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A7E 1

ts WSl Al g A gre] thE wkESE o] 83 T4l Wl lojA,

12k WkshE A7 8kaL;

A7) 12k whESE Fa 23k vhETe] Ao dS RUHYS] % the vhET Aol JEE E535HE, A
o BkES Ao] ARE A7) 23 wkEake] AlojAid el -, A7l 2z whETe] Aojadoe]l A & e
TR FARYS 49 9 A7) 2z jkEae] AlojAid s TSk ALY A71E A %

}7) T WhET A RE T|Wrom A7) 23k wkEake] AlojAd S RUE PstE,

A7) 12 whETe] Ao} A v MBI HE AlRE

d7) 22k REEkel Ao] Ade A7) v wkET Aol ARIE 7] 2xF wake] Aol Aol EAFHS A AlsH
= ARl e, 7] FE FAR dHelA 7] A71E 99 R AF AR,

A7) v T Alo] AEE A7) 12k jkEgbel A mlE] Al uAdd FARAS B FAEHE s 5H L
2 3= WU,

ATY 2

Aol loiA, A7) 12k jkEuke 7S E g5e vhEate AR ue Wy,

3T% 3

Al 1 ol oA, 7] 12k whEbE Z1A = ate] AR oAl 3 ok A EE .

T4

Al 1 el QlolA, 7] 12k whEubE VAT o= o AAld oa] AN = W,

3T% 5

Al 1 el glolA, 7] 1A} RkEse 7] dhdo] YIEI RS HEx & Al AREHE wkETel s 54
o2 3= Wy,

AT% 6

A1 3l oA, A7) 12k Mg S8l A7) 2xF WkETke] 9 AHE FAlskE Ae 5HOE g B
AT

Al 1 el oA, 7] 12k wkEak 9 7] 2af whEuke AR e Fake = 7He s 5EoE dhe
W

AT% 8

A7

3AT7E 9

T4 AEE 44 9 A18F= RF(radio frequency) H; %

27] RFF-oF QA= TeAME ey, A7 ZRAAE 13 jkEaE dAgskar;

A7) 12F whESE Fal 23k whEe] AojAds RUHYS] 9% the vhES Aol JEE E535HE, A
o BkEE Ao] ArRE A7) 23 ek AlojaAid el fF, A7) 2z whETe] Aojajdoe]l A & e
FH FAYD 49 9 A7) 23k vkEae] AlojAd s A skE FARLY A71E AL %

}7) T WhES A RE TN om A7) 23k wkEake] AojAd S RUE PsE,
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e v Ausagvi 4% Awska,

e A7) E st Aol Aot A7) 23k wEshel Aol Ade] EAFL A
@el, A7) FH OPARAY deln g7] 271 B9 A7) 23 wEve] Aol Ade A%

= Bzl ,

Al &3},

A7) o vk Aol ARE A7) 13 whsabellA vlE] Al nAE FAAES FE FAHE A4S BAHo
2 o

7 A A

7] & & of

2 o2 FAFale e Aow o FASHAl= o5 WS X Yol FAEA A2 33 Aottt

Hl 4 7] &

BB A 2Elo] SAdol dHolH 53 2o vk FFHo B2l MulAE AlEsty] & FusdeA A

I gtk durgow FAEA A f s At}
A

2 52A el =
S A9 = Jd= vT HAS(multiple access) Al&aHolth, ths A& Al2®He] o EZ & (DMA(code
division multiple access) A|Z=®l FDMA(frequency division multiple access) A]Z=®l TDMA(time division
multiple access) A]Z=®l, OFDMA(orthogonal frequency division multiple access) A|Z®l, SC-FDMA(single

carrier frequency division multiple access) A|~Hl So] git}.

