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O % e JxZo2HE E#W4ald (PBCH: Physical Broadcast Channel) A&ZE =4l8te] A o) w4
AHE 58 5 9
3k oA &+ = 21& (DL RS: Downlink Reference Signal)E Alsle] &}

T4 AES T3 ZEPE gt §H HAXE AT & duk(S14). AR 7Rk do Ao A SRl
F7H4 EAdYgdEAd AEe HE(S15) ¢ stEFEIAAANE A 2 oo Ulgte EsEHEAT
f AME Az F21(S16) 7 e =242 (Contention Resolution Procedure)E 438 4= o}
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

SE50d 10-1997461

A% F/mE BEYgHATRAYE 4o #21(817) 2 BgEaTHAE (PUSCH: Physical Uplink
Shared Channel) 2 P z0E (PUCCH: Physical Uplink Control Channel) 4A1%&9] <4
(S18)S a4 + Ut

dito] VA Fo R A AAHEE A Ay T A|oJAHB(UCL: Uplink Control Information)&}al A
2%ttt UCI+= HARQ-ACK/NACK (Hybrid Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR
(Scheduling Request), CQI (Channel Quality Indication), PMI (Precoding Matrix Indication), RI (Rank
Indication) @X 55 E3H3ic},

LTE AlZz=¥lof A UCI+= YHbd o2 PUCCHE &3l F714o= AFH AT, Aojgdnet Eg deolgrt sAld A
Fujojof & A4 PUSCHE &3l HEE 4 Ak, =3, dELIY a4 /A A 93 PUSCHE &3l UICIE HF
1Moz AFE 4 ).

T 2% B dol AAdEdA AMEEE FA e FX2E YERIL

= 2(a)= B9 1 Z#d FZ(frame structure type 1)Z YERATH B¢ 1 ZEYd F2E= AolF(full
duplex) FDD(Frequency Division Duplex) A]Z2~®l3} who]5:(half duplex) FDD Al E5o] H&L&= 4= i},
shube] B4 Zd9(radio frame)S Ty = 307200%T, = 10mse] Ao]Z 7FA|aL, Ty = 15360%Ts = 0.5ms9] w53+
Aol 7™ 0F-E 199 Add=7t Fojg 20719 &£Fo2 FAHET. shue] Muzgde 279 d&5dH &3
o2 AoHu, i HA MBEIHIL 2i 9 2itld] e £xo=2 FAHEY. &, 74 Z#<U(radio fram
e)2 10709 AMBEZHA(subframe) o2 TFAECT. el AMBZHAS HAEseE dH A= A
TTI(transmission time interval)e]gl 3ok, o714, T, el oz,  T.=1/(15kHz X

rir
2
4
)
>
~
o

= SC-FDMA AlE-& 33t

t

2048)=3.2552%10 (F 33ns) 2 EAETH SRS A|7F Aol Hie] OFDM A%

a1, Fue gdoA] B4 AYPE-E(Resource Block)E EZE3T).

st &£32e AI7F oA ES49] OFDM(orthogonal frequency division multiplexing) 1%3 E3h3ic),
3GPP LTEE stk A4 OFDMAE AMg3st== OFDM 4 &2 shbe] A& F3H(symbol period)S X d3}7] 93
Zlo]tl. OFDM A1 &8-& 3] SC-FDMA A& == A& Frbolglar & 4= ). Y E=(resource block)S =
A g wh9jolar, el &Rl A Hgo] ALHQA kS (subcarrier)E XFHeT.

g FA meQe] FaE shtbel Aol B, TA Eege] £FHE A xege] ¢ wE An =
Aol maEE Lol 4, LRol T OFN A%e) St gaasl wAE 9l

A 2 ZY FZ(frame structure type 2)5 YEMAT. EFY 2 Z#Y 2+ TDD A|=Hlo] &
A}, shte] FA4 ZHA(radio frame)S Tp = 307200+T, = 10mse] Aol 7FAH | 153600+T, = 5ms Zdo|E 7}

A= 270 =Y Qd(half-frame) o2 FAEC. ZF FZ UL 30720+T, = 1mse] AolE 7HA&= 5719 A
Brgdor FAET. | WA ABEZAAL 2 9 20,00 ABEE F Tae = 15360+T, = 0.5ms9] ZelE 7HA)

= 2l &£Few FAHEY. AqUoA, T, & AEH AIE YEa, TS=1/(15kHz><2048)=3.2552><1078(‘:—’1k

ml

33ns)&E FEA|HT}.

