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(upper node)ell &3l F~a€ S Q).

%, 7IASE X33t U4 UEYA =EE(network nodes)Z o] FoA = HEYIANA olF3e] B4
8l FAEE gt FAES VAT BE VAT olele tE UEYI =i 9 F3dE 5 °1D}
oluf, '7|A =& A= (fixed station), Node B, eNode B(eNB), A 7] *=(ABS: Advanced Base Station)
e JAla EQAE(access point) 52 &ojo o tAd 4 A},

w3l W (Terminal)S AF&AF 7]7](UE: User Equipment), ©]%=F(MS: Mobile Station), 7FYAF ©EH(SS:
Subscriber Station), ©]% 7FYx} ©(MSS: Mobile Subscriber Station), ©]% ©@%(Mobile Terminal) ®i+=
b o] ZuhEH(AMS: Advanced Mobile Station) 59 €o]& thiA® 4 v},
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Ha, 7A 0] FAwe] 9 f gtk AR, Y
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B odm o] AAGgEL T AL A A~EEQ] TEEE 802.xx Al2El, 3GPP(3rd Generation Partnership Project)
A"l 3GPP LTE Al2=¥] @ 3GPP2 Al&=®l 5 Hojx shuo 7AlE Ed EAE g3 Addd 4 glon,
E3], B auo AAGELS 3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS 36.213 % 3GPP TS 36.321 A& ¢

S oSwd " S Ao F, R ouge) NS 3 AYs 9e AY wAE wE FRES 3] BAES

ol Mg & vk ER, B EANA ANGD Y BE gIEES YY) EF BAC 8 43E &

EE, L wge] AAld oA AgHE SRR SolEe w wdel oldlE B e A
O 54 §olo] A B owwel J1EH AFE Mol 2t WA ve Fuz wde + A

o]sle] 7]« (DMA(code division multiple access), FDMA(frequency division multiple access), TDMA(time
division multiple access), OFDMA(orthogonal frequency division multiple access), SC-FDMA(single
carrier frequency division multiple access) T3 72 Ts 4 HE& Alx=wlo] 2182 4 9o},

CDMAE UTRA(Universal Terrestrial Radio Access)Yt CDMA20003 72 A 7]%(radio technology)® &=
4 9o, TDMAE  GSM(Global System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} &2 F4 7l&=2 Fd= 4 v}, OFDMAT IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53} %2 F4 71&= t+d4d &
ATt

UTRA= UMTS(Universal Mobile Telecommunications System)2] dX-o]Jt}. 3GPP LTE(Long Term Evolution)-2 E-
UTRAS AF8-3h= E-UNTS(Evolved UNTS)®] LAF-2XA, sl =1olA OFDMAS A-8-star FFH ol SC-FDNAS
A|-8-gkek. LTE-A(Advanced) A|Z=%12 3GPP LTE A|=®lo] /&FE Al=8le|th, & WHe] 7jex 54 gk A
HS w3l A 7] Y8, 3GPP LTE/LTE-AS 915= 7]<3FX| 9 IEEE 802.16e/m Al 2®l So= A& 4= r}.

1. 3GPP LTE/LTE_A A|2€le] 7]& Fx
T 18 B g AAgEoA AHgd £ e FA ZEYge 725 Uehye Wit}

T4 ZYd(radio frame)S 1070e] M BZ# S (subframe) 0.2 TAEHIL, e HEIHIL 2719 &£F
(slot)o & FAHET. e AMBE Zyle] Af5EE ol del= AlZFS TTI(transmission time interval)o]2h
ghoh, o, shuhe] AHEEH Qe Aol Imselil, shute] &£F9] Zo]& 0.5ms ©]t}.