FAFA AZYe AuHoR dold 4 A shtel hgES ol §uh oF Hof, 24t FAFA A
B2 200KHz ~ 1.25MHze] W9 E& AE3tal, AU F4EA Al=Ele 6MHz ~ 10 MHze] ¥ 3& AR&ght)
F7behe $4 $% A8y 98l, 2ol 3GPP LIE Hi= 802.16m 20Mlz E 1 ol474A A% 1 g E
2 #4930 Ak $4 8 kol A HGFS e A B5Held & 4 AAW, aFHE A
2o FFEO] e ASAE 2 RS Adsh: A Aty A ARE T F vk,

Wb, shtel delEsl $4 Foas 2t W carrien® Alan, Hae] wEnE Ed Fyelew
dolEE $4 W/EE FAT 5 Y s UF Wb Asde] $4%A rk. sht i 1 ol w
A2 Aggond Fuds Fride FA0 AQekt Aol dE o, shtel wEH} Aol tlelEol
e HE, RS WERE AFFORA A 20M1z9 FIES AAsHE Rolrt

B ool oA s J1Ed HAE BE WERE A% AALE WASD, 37 AolAYL BF B4
H

19 0 AAE Azt U A

W1 D S 950 Wha 44§ A ) U ks 1Al 9 o ot
EE 47) 13 3.
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o2 el oA, w2 FA 55 F$4 2 FAalskE RF(radio frequency) i, 2 47] RFF<9 Jd45H &=
a 37 ZEAAE 17 dETE A4, 3] 13 EaE S 23 Hksle] Alojxg
< BYHHPS] 9% ths vkEy Alo] JRE F5sta, 9 AU b T AHRE JNte s A 2%)

wige] a4
UF WEsh AzgeA AolAdel Belels dager A% PHe 29 4 9, tF WEuzk Aol A1
dse w3l ged & A,

% 2% 3GPP LTEOIAM FA Ze e +x& vehdo

% 32 sl e A of gk A el =5 YERd dAEelth
T 4E S A AR Zy Yo 2 Epdic)

T 5% PDCCHO] 745 uehdl 50|t}

% 62 LA volE e HES HER dA el

H
e
rlo

s vlolEe] £48 el oAl Eelt.
= 8e AY ous 34 e sEEelt,

0% Wkt A 28el 4 FDDSt TODOlA o] ARP /S gEas) e Ee] A ow FAH TR U

S 108 0F wEv Azgel s ggea/seea
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BN
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© UE 17 Esiel 22 wpatke] Ao 4w was vepi,

E 155 B el Az} FARNE TAEA AxES Yehd 28wl

Wy AAs] A FAF BE
o) AXE A% P

o]3te] 7]&2 (CDMA(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) ¥ Z2 gt F4 A& Al~®lo] A" 4 vk, CDMAE
UTRA(Universal Terrestrial Radio Access)ut CDMA2000Z} 78 F-4 7)< (radio technology)® &= <
2k, TDMAE  GSM(Global — System  for  Mobile  communications)/GPRS(General  Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #2 F4 7]€=2 Fd= 4 v}, OFDMAT IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53 %2 F4 7|&=2 134 &
2. UIRAE  UMTS(Universal Mobile Telecommunications System)®] @X-o]t}. 3GPP(3rd Generation
Partnership Project) LTE(long term evolution)& E-UTRAE A}-8-3Fi= E-UMTS(Evolved UMTS)9] dH-=X4, &}k
@0l A OFDMAE A|-&3baL 3 Aol A SC-FDMAE A-8-3tth. LTE-A(Advanced): 3GPP LTE®] Z1s}o]t},

S WEasA &7] 918, 3GPP LTE/LTE-AS 9152 7]%stAnt B whio] 7144 Alibo] old] Aghs]= e

H(10)= o sy 7]A]=(11; Base Station, BS)= 3

FAEA A 2'S YERdT, FAE5A Alx
g (dnurd o g Adolgtar ) (15a, 15b, 15c)o] whall B4 Aju]~

