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A7) wtro]l Al Fotol /X3 A, V] UZE UH9F T g9 gdEZ S AL JAE o)gsle, AgHa
NS 7] A Az FAAY YA ATE A7) AW AZRE FASEE A7) F4 BN 2ZE5ES A
olgle AL EFOF F=

T g

A3 13

A7 AR AL 7] A Am ] &3 g9 Ee] Bk AHE X2 QEH | AE Tl sl AE EF O
2 3=,

ok ]

AT 14

7l € & oF
Bowge Ba A Asge wd Ao, moh AslE, BA A AsueN 4 3k 1S 9]
Ag A& 54 P L ol E A% Pl B3 Aotk

2 5 g T4 B A" dd24 3GPP LTE (3rd Generation Partnership Project Long
Term Evolution; ©]&} "LTE"2} 3F) £ A|xelo] tis] /MeFg oz Agsic),

T 18 B BA A A" dF 24 E-UNTS W%E MR oz £A% =Holtl. E-UMTS(Evolved Universal
Mobile Telecommunications System) A]2=®¥l2 7] UMIS(Universal Mobile Telecommunications System)olA]
Hghst AlzElo = A @A 3GPPAA 7|21 xEst A4S st vk, dwbdg oz E-UNTSE LTE(Long
Term Evolution) Alz=glolgla gk 4= QJt}. UMTS % E-UNTSS] 71% 712 (technical specification)2] A3k
W8-S 247} "3rd Generation Partnership Project; Technical Specification Group Radio Access Network"<]
Release 73} Release 8% F=x& 4= t}.

T 18 F=xshd, E-UNISE @2 (User Equipment; UE)3} 7]A|=(eNode B; eNB, WIEHZ(E-UTRAN)S] Fttol] ¢
2|5Fo] ol F YEL A AAFHE HE AoJE ] (Access Gateway; AG)E X3k NAZFE HREIPAE A
Hl 2 HEANEE AH|A~ H/E= FUINEE AH|2E 93] b5 dolg 2EfS %’\]Oﬂ AEE 7 ).

3 ATl = sl o]ake] Aol EAEtl. AL 1.25, 2.5, 5, 10, 15, 20Mhz 59 HIE T vz AAH
olg] wtel /] &g iz A AE Aulas ATd AR gE AL AR b g9qEe ATetes A4l
T A, 7IA TS gl v fisk dioly H4A18 Alo]si), 0]'2* WA (Downlink; DL) dlolglel tial 7]
A= oteF B ~AEDE FGERE dAEstd] g ddolAl vzt dsd A/ Foe 99, 753}, dolH
=17], HARQ(Hybrid Automatic Repeat and reQuest) THd AH 5& 2 ?ﬂ-ru} w3k, AekF HH(Uplink; UL) H)
olHel dial] 7|A=2 A F3A 2AEY ARE T DA AFst] g ddo] A& F e ARY/F
g 949, F33), doly Z7], HARQ & AR 55 d#Erh. 7IAFd = AR EYRY EE Ao E
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= 5% LIE A&’lolA ARSE otdF g w4 Zelgle] 728 dAlshs =veln

= 62 LTIE ARl AR 8 9 ABZeele] 725 mAsh: Bolt

w7 I A AYEA e A AFol TEF A9l WE AE EAshE mwolt
= 8 @ mge] AAee] mt A AR AEE FHsHE oE EAolT

®9u el AAde] e Tk A AT VRS Ak Edelt

=102 el o Aol e B FA e 55 FAES dAdh

olgtoll A HF-H E=WHE Fxste] duE 2 Uwo] HAAE] o5 & W 74, 1§ ¢ vE 5AE]
BolatAl olalE F A& Aolth. olstellA HWEE AAGES E U VeF 5AEC] 3PP A=Hd A
&5 dEsoltk

2 WAAME LIE A= 2 LTE-A A &=¥1E ARSste] 2 o] AAjoE& HAWelA|ul, o]& dA2A4 2 2o
Arjd= A7l Aol sdHe o' $Al Alxdle= AE&"E 4 vk E=3F, 2 WAlA = FDD(Frequency
Division Duplex) W2& 7|Eo 2 & o] Aol tha] AmatAwt, ol drjzmx & el dAjd= H-
FDD ®}2] Xi= TDD(Time Division Duplex) ®Alo| %= 8o]3}A HME o] H8E 4 ).