B¢ 2 Z#dolli= DwPTS(Downlink Pilot Time Slot), X.&ZH(GP: Guard Period), UpPTS(Uplink Pilot Time
Slot)§l 371418 d== 45 s 58 AEZY S X33t o714, wPISE wEelAe] x7] A &4, &
718 e Y ol ARRETH. UpPISE 71X FelAe] AY F43 dke]l 4% A% 5715 2HFE o AR
. R e stgEa Aleld stEE A 4% tsAE Adoz ) dgEIdA A=
& AAst7] $18 F-3koltt.

o Hoszye]o] 44 (DWPTS/GP/UpPTSY] Zo])S& vebdlitt.

21

1

e
i
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
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# 1
Normal cyclic prefix in downlink Extended eyclic prefix in downlink
Special subframe DwPTS G ; UpPTSE e DwPTS UpPTS
configuration & ci?;mfeﬁx o ;izn rzﬁx Normal cyclic Extended cyclic
‘;’n u‘:ﬂmk 3: o p?i p prefix inuplink | prefix in uplink
0 6592-T, 7680-T;
1 19760-T; 204807,
: 21927, 25607
2 21952-7; 2192-1 25607, 230407
3 24144-7, 25600-7, |
4 263361, 7680-7,
5 65927, 20480- T,
- 43841, 5120+ T,
6 197607, 23040-7, i
7 ZlQSZ'I; 43847, 5120:7, 128007,
8 241447, -
g 131687, - -

2] AAdEedA AMgE = e SR A S5 WF A 28 E(resource grid)E AAE =

% 3% Azshd, shbel SEa SR A JoelA Hee) OFDN ARE T oA, shtel e
2 &R e oM AEBS EREa, shie] A9l BRS Fas G N
Kol Z =

AH R T)Esh, oldl A

= Aol 7 QA& (element) S AFY QS A(resource element)dtar, sltte]l Y B2 12 X 7 7Y
& X33t A £R xEe AY E5E9 4 L2 oA e Y9 Z(bandwidth) ol
Z&3v), AgE g £30 PRE FgY g £F9 Fx9 BdEd 4 gt

&

a4 ABE =H9de] FxE Ve

42 Fxohd, FFPA AB ZHdL T JolA Alo] d93t vloly dHow v= & v
PUCCH7} ?;}%%D}, dieole g ARgA dleJEE W2+= PUSCH7F
: WHe PUCCHS} PUSCHE EAlo] A%3kA 2=t} shite]
o & PUCCHOﬂE 18 Z ¢ 1H°ﬂ RB %M ettt RB ol 48k= RBES 2719 £359] ZHzdlA
2 5 s g ol#fgh PUCCHA &9¥ RB 2> &% Z7(slot boundary)ol Al F3h<r
AL gkt

wowge] AAdEeld Agd ol B3P A0 Tade PR et

Pﬂirﬂm&"é
12 oaE oft 2

g

( frequency hopping) ¥

% 5+

=58 A

Zatdl, M =z gule] A &34 OFDM A= 19 078 Hdf 37§] OFDM A&Ee] Ao Al
dEo] a3y Aol 99 (control region)o]il, WA OFDM AEEL PDSCHol s+ dlolg << (data
region)©]th. 3GPP LTECA AlgEHE 4w = xﬂoi AEe] A& = PCFICH(Physical Control Format Indicator

Channel), PDCCH, PHICH(Physical Hybrid-ARQ Indicator Channel) %o] lt}.

PCFICHE= A B Zy¢le] A WA OFDM A&l HEE, ABE 2 o Ao MEES] HdEE ko] A&
He OFDM AEEC #(F, Aol 999 ArDel #3 ARE Yen. PHICHE A% HIo digd &9
Adoelar,  HARQ(Hybrid  Automatic  Repeat  Request)el gk  ACK(Acknowledgement )/NACK(Negative-
Acknowledgement) A1&E YEt}, PDCCHE F3] AEHe= Ao AHRE A AoJAX(DCI: downlink
control information)&}al 3}, P A AAAKHE FEFH T Y &F AW, 31¢FHT Y dF AW =&
Aoje] @ Tl it FEFEI AE(Tx) 3¢ Ao HHE xghelitt.