T 12
ey, 7k 7| A= (11)e EA-T A%

=t
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AFert, AL A Tl g (Ayetan o vhrold 4 vk, wE(12; User Equipment, UE)& 1145
AY oleAdS 71d 4 o™, MS(mobile station), UT(user terminal), SS(subscriber station), F417]7]
(wireless device), PDA(personal digital assistant), 4 X(wireless modem), &t7]7](handheld
device) & W& &= EE F Jdrvt. 7IAFAD2 ¥ oz @H(12)3 sk 18" A - (fixed
station)= &3a}lH, eNB(evolved-NodeB), BTS(Base Transceiver System), HA|2~ ¥Q1E(Access Point) & TF
2 892 59 F o,

= 2+ 3GPP LTEoA] FA = el +25 yEerdt}. o] 3GPP TS 36.211 V8.4.0 (2008-09)2] 64 Zhxsh
T A, F4 Zd<A(radio frame) 10719 MBI #H A (subframe) 0.2 FFAH L, o] B2 27)9]
ZE(slot) o2 FAEY. st B Zgdo] dEF+= d Zal= A7 TTi(transmission time interva

Dol star, dE 5o she] HBuze el Aol Imsolal, shte] &3] dol= 0.5ms & < Tt

3] &3 AIZF dYo| A B4 OFDM(orthogonal frequency division multiplexing) A& XE3+st 4= 3l
t}. OFDM Al®¥ & 3GPP LTEZ} 3}&F& oAl OFDMAS Al&3t=2 3lube] Al F7H(symbol period)S ¥H3I7] ¢
gt AoR, tE AE e mE tE HASR EE F vt dE Bol, A¥HA oF AE o=
SC-FDMAZ} AH8-2 79 SC-FDMA A®olgbar & <= Qlvh. shfe] &2 7 OFDM ¥ S 23sks A& dA4e
% 7], CP(Cylcic Prefix)o] Aojoll whe} shite] &3l X3hu= OFDM A e = nbd 4= ltk. 3GPP
15 36.21100 €)1, = CPel A 1 ABZe9e 7 OFDM 4'8& E£3sha, g (extended) CPAM 1 MR

‘ Aol Babetar, FA Lol E3EE AMHIY Y]

G 6 0N ANE T 2 2adel T
A

G % AnZegel £FHE &% £ Ol WAE 5 Ak

PSS(Primary Synchronization Signal)< XW# £33 11HA £39] vlx]4} OFDMN A ™o A$HT. PSSE
OFDM A% 7] e &% 5715 €71 A8 A8, &84 A ID(identity)t A¥= o] dvk. PSC(Primary
Synchronization code)i= PSSl A}&% &= A|@2o|H | 3GPP LTE:= 3702 PSC7F 9lom, Al Ipo| whel 3719
PSC 5 3tHHE PSSE AFett. AWHA £xX3 11HA £39 =AY OFDM Al ZHztoll= 59§ PSCE A&
o}.

SSS(Secondary Synchronization Signal)S A1 SSS€F A2 SSSZ E3Fskt}, A1 SSS€F A2 SSSE= PSS7F A5
= OFDM Aol €173 OFDM AlEollA AEdr), SSSE ZH Y 5718 47] Y AFg3e}. SSSE PSS9t v &Eof
A IDE 53t AFEET. A1 SSSeF A2 SSSE M Z T2 SSC(Secondary Synchronization Code)E AR&-3h
th. A1 SSSeF A2 SSS7F Zbzt 31709 FwNkEmE xFettta @ wf, Zo] 3191 2709 SSC7F 77 Al Al
SSSeF A2 SSSell ARg-H).

PBCH(Physical Broadcast Channel)-2 WA MBx Ao FHA &x9 A 4719 OFDM A ™A AFH ).
PBCH:= r:}ulo] ] ]g—:ﬂ} E/\ 3}&1—,—" rﬂ/\z%o] }\]/\Eﬂ XJE.E_ q.etq PBCHZ %—5—]] z%.ﬂ:;]h /\]/\F:“ x%y_.g_
MIB(master information block)Z} %tc}. PDCCH(physical downlink control channel)E E3d) HETH= A|2H
A BWZ SIB(system information blocks)Z} 3Hc}.