3l &3 AIZF 99 (time domain)ol A E2] OFDM(Orthogonal Frequency Division Multiplexing) 41&
E3saL, TﬁJrT Aol o] AAEZ(RB: Resource Block)S X&3ht}t. OFDM Al &L ek A4
OFDMA(Or thogonal Frequency Division Multiplexing Access) W& A}&3}= 3GPP LTE A]2Elo A 3}u}o]
& F7H(symbol period)S 37 Y3+ Aoltl. F, OFDM A& vEH &2l whek SC-FDMA A8 T&=

o X o
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& belEal & 4 itk RB Ak @9 d R shue] S0l Hao] dSshs Fukdds i

T 19 A ZERle FxE oAl s, A Zede] xIEHE MBIz ¢, ARZ 23y
&5 4 4 &30 E3E= OFDM A2 e vksiA waE & g

= 2v e AAdEeA AHEE & s she] YA SF0) diE A 22 =(Resource Grid)E HHE
W= =dolt),

st a &% AR 99(time domain)ollAl 4] OFDM AlES& ¥geit}. & 20A4 & shue stgdRa &%
o] 7 7§¢] OFDM Al&& E&sla, dlte] AUEZ(RB: Resource Block) e Fubar Ao 12 7)o FutEuE

2 ag= Ao 2 Q4 (element) S AU A(RE: Resource Element) 349, dhvbe] ALEZ(RB)S 12X7
Mol APRARE)S E3aT. s SFo] woEE= AYBRo] £ NS AdA A= dFPI A%
)9 Z (bandwidth) ol 43+
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AMB ZYde Al el 279 &3S xesitt. B =z el AWA &3 kA FHd 3719 OFDM
AEE] AoAdEe]l edgdEE Ao]dA(control region)o]al, YA OFD
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3GPP LTE A|&®lo A AlgEE d1eky T Al EE-S PCFICH(Physical Control Format Indicator Channel),
PDCCH(Physical Downlink Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) S| dt}. AH
P gel AHA OFDM AEolA AEEE= PCFICH AlZE AMBZHY oA Aojfdalzel AL ALgEE=
OFDM Aol $(F, Aeldode zA7Del #8 AnE v, PHICHE A% HARQ (Hybrid Automatic
Repeat Request)el]l ™3+ ACK (Acknowledgement)/NACK (None-Acknowledgement) A1&ZE U&tl. =, W (UE:
User Equipment)o] &3 Ak dlo]gol] sk ACK/NACK A1 &&= PHICH o= AFHr),

PDCCHE E3 AEHE AJARE 318-H 3 Ao] A1 (DCI: Downlink Control Information)z}iL Fhtk. DCIE=
GH(UE) e @8 258 43 AW g9 AR F g2 Ao ARE LY. o E o], FIFHA AY T
T AR, 3T AY g AR 2 AgH T A AE Aoud 55 2es 5 Q).

¢

(
i

0;

PDCCHE at&F® 3 &fA19(DL-SCH: Downlink Shared Channel)®] HAF2w 9 AR, I FHA
J(UL-SCH: Uplink Shared Channel)®] Z&xw 9 Adaddgdrn, #o] AD(PCH: Paging Channel)

o] X, DL-SCH &) Al2=®l AGr, PDSCH ellA HE¥ = doHdE&SHH 22 AT Aol wA A o
g Al @ FE, dole] UE 2 ulelA s UEE] g d& d9 Ao HE 3, A% dg Ao ¥,
VoIP(Voice of Internet Protocol)d] A3 T Wzt ARE UE 4 9},

t=¢] PDCCHE &kube] Aol ododold A" 4= glx, UEE t4¢ PDCCHE ®YES 4= givl. PDCCHE 3t
ool AA&E Ao]AE A (CCE: Control Channel Element)E Aollx A4=E 4= dvt. CCExE T4 AEe A
of 71Wkste] PDCCHE shbel Y &= AFshsd AMEEE =83 &9 Adolth. (B v Ad8iiyE
(REG)ell w-&-¥lth. PDCCHS] ¥ B Z4F7] PDCCHO] 71&¢ HIES] /4= CCEollA Al g=E Z9E& 3 CCES] 7Y
5 7F Al wek 24", 1A= URel d$E DCIol whek PDCCH S ZAAskar, Alo] ARl CRCE
=t}

