEY 2 BEAw ,l
E W= < W oq oW e N X9 Ny e g RE T T
T Lo T <N (S == vy XK N o ) o X Dl < I T 1
XO:LJ.QH < KR — 2 T LZEA 3 mr o I K ﬂriooe
FEA X T = ME VL T o 3 TR
~g 2 B F %}7MQMMﬂEﬂw% L Bamd RHTTL S = E
T ™ MH . ~ 2 N I oo = ey o= —~ ) s | o < % EE X0 U o
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