&= 32 shte] st A Sl did AW e =(resource grid)E& WERA A k=olth. 8}Ek
d(time domain)oll A H<=o] OFDM A& F3tk. 7|4, she] &= &% 7 OFDM A
grepar, shte] AYE52 Fg GAoA 12 FitFats x3dsls AS dAAHoR 7)Eshd, ol Al
AL obdtt. A El= o] Zb @ (element)E A 82 (resource element)et 3tH, dhite] A&
e AR exg TRV, HFPA el TPTE AQRS] £ N AelA AN PP A%

x
o Z (handwidth)ol &&3H),
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3GPP LTEONA] AMgHEE stakga AojAdELS PCFICH(Physical Control Format Indicator Channel),
PDCCH(Physical Downlink Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) %] SUt}. Ax
zZ#Qle]l FHA OFDM AHelA A=+ PCFICHE AEZEJUolA AlANDEY ol A=+ OFDM AH

stk d MBI de F2E Yepdth, A8 I A Al GYoA 279 £F& XFsT. AR Z
o WA &£F9 & Ho 3 0FDM A Eo] Aol dEe] dH e AloJd Y (control region)o]
FDM A1*H 52 PDSCH(Physical Downlink Shared Channel)”7} @& & dlolg] d<o] HAr},
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£

= rr
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o] £ (F, Aojdde AVl #AI AHE U2tk PDICHE Zd ALHE AARE sty AojAR
(downlink control information, DCI)&ta 3dtt}. DCI& A& A S AR, sk a A9 I AR 9
dojo] TE IuEe uis gz dF I9 Ao #HHE 5& 7HEzlvh. PHICHE 43" A HARQ(Hybrid
Automatic Repeat Request)ol] th3F ACK(Acknowledgement)/NACK(Not-Acknowledgement) Al&& Y&t} =, o
o] Mg Ay ol el that ACK/NACK 4l& & PHICH o2 dFHc),

PDCCHE &3] AEHE AoARE 31883 Ao A B (downlink control information, DCI)&}a o}, ohS #E
2 DCI ®"lo] w& DCIE e,

M

DCI Format Description

DCI format 0 used for the scheduling of PUSCH

DCI format 1 used for the scheduling of one PDSCH codeword

used for the compact scheduling of one PDSCH codeword

DCI format 1A o
and random access procedure initiated by a PDCCH order

used for the compact scheduling of one PDSCH codeword
with precoding information

DCI format 1C | used for very compact scheduling of one PDSCH codeword
used for the compact scheduling of one PDSCH codeword

DCI format 1B

DCI format 1D .
with precoding and power offset information
used for scheduling PDSCH to UEs configured in closed-
DCI format 2
loop spatial multiplexing mode
used for scheduling PDSCH to UEs configured in open-looj
DCI format 2A . & B pen-ioop
spatial multiplexing mode
used for the transmission of TPC commands for PUCCH and
DCI format 3
PUSCH with 2-bit power adjustments
used for the transmission of TPC commands for PUCCH and
DCI format 3A

PUSCH with single bit power adjustments

DCI 9 08 A3z A9 g9 AR (E= A3 adEga 3HE 71g7)a, DCI 9 1, 1A, 1B, 1C,
= AEZ 2 $HE 7hEl7)a, DO E£9 3, 3AE U499 UE
OFE] 3 A8FY I TPC(transmit power control) W#E<S 7he]7it),

S ¥E AFHI aWE)QA DCI EW 0o E£3E = JW 2 4-E(information elements)S YERATH ZF AR
QAELS 3GPP TS 36.212 V8.4.0 (2008-09) "Technical Specification Group Radio Access Network: Evolved
Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding (Release 8)"¢] 5.3.3.14

o = = 2=~
S FxF 4 .
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X2

- Flag for formatOfformat1A differentiation — 1 bit

- Hopping flag — 1 bit

- Resource block assignment and hopping resource allocation —
[logz(N,'{; (Ngg +D/ 2)] bits
- For PUSCH hopping:

- Nur_nop bits are used to obtain the value of Apgg(i)

= (floszuv,‘% N 41/ -NUL_,,,) bits provide the resource allocation of the
first slot in the UL subframe
- For non-hopping PUSCH:

- (ﬁogz(N%(N% +l)/2)] ) bits provide the resource allocation of the first slot
in the UL subframe

- Modulation and coding scheme and redundancy version — 5 bits

- New data indicator — 1 bit

- TPC command for scheduled PUSCH - 2 bits

- Cyclic shift for DM RS - 3 bits

- UL index (2 bits, this field just applies to TDD operation)

- CQl request — 1 bit

%= 5% PDCCHO] 48 yveld sF=olth. ©A S11001A4, 714 =52 whdel Al Bujel&= DIl wha} PDCCH 9
S ZAAsIa, AofAH B CRC(Cyclic Redundancy Check)E #<1t}. CRColE= PDCCHE] ZA-FAFowner)Y £-%o
w2} 53k 21 2F(o]= RNTI(Radio Network Temporary Identifier)&tal 3tt})7} wmpxZ#Hc), EA dds ¢

3 PDCCHERH w2 w1 A8z}, oS Eo] C-RNTI(Cel I-RNTI)7} CRColl Wi 2 4= Qlvh, wi, #Hold wA
215 9% PDCCHERH o] A|A] 2=}, do|E Eo°] P-RNTI(Paging-RNTI)7} CRCell vl~7€ 4= it} 1* &l
AHRE 93k PDCCHEFA Al~¥]l AW 2]¥x} SI-RNTI(system information-RNTI)7} CRCOll w}=7= <= v}, ¢
ol Ay A ZgEo] Ao gk Sl Ay A SHE A A7) 98] RA-RNTI(random access-
RNTI) 7} CRCell ml=7 € 4= vk, thd ¥+ PDCCHOl vl == AHEAE9] oF UebdT).

=

X3

Type Identifier Description
UE-specific C-RNTI used for the UE corresponding to the C-RNTI.

P-RNTI used for paging message.

SI-RNTI used for system information (lt could be differentiated
according to the type of system information).

used for random access response (It could be

Common RA-RNTI | differentiated according to subframe or PRACH slot

index for UE PRACH transmission).

used for uplink transmit power control command (it

TPC-RNTI | could be differentiated according to the index of UE

TPC group).
C-RNTI7} AH85™ PDCCHE s@ste 54 wEe 3t AAAHRE , T2 RNTIZF AF8-%W PDCCHE AW
RE EE B340 whe] $asHs T4 Aolgng ten

A S12091 4, CRC7}F 5—7}51 DCIE AN ZHS 38t 253ty doly (coded data)E AAETF. @A S130
ol A, PDCCH ¥"o] &% CCEQ o ulE A% viA (rate mathching)S F3J3c}. ©HA| 814001]/\1, B35 38
HolE & MEste] Mz AUES A S15001 A, %iéﬂééa B2 HQ AY 240 WEd

el AnTAYUAA S POV} A S AT e o AR Sl PSS 2
Gact. o714, muE o]y ] RuUERE: PDCCH Eel nje} PICHES] Z17he] dade Awshs A

ox,
ro
3
e}
A

juted

F_(y
1
1
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el A dgs Alojd ol 7= wHol Al sldst= PDCCHF oftiol dEAol g
o, gee Byl PDCCH FH(candidate)E9] HFS RUEH3sle] =Al9
PDCCHE #i=t}. ©o]& B8 = =Y (blind decoding)olgt &th. & B0, vk Qs PDCCHOlA] #4429
C-RNTIZ tjwlx7]3te] CRC olle)7F A& A gow i zkale] DCIE zHe PDCCHE AEsHe Aol