2. 22 FAH H£ 714 (New Radio Access Technology) A|2E

0e we EA 770 g& = EA &3S 97EA Po) wal s]Ee] 4 "L )4 (radio access
technology, RAT)o| ®]&l dAat®l @t F ™ (mobile broadband) ZEA4le] thek ool F=a ok, =3k
o] 717 R AMEES dAste] AAl ojuAy vt ARjaE Xﬂ%ﬂ% mfA] B (massive) MIC (Machine
Type Communications) %JA| Ha gk, ek olyg AlFA (reliability) @ X< (latency) © w73k
AH|=/UE & 32elg 4l A28 Akl gk =ojE i vt
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[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]
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o9} o] dAEl vt Fthe] =4l (enhanced mobile broadband communication), ®jA]E. MIC, URLLC (Ultra-
Reliable and Low Latency Commumcatlon) S AHT AR FA AHAE 7e9 =90 =95a 9o, B
wgoll = Wl dld 714 New RATO =} “3“3 gkt

2.1 AYE JBZHYJ F= (Self-contained subframe structure)

T 62 B g A& J1ed YA ABEZH < FF (Self-contained subframe structure)E YERH ZEHo)
o},

2 o] A8 715S New RAT Al2=Hlo| A& TDD AlZ=®lolA HolH HE AAS HA3er] 8 = 67 22
AYgA AHIYQ F2E At

T oA HIFH 49 (o: symbol index =0)& 3} = Ao] (downlink control) 99& Yea, AN
99 (d: symbol index =13)2 A3 Alo] (uplink control) FAS et} o] g (
B %

index = 1~ 12)€ g9 dole A% A A8d £5 A3, FFIFA doly A%S 93 488 Fw

olgfgt o EAL g e MEZHY WA DL A5 UL d5S Sz Ay 5

o] Muxzgd oA DL tle|ElE &54lskar o] digk UL ACK/NACKE 7418 4 Qlvh. A7do=z o)y
g 2 dolE dE o LAl dolE AAETA dEe AlbS FolAl HH, o|& s FHF dHolH
Ao Qs H43ke 5= .

)

22 qEZ A (self-contained subframe) T-FoAl 7|X =3} UE7F £41 BEoA FARE=Z A
oA FARER S HdlAe EA AZE dolo] Bl H(time gap)o]l L3}, olE ¢35}
Al FZoA DLollA ULZ Ag= = Aldel A3 OFDM A &2 7t= 43+ (guard period, GP)

LY
LN rlo
I o

vo T fH

}thll

S U A<
N
o ot rr myi

2
_>L

= YA B (self-contained subframe) +F7F DL A <]
Arsiglon, 7] Aol 9952 A7) AHH MBEZY Fxd
e mE Ay AExEe] FR= £ 63 Zo] DL Aol 99

oftgl DL Aol g9 ®&= UL Aol YAvks E3hates 49w 23 5 Aot

ox
=
ot
I il

Blox2 fo M2
kel
oot
ol
ol

ME = o of
o
mlm

ol _\1 -
1= r}m

p‘L
oo
>

o

o w2 v
ol

T ?i% METgos )
w RAT A|Z=Rlel M= e dass 4

S i, olsk Aol HEEEM Eb mdge 94 49E o mAd ot

o ro
e
o,
o
o)
o
o
ox
N
iy

o Mo
1
ol
oy
(<0
ol
¥

© ot i
et
o
o OE
it
o
o
b
o
15
2
b =5

K

o e
o ut

2.2 OFDM 4*¥]%} (numerology)

New RAT AlZ=E1& OFDM % w4 i o]gh fabgh A% WAe ALY, ojwl, New RAT A|=8l& fjEdow
% 29 e OFDM 513 7}

i)
-
5o ¢
o

* 2
Subecarrier-spacing ( 47 ) 75kHz
OFDM symbol Iength 13.33us
Cyclic Prefix(CP) length 1.04us/0.94us