CRCi= PDCCHE] AFEHIW T AfAbel wel 32f-9] 2EAH(RNTI: Radio Network Temporary Identifier)®} &
7 w23 ¥k, PDCCHZF 54 IEE 93 Aolw | UEY i AMEA (= Eo], C-RNTI: Cell-RNTI)&= CRCOll w}
27}, PDCCH7F #o] wWAIXE 3 AojH, Hol XAz} AEzH (& £}, P-RNTI: Paging-RNTI)7}
CRCOl| mpx=Z v}, wgh, PDCCHZE Al&®l AR(E3], A2 FE BEF)E e oW, A2=" AR 2pdz 4
Al2=8] AW RNTI(S-RNTD)7F CRCell wh=Zd &= Qivh. UES] Aoy Ze|dae] Falel did Swed dodi%
S Al fls, del4iE RNTI(RA-RNTI) 7F CRCell wh~7d 5= Sl

d

)

ok 4 oA PDCCHE sht olde] AXWE ARlols Fa d5d 5 glom, s o) de] AxdE
AMelofel digh ALIIARE EFF = A dE 5o, PICH= sl ATHE s Fd)
AEHA L, st o4kl PDSCH 2 PUSCHel tish Aletd gus x9had & gk,

% 4t o] AAdSelA AgE ol 3P Az T2 AdE Yehs =l
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&o

, A AEEEde BR(d, 279 &8 xFsY. £X2 (P dojd wE A= g
S X ¢ . AFEI AREYde 79 —’F 3
92 PUSCH(Physical Uplink Shared Channel)Z 3%}

A5l AFEEY. Aol 99> PUCCH(Physical Uplink Control Channel)Z
B (UCI: Uplink Control Information)E A<%sl=dl ALg¥t. PUCCHE 34+ F
o 9)xgk RB #(RB pair)S X3 £%& AAR 3t LIE Al&gdA o o Riga SA4S
%7(]5}7] &l PUCCH A& 9} PUSCH A2 & FAd HAEstA] etk ovk, LTE-A Al

o wEl PUCCH A% H PUSCH AT & Fd MBI A A FA AEs 4 9lom, PUCCH A& E PUSCH 41
S gr|Mste] HAES F Q.

shite] whakel olsk PUCCHE A Bzl del X RB B (pair) ©.2 1, RB 4ol &3k RBE-S 2/]9) £RE 9]
ZYZbol ) 2 T2 Bkl s xpx gk, o] = PUCCHO| s RB 4ol &% 7 A (slot boundary)ollA F3}
4 L9 (frequency hopping) € thi b},

PUCCH= there] Alo] AHEE WEshed AHE 5 STt

- SR(Scheduling Request): AF&F# = UL-SCH Y-S oA st=d AbgEE ARolth, 00K(On-0ff Keying) 2]
< o] &3l AFHT).

L.

S
Art. Hlolg

- HARQ ACK/NACK: PDSCH “ge] &&= dlolg] izl digk S5 Azo|tl, slakyd = dolg wFlo] Agyoz
FAFANEA RS Yepdg, @Y sy a =9ed digk $HeZ ACK/NACK 1RIEVE dAEEa, F 719
sty a Frro thek S o & ACK/NACK 2H|EV AEHc)

- CQI(Channel Quality Indicator) B+ CSI(Channel State Information): 3FFHA A gel] thal =] AHQ
oltf. MIMO(Multiple Input Multiple Output) ¥% 3=% AR+ RI(Rank Indicator) % PMI(Precoding
Matrix Indicator)E& X3ttt A BT o 200 EV} A&}

giko] Au g QleA AT  AE AFHA Al FRUCHQ F& Aol Fr HFol] 71-8¢ SC-FDMAS] 7
Fof olEstl. Alo] AH AL 7FE3F SC-FIMAE AEZ#H oA #x 235 AES 93k SC-FIMA AES A
Q)8ta Fo SC-FDMA A& ¢n&tal, SRS(Sounding Reference Signal)7F AAE AHEZ#H o g AHZy
oJo] whxluk SC-FDMA Al B AejHtt. =z A5 PUCCHY Z3|oJHUE fHEol| ASHT} PUCCHb AEH = A
Bol wet 7709 XS A g},

¥ 12 LTESlA PUCCH =93 UCIel ¥ #AZS vepdc.