T 2% 3GPP FA AEW HEE ez g wEm E-UTRAN Afole] Fd Qg de]x X2 EF(Radio
Interface Protocol)2] A|oJH ™ (Control Plane) % AF2AH ™ (User Plane) 725 WElY+= =wdo|th, Ao
HH-e i (User Equipment; UE)Y WEH AV 35 #Es7] fl8iA o] &35t Alo] WAXE] WAL= B2
£ omgitt. AFEAIHHE o EE Aol AFolA BdE dolE, dE Eol, 4 dolH EE AHY #HA

Hole Hol Ags: T2 ofv g,

AAZFS EYASS E2Ad(Physical Channel)& o]-&3te] A9 AToA AR & A2 (Information
Transfer Service)E A|F3dtt. EAZTS 9ol & w8 EA o (Medium Access Control) AFIe= AF
A (Transport Channel)& &3 AZAHo] ok, 7] AEANEE F3] wAHSEGA ] AFH EAS Aleldl
to]E 7}t o] Fdtth. FAIS5 FAISe EYAT Alolv & AES F3 dolgrt ot Y] EAde
Azt Fo4E 4 Adem Fd8sich, Ao, EIAE-e 318 Yo A OFDMA(Orthogonal Frequency
Division Multiple Access) WAoo = WxE i, A3 HFo|A SC-FDMA(Single Carrier Frequency Division
Multiple Access) "2lo = WMzHT),

A2AZ2l WA A LA o] (Mediun Access Control; MAC) A% =] (Logical Channel)& %3 A$AE<l

FAAo](Radio Link Control; RLC) ATl A¥]|2=E AFe). #2452 RLC ASS 21FA = dlolH
d5E AdEtt. RLC AT 715 MAC WF9 7% E5o= 4449 % At #A2A5 9] PDCP(Packet Data
Convergence Protocol) AlFS t9Zo] FL& FA QAdEHolxoA [PvdarL; IPv6St e IP WZS a&40=
AEsh7] A8 EHas AdRE 295 3y ¢S (Header Compression) 7|52 43§ ght},

U
24
A%

2,
w

Aol HalHol] X3 T4 xpAA|o](Radio Resource Control; RRC) AlES AlojHHo|Awt Aoz}, RRC
=2 FAuloj2] (Radio Bearer; RB)E2] A (Configuration), A% Xé(Re—conf1gurat10n) 2 Al (Release)
Heso] =AY, AdFEAE E S2YAEEY AoE #HITh. RBE @2 HESA 7H9 HolH HE&
&l A2AZel os] ATHE AH|=E qu|Ett. ol& &, WEH WE A RRC AT A= RRC #IAA|
S w3y, Gyl YEY A9 RRC AlE Akoldl RRC ¢9Z (RRC Connected)o] 1S 4%, @& RRC A2 e
(Connected Mode)oll A =ar, 18x] %3k 9 RRC FA Aej(ldle Mode)ol YA ¥tk. RRC AlE2] AH$d

1+ NAS(Non-Access Stratum) A5 A4 T2 (Session Management )<} ©]54 ] (Mobility Management) &
4 7S et

1m Lo o

1A= (eNB) & g8k shubel A2 1.25, 2.5, 5, 10, 15, 20Mhz 5¢] of shitm dAEo] ofg] @
oA &3 e AT AE HU|AE AT AR OB AL ME OE fI9ZS AFseE 249 ¢ .

Z

ol

YEIANA dEE HolHE dAFsles 3t AN dS A28 HABE A$38l+= BCH(Broadcast Channel), ¥
o]" wWAXE A<$3F= PCH(Paging Channel), AFEA} EgiFoly} Ao wWAIXE ASsl= 618k SCH(Shared
= =

Channel) ol tt. otF HENAE H= W MH|2o] B Ee= Ao wiA[x]9] F5- staF SCHE &3

=
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g Fx 9la, e HEe] 318 MCH(Multicast Channel)S E3] d$€ = v, A, didoA YEHA
HE A$sle 4% A5z e 27 Ao wAIAE #4535 RACH(Random Access Channel) A2}
EfFoly Ao HAIAE HEsh= e SCH(Shared Channel)7F Atk ALl F9d om, Az
3 =249 (Logical Channel)®+ BCCH(Broadcast Control Channel), PCCH(Paging Control Channel),
CCCH(Common Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic Channel) ] %