System BW 100MHz
No. of available subcarriers 1200
Subframe length 0.2ms

Number of OFDM symbol per Subframe 14 symbols

T New RAT A|&=®l2 OFDM A% W24 m& oleh fAbsh A WS AMSs &
gt Fol A deE OFDM Y EHs AMES 4= Qo). FAIFo =) 7 304 JiAlE v
LTEA] 2=Elo| Al AL8H QW 15kHz F-9tE3} 270/ (subcarrier-spacing)< 7]& S

I
w
ey
> Y
S
=
@
=
=
>
N
T,
o
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

Hol Aol w4 #Ao] = 30, 60, 120 kHz FurEn Au|o]AS 2= OFDM =H] &S AFRE 4= Qt}.

olwj, 3 3¢l /RAIE =3 WA (Cyclic Prefix) 2 A|=® 9 F (System BW) aga o]g 7hedk F

(available subcarr ers) /ME4E 2 2o wWE New RAT Al2Hlo] A& 7153 4 do] E3sin, 33 1

wel 4] BES WYgE Q. dEHOR 60kHz FurEal Auolde] A9 AlAEl gl Ee 100MIz=

2 g e, 1 A ol 7hse kgt vl 15008 298k 16661t 2 ghe 7HE 4 Ut

£ 3914 AMAE MBZH Y Zo] (Subframe 1ength) 2oEIZYe 3 OFDM A8 g w3 Bodr
T3 A de B, 7 W] wel ] e ¥wyd 5 .

ok (Z
= }-Fx‘ W 1> opx

oo ol 2

X3

Subcarrier-spacing

15kHz 30kHz 60kHz 120kHz
(a7)
OFDM symbol length 66.66 33.33 16.66 8.33
Cyelie Prefix(CP) ) )
5.20us/4.69us | 2.60us/2.34us 1.30us/1.17us | 0.65us/0.5%us
length
System BW 20MHz 40MHz 80MHz 160MHz
No. of available
1200 1200 1200 1200
subcarriers
Subframe length Ims 0.5ms 0.25ms 0.125ms
Number of OFDM
14 symbols 14 symbeols 14 symbols 14 symbols

symbol per Subframe

2.3 o})gd=21 W¥" (Analog beamforming)

v e 3 (Millimeter Wave, mmW) ol A& 3go] ol 5U WA thgr)e] otelL} 24 (element)e] X7}
7Vsath. &, 30GHz oA 38 Iemo] =2, 5 * 5 cm® < (panel)ol] 0.5 lambda(T4) 4 o= 2-2
Y (2-dimension) W E& 3t= AF F 10071 <oyt @45 AAE 5 vk, old wah, dEHE I (mmW)
M= T etely 245 AME3ste] WEY (beamforming, BF) ©]5S ¥o] AWEAE S/MA7IAY, &
3 (throughput) S <% ATt

14, qrely a4 W2 dF 99 2 9

X =
o - R
e 4 . ol® Fal, 7 el et FAg A9 W2 5949 UE

e 1009 709] eV 8.4 Bl TXRUE AA|et7]dlE 7HASHcdA Aaide] oA #4115 2 €t
adBg dte] TXRUA thelel <ty 842 wiFsta old®E 1 94 AJZE (analog phase shifter)® ®
(beam) o] WaFs xdste Aol 1y k. o] 0} g2 xw AL A digel lojA st
kS vk 42 glo] z Z

>

(]

XRU(Transceiver Unit)< X
gtk 4 9l

iz}
tlo
% 2

0 U QAo et sann He AR
Stk o] gl B TXRUSH Q7e] srelv &
S Wbean o WFE B olskz AT 4

ATt

T 7% % 382 TXRUS <Felvt 84 (element)e] df 2 wals yebd =¥elr. o7)A TXRU 71Hd3)
(virtualization) E9-& TXRUC &% 259t ¢tely 849 &7 4359 #AE vehdig.