¥ 1

PUCCH =9 UCI

Format 1 >AEY 23 (SR)

Format la SRS ¥l AV ESHeEA] &= 19| E HARQ ACK/NACK

Format 1b SRS EgheslA g ESER gk 2H]E HARQ ACK/NACK

Format 2 CQI(20 coded Bits)

Format 2 CQI 2 3 CPoll thdk 1 ¥+ 2 HIE 9] HARQ ACK/NACK

Format 2a CQI 2 1 v]E<] HARQ ACK/NACK

Format 2b CQI ¥ 2 H]E 2] HARQ ACK/NACK
¥ 18 #Z3d, PUCCH 9o & UCIE e 4= At
2 o] Ao AT 3GPP Al2=He] bt B4 HE Vs Ee] 4849 Uk dE 5o, & ¥y A
NGB Agd= AeFa QY 2@ Fx AS(RS: Reference Signal)ell thdk A2 3GPP TS 36.211 7+4
AES A 5.1 olsk B 3GPP TS 36.212 714 E£AE9 MM 5.2 olst Fito AWE Fd & vk
2. ¥+ D-SR(Shared Dedicated-Scheduling Request)
I D-SRES &Adstelr] f8l vhE 7 7HA Aol aEE 4 QT

-4 1(0ption 1): UL ZWHEZ AN EE SR-RNTI(new SR-RNTD)ell oj=g AT & . &, FF dUs9 18
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omn

3 2L SR-RNTIE 748 4= 9.

-54 2(Option 2): SRS ¢8) PUCCH ¥% 1a m+ PUCCH ™ 1bo] AFRE = Qt}. oS So], PUCCH =9
la7t AHgEE 29 2 Y o] A8d 4= vk, T3, PUCCH 9 1b7F AMHE 2% 4 79 wdo] 2
2 4 9Jul. 7]A o] PUCCH ¥ la TE 1bE o] &3 SRS F413) o] %o, 7X =& dutzel L IWHES
A vhde] A43t = 9},

Ll

E ol BBl BUF R AL FHAE APol, AT st o] we] shtel SRS ol §5HA
AR TR+ 0. oldd 450l AAFE () R BH UL TUES IS, ) Bh RE 14
@ okt 7 g @ 4§ TUES 89d S+ o

U
HES &EE o]Fo], HARQ %

71X =ro] d@el] I UL IHE o] AFsA &S A Zow 7IA=2 3ld SRS
THoteE BE dEd A% ZWE(Dedicated Grant)S 3sk <= 9t}

= 58 EsH, 7)1AF(eNB)2 3 oo @ (UE)o &f 2AEH A (SRS Afste=d dast B4
of gk AH(e.g. LA AW H F7] AR F)E dEFo=EA dd 3 A4E A4 (Configure)
Utk olw, TFH 2AEDE & AdL Do) VAT 2AEY L& 7] fAsiA AFESk= PUCCH A4
omjsiH, F ol wdoA F&HIte TIE F Art. AV AL EFFH A/ FIHg (phys1cal
time/frequency region)@} Al@A(sequence =2 code)ZM A= FEE 4 Jvh(S510).
=1

T2 S510 WACNA Al A Aol gk ARE v|vte s 33
AEE AR AEE 7IH=el A& 5 ATH(S520).

s

SRE ST AT el TH FFIA AUL FYHA, oF VAFY] G TH UL IAES P
|

s o ATH(S530).

e A2 I UL AH(S, PUSCH)& &8l UL delEE 7|A=o= HE3tH(S540).

Wk, B UL QS B B o)) el Aol UL HelHE AFToA UL HolHt FEo WAY
ek, EE, el A%@ UL delelel LRk QA AAFe] we] UL AU Ba 4FY do]

(e}

E7} AS5EHA] &S = v}k, o]y sk H9-, 71X =2 NACK(non-Acknowlegdment) A& 5 whdo] A43kc}(S550).
7] el 2 g Age] UL AYS dEdE 4 . dE

59, 71AFL SRS Tt s 27t EHtﬂF xq;?_/] L J2HEE g3t "F 91‘:} EEE, A7 SR

Tl 9EE T g5 <

2

2 HARQ A A SE

H
_?L
N
Ry
Al

|
2
fr
Ho
0%
0%
ol
H
2
rio,
o
ru°"
2,

= 5%h o], UL %ol Asld @ame] dge] UL TAES FPstoms, UL doly bl FEL WAL 5
gom AdE A mF Aol 5 Ak
= 55 BEAl, ATE B RS FAD dvih 2 we] gid 4§ TIES BIA Aok WS, Ag
AEY T Fol vhee] vl o8] SRl TRFCetE, JAwe 74 uwEs 6 A8 L cdEs
a9T = An
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