T 32 3GPP Al2=Hle] o] &&= EE AEE % o]ES o8 It Mo HAF WUHS AWy 9% =d
o},

ke ddo] AAAY AjRe] Ao gk A VAT sU|E wEE 59 x=7] A &4(Initial cell
search) ZI9S F3HcH(S301). ol& H&, @He 7Aoo zHEH '7— %7] A4 (Primary Synchronization
Channel; P-SCH) % 57| A9 (Secondary Synchronization Channel; S-SCH)S 4A18}o] 7|A|=r3} F7]& 9t

Fa, A ID 59 ARE 58 ¢+ v, 1 F, @Ee 7] ]E.Loi—r\ﬂ &7 W4 A< (Physical Broadcast
Channe)E G218t A U W& AHE 5 4 dvf. sk, @d2 27 A &4 g 88 33 Fx
2% (Downlink Reference Signal; DL RS)E& FAlste] 318k ®=a A JHE &3 4 9o,

27 A gae A e 29 8

3 83 Alo] A< (Physical Downlink Control Channel; PDCCH) % 4}7]
meﬂfWJHENHR+%ﬂoH}%

A9 (Physical Downlink Control Channel; PDSCH)S =Al3Fo
A

g, TR HxE HESY AE dEs T Aol gl A9 wEe A=l s de] "
#4 (Random Access Procedure; RACH)& Fa88 & k(DA S303 WA ©A S306). ©l& 3, @& &
9lo] < A9 (Physical Random Access Channel; PRACH)S E3d] 54 AlfAE T P82 H$38Fa(S303 2
S305), PDCCH % th-&3t= PDSCHE &3l ZeEel gk &5 wAA s QIUR(S304 2 S306). A A
7189 RACHY] A%, 713 o2 =5 &4 “dx}(Contention Resolution Procedure)E 38k 4= lt}.

et vrel e AxE a2 ol gRkAQl /e ¥a As dE AxEA] PDCCH/PDSCH <
(S307) 2 E Ae 33 & AE(Physical Uplink Shared Channel; PUSCH)/E#] & = Alo] A
(Physical Uplink Control Channel; PUCCH) A%:(S308)2 <3& 4 Au}t. 53] &2 PDCCHE E3lo] 3}
A Ao} AH(Downlink Control Information; DCI)E F41%kt}. of7]A DCI& e ik Y dd Fre}
2o Alo] BEE 23, I AR EF ] whet o] ME thET,

e >

W, wwo] 4F YAF B AT A wE we] ATORNE FUsE Ao] Yt 3T

=
/4 ¥ ACK/NACK Al%, CQI(Channel Quality Indicator), PMI(Precoding Matrix Index), RI(Rank
Indicator) &< ¥}, 3GPP LTE Al=¥le] A9, w2 A&st CQI/PMI/RI 59 Aol AR E PUSCH 2/%
= PUCCHE &3l A5 4 .
% 4= LTE Al&="Hlo| A AEH = 74 2y e 325 oAshe Edolt).

T 45 Fxed, ¥4 Zed(radio frame)S 10ms(327200xTs) 2] Zol& 7HAv 10712 #53 A7]9] 4B =
A (subframe) 0.2 FAE O] b, Ztzbe] B ZY AL Inse do]E 7HAH 2702 &£F(slot) o2 A H o]
Atk ZH7re] &% 0.5ms(15360xTs) o] Aolg 7ktk. o7]ellA, Ts = @%% AlE YERH AL,
Ts=1/(15kllz X 2048)=3.2552< 10 (o} 33ns) = FAIHTH. SES A7 dAdolA Bre] OFDN AEe ¥deli,
T4 oA E49 AYEE(Resource Block; RB)S X

Eukesx7(6) 709 OFDM A 25 Z33it). dolgrl A4EHE v ’\]Z}"ﬂ TTI(Transmission Time Interval):
sl o]l MrxHS] a9®E AlA g ok e A 2P FRE Al EFsta, 4 el

<
_?{_',
ﬂ&
_\1
—
H
=
>,
[>
et}
2
R
o
ol
L
1o
_,>i
Tl
s
I
o K
—
Do
=
rlo

= S
E3eE ABEYYe) F EE Auxddel TPus £%9 F, SRl EHE OFN AR S thga
we 5 ool
¥ 5t s 93 PA ZeQolA shbel Anzaqel Ale) Ge] £@HE Ao AU dAshe wHol