T 72 TXRUZF A B of#o] (sub-array)ol 9A4E HA& veld THolt, = 79 A9, <Y 24+ e
TXRUAI RF A2 H ),

o = 82 TXRUZF BE ey Q4 A" WA vehd =dolth, = 89 #H$-, <tHY 84F BE
TXRUo| AZ" . o], orely} 247 2E TXRUA AZAHY] ¢3sle] = 8o =AJE ule} o] Hxe] QA E

Nz s,

=7 2 % golA, W= obd R 9AF AJZE (analog phase shifter)ol ol FaiA|= YA @S ek,
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

SSS0ol 10-1997461

S, We opg= Waxve] Waks At 78 v ol of7]A CSI-RS ¢tV EEC} TXRUE S| w3
< 1:1 =& 1:9(%) (1-to-many) ¥ 4 tt.
T 79 FAd wEw, Wlxve] xAo] oy Tl o}, WA <HHY FAAS H& wjgow FAAE

ke gaol i,
= 8o T W, WYl ZAYe] Ak el ek vhl, RE hH 820 TR AAHE v,
A vge] F7hiehe wiol ik,

2.4. CSI H=9

3GPP LTE 3= LTE-A Al2®lol M=, AbgAk 7171 (UE)7F Y e AR(CSDE 71X =(BS Ei= eNB) o2 Hild
=5 AefEdrt. 9714, AE e FE(CSD = VB Stely 2E Afolol A= F4 AL (Es ¥3)9
45 Uehll= 4Rs 33

dE E9o, A7) Ad Al AR (CSI)+= WA A A|AH(rank indicator, RI), 3=
matrix indicator, PMI), Mg #2 A A A}(channel quality indicator, CQI) %

29 5 k.
o714, RIE 319 APl FA(rank) RE vehie], ol U7} 59 A-F3t4 AdL B3l sk =
=49 AN5E du@tt. o ghe ALl F 9 Aol (Long Tern Fading)ol s F55lo] AR, olof, 4

7] RI+= PMI, QQIHETF BE ¢ 71 F7]|2 A7 Eo| 93] BSZ F=wg 4= g},
PMIE AE 37 548 993 ¢gto= SINR 59 WEZHmetric) S 7|22 E7} Asste Zglad du~&
[RR=An =

QIE A4 A7E YehdE oz duid oz BS7F PUIE ]88 o 98 4 & $41 SINRG o] sir),
3GPP LTE = LTE-A A]ZEloA 71X]=S th47he] (ST Z 242~ VB A AAs) F1, zZF TEA 20 o3t
CSIE UEEHH Ha 9S4 9}, 974 (SI T2A|AE 7Aoo 2HEHe As F4d 545 9%k CSI-RSe}
A =S 993k CSI 7Hd =3 (CSI-interference measurement, CSI-IM) AFgo® FA=

o

FABN AZGelAE P4 AL Bal A3 ASHBE oF B4 FEol b webd, TA AP 2
BB RS FURAIA AP RS ) A3, AN e SRYYPES Agste] P53}

&
3 & Agsliedl, o]& Y zd(channel coding)olgl b, FAlghe] A= = T S RAAE
39 B3 AA4E AR F Agdo] Bl ARE BAIT, & At 2353 Jﬂrxéoﬂ/ﬂ U”‘* Ao A Az
T2 AT e o R/E AR "ot LFAARTdE U¥d FRY ded A d=2, HE FZE=(turbo
code) ® LDPC (Low Density Parity Check) ZZ=7} QIt}.

2.5.1. |8 A= (Turbo code)

HE F=e A Ala®del AMFHA F3F7|(recursive systematic convolution encoder)9} <1EE]H

(interleaver)® F-@d¥T. HE 3=+ WY B335 &olstA 7] f1g A" 7E 23dTh. AH e

o3t EWe FA AER A5 E A5 u B HAE QF(burst error)] FTFE Fol7] Aol
JEfEH e o olZ+& QPP(quadratic polynomial permutation) VEIZ]|™ 7} Ath.

W, HR ;mel 45e dolE B2 A/t FB4E F& A0 Peld dvh A4l B AsRAE
Salsl W E 918 94 A7) ool Holr] EHE ojel Ale] Ao dlole] Beow pa@ F hro] o
g gt

ki
©
ls

Bl 5-353}7](encoder )& EA|3HC}.

BE B23537)(900)9 Y ®2(scheme)S 2709 8-AtH] 84 H-353}7](910, 920)E (constituent encoders)™
e BHE 3= R < Ev|(internal interleaver)(930)2 zt:= HYE AF AWFEAH F=(Parallel
Concatenated Convolutional Code, PCCC)o]t}.

= 994, HH F33}17](900)2 Al &4 F33}7](constituent encoder)(910), #|2 L4 F3317](920), 2

HHX 3= W5 <lE)g¥ (internal interleaver)(930)2 FAEC. A1 &4 F3317)(910) 2 A2 24 B3&
3}71(920) &= 8-AHi(state) &4 F33lr|Eo|th, Al 84 F3317](910) 2 A2 &4 F35317](920)= 2+
T 39 RSC H33}7)9 64 e FARET. Al &4 B5317](910) D A2 84 BR5347](9200= 7247 3
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]
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el AA71(911, 912, 913, 921, 922, 923)2 ¥ T3},

= 9914, D= #Y A (coding scheme)ol webd AAE = Frolth. o HE F337](900) 22 g o),
Al 22 ¥338171(910) 2 A2 84 F3317])(920) 2HE e ¥ 47 2.9 202 FAETH(denoted). H
Hoos= iy AdHH(930)2HE EHEHE S cE EAEY. dek¥o=r AAY]

(911,912,913,921,922,923)= <=4 < 1 ZFE8 AAANZ & Qg ey, A7
(911,912,913,921,922,923) = W5 Ao we} 1 S5 o & 4898 &S AT},

%]9171(911,912,913,921,922,923) = 41ZE @ X 2E(shift register)® TAE ¢ Jou, 74" FEHuT
A HEE XAAZ H g€ HEE oS AA7](911,912,913,921,922,923) 2 EHIEF FAE &
AT},

HE = UF AdHEH(930)= FA4 Ad2e As $AA #AT = 9= HAE 9 F(burst error)d 93
S A ¢ Y. dE & ELH%_ F= Y& A (930)= QPP(Quadratic Polynomial Permutation) <1
Hiwd &= o

HE 3tE 1A4% W38 OF AA (forward error correction, FEC) =24, LTE 41 AJAHA o] &

) o oste] IPHE HolH &5 3 AEESERE 7449 5 Atk It
o] MEPEFZS n HE?S Ho]lRX(payload) dHelHd W-s& & v, tUE MEEFLS, RSC(recursive
systematic convolution) IEZE o]§3slo] AAtE, FHol2=¢] tigk n/2 HIES | &]¥(parity) HEEZ T4
g 4 gk, =3, ywx] MH EE2 RSC HZEE o]&3ste Axtd, Heolz= dHolHe T REHoelA
(permutation)e] ™igk n/2 H]EQ] gy HEEE 7449 + vt dF 50, F=d FhdHold A
(interleaver)ol ¢Jste] 3= 4 vt wabx, o2t 7/ A= Aolgh dzy HES] 2o MEES
=] ﬂurﬂ EZ02A4 7449 F k. dF 591, nol n/2¢ 4% A, st EFS 1/39 F358&(code

A1 84 F537]1(910)014, 48 o7F F33tE HE zol TEsteE gAHS

_‘f_
= Qlo] dZdE Al d2e JHGeRRE ] e

e AR fEderiy FHdor &4
= VENEE A2 FRol.

o

A1 AzNA, dE ¢, AA7IO1DE A dE o, B AA7IE0911, 912, # 913)& A 44 o7t 4
of QIZFAT. Al Fzl Wik dEd 2T Ato]o] A= g oR F3E 5 duk. Al BRo U o3
Ll

< =W A7) thd2] (forward generator polynomial) 22 S ¥ i1, k7|9 48129 gl17 o] RHH

gl(D)=1+ D+ D?

A, A2 ARAAAM, AH ¢, AA7EO11 2 912)S AR AF ¢, 2 NA7|E(911, 912, H 913)& AR

A A7) okl (recursive generator

de o7t g sEwEcg, A2 A2 dig tekAe A
o A, 31718 F8A9 g0} o] x@H T AT,

polynomial)
+94) 2

g0 (D) =1+ D*+ D3

g ouad, Ea, D'e o] nwle AAe AR oulg,

2.5.2. LDPC (Low Density Parity Check) =
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]
[0138]

[0139]

[0140]