Z3MH, AMBZH AL 147019 OFDM AEZ A k. Arzed A4 wah A5 1 =] 3719
2 o2 ApgE 3 YA 13~11702] OFDM AlZL dlojE] oz AlgHth, oA R1 W
3+ 7]& AlZ(Reference Signal(RS) X Pilot Signal)Z YeERTE. RSE Ao
o] Ar=Hd Yo A% sjleog mAgdn. Ao A2 Aol I FdlA RS
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7F SEEA] e Aol g9, EYY AERE doly 99 FolA RS7F @FEHA @ Ao EdET).
Aol ddef sdE= Ao] AEEE PCFICH(Physical Control Format Indicator CHannel), PHICH(Physical
Hybrid-ARQ Indicator CHannel), PDCCH(Physical Downlink Control CHannel) S| t}.

PCFICHE &2 Alo] xm AAR} A=A wf ABExHY vt} PDCCHOl AHE-% = OFDM A& 7i4E dhdel Al
a4k, PCFICHE 31 WAl OFDM Aol 91Xsbw PHICH % PDCCHol $-438te] AAgect. PCFICHE 471
REG(Resource Element Group)® /A% al, Z4Ze] REGE A ID(Cell IDentity)ol 7]1x3&Fe] Alo] 4 o] &
AbEh, o] REGE 4709] RE(Resource Element)@ A ® U, REE o] F-HkEsulxshile]l OFDM A& A
oE= HAAx E¥ L& yepdvh. PCFICH #2 tigFel] wel 1 WA 3 & 2 A 49 & AN
QPSK(Quadrature Phase Shift Keying)® WZHt}.

PHICHE= &7 HARQ(Hybrid - Automatic Repeat and request) AA|AF AE@EA AdF H3 Hdo] gk HARQ
ACK/NACKS Y2%d AS-ETh. &, PHICHE UL HARQE €13k DL ACK/NACK AR7F dAEEHe AES yepd.
PHICHE 1719 REGE A =a1, A E4(cell-specific)dtAl =AW E(scrambling) FTF. ACK/NACKS 1 HIEZ
A A ¥ ™, BPSK(Binary phase shift keying)® WZ¥t}. Wzw ACK/NACKS &4F21x}(Spreading Factor; SF)
= 2 B 47 SbEn. SA7 ALl misdEs H42e] PHICH: PHICH 258 74 3vh. PHICH 259 ©33t
%= PHICHO] 7H &b si=eo] Jhsrel whel A4 "k, PHICH (243)2 F35 99 9/Es ARE d9elA
tho]lHAE] o] 5 7] #8) 3H WHE(repetition)®T}.

PDCCHE= =2 3teF Ha Aol AERA ABEZHAS] A5 n/le] OFDM A&Eel &dEnt. 7], n& 1 o
o] Ag4=A PCFICHO ©]sf #A|A]€t}. PDCCHE= skt o]%ke] CCE: —~d¥vh. PDCCHE A% A<l PCH(Paging
channel) 2 DL-SCH(Downlink-shared channel)®] A&y ddd AR, 33 H3 2AE"Y ITHE(Uplink
Scheduling Grant), HARQ X S& Z wd T wd JFoA &#Fvl. PCH(Paging channel) 2 DL-
SCH(Downlink-shared channel)¥ PDSCHE &3l HEHTh. weba, 71X a2 dRbd oz 543 Ao A

H e 5% Ar|2 doldE AlYstale PDSCHE FallA dHlolHE 27 dAF 9 Al

o)

PDSCHS] dlo]E7} oj" w (st e B dh)oA] dEs= slojw, A7) ojw 7] PDSCH ©lo] €
E FAI8tE Y39 (decoding) S #oF k= Ao that W F& PDCCHO) %35 o] AFHr. oF Eof, E4
PDCCH7} "A"2}= RNTI(Radio Network Temporary Identity)® CRC "}2:%](masking)E o] a1, "B"#+= FAA<
(o, F3 $1%)) 2 "C'eh= DO 29 &, AP AAB(d, dAF EF Alo|=, ¥z W, 39 AW 5)&
o] &3 ALEE deolEd B ARI} 54 MBEZHAS T dedAvta e, of A9, A v wde
ZpAlo] ZFA| AL 9l RNTI A HE o]83le] PDCCHE RUE AL, "A" RNTIE 71X Q&
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