[0141]
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LDPC (low density parity check code) ZEZ=+= A3 EF FZ(linear block code)@A], IEEE 802.11n,
802.11lac ¥ UAd vyl B RE=7]~8(Digital Video Broadcasting, DVB) %olA &&=t} LDPC 2=+ A
A & #H (generation matrix)¥} ¥W2]€] AL BH(parity check matrix)® T44E 4 Ut}. LDPC ZE=oA, H
olE}= WAIA] BIEE (message bits)d AAA 3 Hol 3t & AXS Foto F53td 4 9y, dubyg oz LDPC
FEE o|&3lE B4l BIOAE, A4 dE diild dEE G d-de] o]fE = Q. o E 5o, dFE
HAL P& o] g3t ol Fasrt 3 5 3

e B2 3= AAYE ¢ =t dgE A3 PFE Hol 7xste] AAE £ Jdu. AE B2 mzo ERLe
RE A== o gatel, He' 7k 09 §h& 2ws m=rh pdnh. LPC 2= Ed, O
T, AHEH AL BE HeF ZEYE ¢ wo] '0'e] HeXE e

FEE co] AxXBAH Helg @A Ahol] YiF (S, He)ol 021

il

LDPC Z=o] oA, #gjE A=z P i R 002 o|Fojx L, (0] old P49 = F=9] o)
o] Hlate] Ae £ st wiga, LDPC H-3& 5o 7|%3 vz B35y} sbssith. 7)o ASkE LDPC
B25oA, e A3 PFHS v A A A (non-systematic) HElZ A, g A2 FFY F(row)F 4
(column)oll LAl &L 9o]E(weight)7} AEHUT. dolEx & = do 35 19 AFE gn|g 5
=

gk mpel o], LDPC Zx=9] djglE] A= FE H Aol 00] ofd ¥49 A=yt v, wlebd, LIPC 2=+
55 BXEE 7HAWAMEZ Ald(Shannon) 2] ©o]&4 A FHEE e et ol#d LPC 2=
OF AAN Ay e BHe Exrz Qsle], LDPC ZoE 14 B B2l AEE EAS zte
olaloll A, F23t¥ (structured) LDPC ZEo thsle] A E ),

%ok vpe} o], LDPC =9 A4S flste] e AT Ad H7t o] 82 & k. H P4 Be 07 4
o) 19 EFFT. H B I7)E 10 HE oj4e] AVE /1A 4 don, H 3PS Fdss] st B
W7k 2 4 dvk. FEskE LDPC ZECqA, H dd9] dAES, = 109 =AIE vpeh Zo +
719
Wk

flo

flo

= =1
AMB E5(sub-block) 5% FE & Atk &= 10914, FH HO| Z42be] 2452 dfue] MEESS UE

¥ 118 LDPC m=o] 44 sbsd Aol A2 ghe] o o el wuelt),

T 1o =A1E wkel o], diEy A FHe 59 F wfE” A (A, B, C, D, E)E € F Utk A7)A,
AE Al2ElWE H]E (systematic bits)oll W-&8tal, BE A (square) %= | 2lE] H]E (parity bits)
of &gttt W AS e W o 4 (colum)S 7FEA (weight) 15 7Hd 4 AT, 0] obd Zk& B W
ap 22k 8 (row)oll $1X|8kar, 7] AL 7hA (weight) 1+ 7FHE 4 vt

A 1
N

] o] &A= A9, YA €E (remaining columns)S W 2L do] 7}5% 38 2= Az
&}l ]

o] =
= T =
T ATk A7 ThEA 3 E o] Fo 452 olF 7 3 (dual diagonal structure)& 7HE ¢

WA S dol kAl 3& b A F-EEwt 7AE o

39, B=
2] 3 F o] dE& o]F W7z} #Z% (dual diagonal structure)g 7F2 4= U},
ek, C= 0 (zero) WEZ 20|31, E= @ wlE=Z 2~ (identify matrix)o]t}.

3. ASH3lE AA4

2 dtigo| = Nsk Alglol] ZINkEle] UE7F B4 e StEIv @2 (element)E 7FA 3 ofd®E 1 H
e 93] 441 W(Rx beam)& B Wl digte] Agtsitt., FAHoR B AP UE7F 7A w2

o] MZE FAetE A, A7 E7F Af 71X =19 e ¥ WA mea] 4 91E 52422 (dynamic)

i =

o [e}

e AP

OJ-H Ak

= 12 278¢] 7]A=(TRP, Transmission Reception Point)2} UEZ} DPS CoMP (Coordinated Multi Point) %%}
< 3 9 odE YEhd Edolg,

B owgo] A8 7153 it gel = S AlZA (connection reliability) ¥4 % TRPZF -3 #& (load
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balancing)S $]8te] DPS W2l wE CoMP(Coordinated multi-point) W<
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d oz, HAF W AEo 2709 HE o] x3tE A, VAT SFS B SF HNE (even number SF set)<}
Z4 SF AE (odd number SF set)® F+#3lo] #<4= SF M| Eo|A = PDCCH & PDSCH7F A4 Hl 12 AESHES
3lal, & SF A EC A= PDCCH 2 PDSCHZF A4 ¥ 22 A$H=E & 4 v},

olo] th-&-3le], UE+= &S SF AMEoA+= A5 W 13 dojdw =41 ¥ 1S o] &3] PDCCH A 55 A, &
T SF AEAME dE 29 FojdE 4 W 28 o] &3 PDCCH A5 4% 5 3

ShAl st W mEl dedE dE WS A AIF FRSH ARESH] fske, 7R AS5E SFollA 9
PDCCH % PDSCH Ao tha] A3 dE WS AFES &= = PDCCH L PDSCH7]' ALE SFolA BAE

o
(burst) Fel2 As7F AFHE 45, 71A=2 7] PDCCH
WA SFo] oW SF AE] 23 =A] of el o) AT = 9l

olo] t)-g&sle], ®E SF Ul A7) UESl Al PDCCH 2 PDSCH H%o] 9= A9, UEE & SFAAE o] A SFol| A=
Aul e Ag Wo] AFEE v JHAEta, dlE dAE Wl HojHE 44l 98 o]&3te] PDCCH 52 AT
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X

AR WM = 1A Sl A WS MAs] fiste] & SF Et 54 VBl Wi dHoly dEs T

rUO

71A =2 DCIE &3l TRP W7 (changing) o5& UENA wg] AAIE = v}, FAHo=2, 7|X] 52 PDICHE
A
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We AAG F A F, AT nlA SFlA UElAl GEFE AF WS (ntk) WA SFAARE Hgste] A
52 A58 F Ak

EE 7AIHE SFS I2F0R Yo, EZFHOE 10msEere] SFES e aFoz wesa, A7) NH=e
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

ik g 7)Ao xEE 407 2 F07lE dolH WSS % #% WEx U, 1E5 9 Ad =29
7%, AnFuR vl 4(0FDMA: Orthogonal Frequency Division Multiple Access) | ~A=Y, A&
SZ ¥ ~(TD: Time Division Duplex) {7 2AIEY B/E= Ad tast 7|es 3T F k. &=, =

S B oulyola whb® JHel Foi b7 (PDA: Personal Digital Assistant), AE#E, 7915 A4 0] 2 (PCS:
Personal Communication Service) &=, GSM(Global System for Mobile) 3%, WCDMA(Wideband CDMA) =%,
MBS(Mobile Broadband System) &, @=3= PC(Hand-Held PC), =E& PC, Av}E(Smart) £ i HEZE=

HE] M= (MM-MB: Multi Mode-Multi Band) ©&>7] So] o]&" = glt}.

o714, 2utE Eolgk o]EEA WuYIsh Q) Ful wuvlel FHEe EFW ws2A, olEFA Wil
A Frof gEslel JlEa 94 v, W A @ QEY A5 59 deld B4 J15e FEW @u)E
= wuole 2E 2YEe WAsel Fu AEUAsY @ e oF

ojulg 4 vk, w3, HE|R= HEH
Al A|2=E(e] & Zo], CDMA(Code Division Multiple Access) 2000 A12=% WCDMA(Wideband CDMA) Al2=®l %)
A R A5 5 g gwr)s g

£ o o

sic. olg Bol, & wel AA 5 shesel, sl
+ 2

stedlofo] og Fdo AHg-, B dwo] HA oEd mE WMHE b EE 1 o]/ ASICs(application
specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal processing
devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays), EZ=ZAA, ZEEZF,
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