Aol g ol Al PDCCHE A3 $13t F3He A F3H(search space)dt 30F. EUE Y& PDCCH FHE
A AA 7o) wet JojEt. ko] MBS UelA PDCCHE A HA| CCEES M= CCE J3
olgfa o uwf, AA FHe CCE e o] wel CCE JE WollA 54 Algde Algshe A she
(contiguous) CCEE9] H3jteltt. CCE At #'¥ (aggregation levele)> PDCCHE AA3}7] 98 CCE 1:}94; i
A7]1= A= CCEES +2 Aojert. CCE Ae d¥e &gk PDCCHE AFsh=v AMEE= (CEE9 <+
mgh, CCE Jek dilol] whah g F7ke] zhzh Aojerh. PDDCH $HE9 X AAFE elA vl CCE =
o #e] I 7)wiet S gkt

Lo

]I

Fl

Ad

A F7He F&(common) AA FH @k EA(E-specific) A Fto 2 7T & vt & A4 3¢
& A ] BE dde] o) BuyHPE A, @ 54 A 32 54 el ofs) RuE Yy, die
Aetazt e Al AR wel T8 A 3 S/Es O 54 A4 33E 2UEEdn. 38 24 23t
o] Alsk= CCE % E A F3bo]l Algsk= CCE et fde] o At 8 4

stakg A dolHE FAlsH7] 98, v WA PDCCH o2 ataFda Ao &F& 418}, PDCCHO Aol
g8k, w22 PDCCH 7] DCIE ¢l=t. DCI Wie] staFg =l Al &35 o]8ake] PDSCH el shaFg =L ©l
olElE FAlR. wE, YA delHE dFshy] fsl, @ wA PDCCH lgi dEEa AY g9

218}, PDCCHO] ol AFstd, v PDCCH o] DCIE ¢=th. DCI W9 &4&da Ad &9 o] &34
PUSCH o= A&k a deolgE dFert.

T 62 A A dHolEle AES ek daxzolty. @k PDCCH(601) o 2]a) A A== PUSCH(602) o=
% aF Y el A PDCCH(601)E EUEPate], FFda A4 &9
91 DCI format 0 & PDCCH(601) o2 FAldith, @re A7) Ay d g 29L& 7o R she] AN =
PUSCH(602) 7to2 A3 volHE& HAE3ht.

T 72 A dolHe 48 Yehd oA Zelt), w2 PDCCH(651) 9] 23] A A% PDSCH(652) AFo =
stk A dlolHE FAlsit. @l S A ’\ﬂﬂ__‘j_ﬂﬂ%oﬂ A1 PDCCH(651) & EUEH3le], stdda =9 &3
AHE PDCCH(651) o Falde, ke 7] shgaa A9 &9 Ausb 7kl 7l PDSCH(652) o= 319
B3 dolHE Al

T 82 WY dAAl~ BFE e sEXo|th WY AN HHLe whdo] VX 27 HES Y dE
B3 578 SAY F¢HI FARES dEdir] E AT ¢ Jrk. 9A S810414, wEe o] W
M2~ Z 5 (Random Access Preamble)E°] &3t dH AAl2 3 FolA dogdoz Meish Ay M
2 PES PRACH(physical random access channel)S 53] 7|AX=ez AE3v), 7] Ay AAx JTS 64

Aol Y AAA ZEies T 4 Jdon, Y] WY GAA Jge A AT R AAE JRo
]

AR 7)Ao] el FHE & .

WA S820001 4, 7] AE QA ZEgE gt 712572 DL-SCH(Downlink shared channel)S &3 w'd
2 W@ ANA FEE AFeir. AY dA A are] Azt 57 BAS g AL 7] AR, A
IHa FAxY 9, @ 2] . YAl C-RNTI(Cell-Radio Network Temporary
Identifier)s& 3T F vk, AT 7] FEE o] A s7]& 2437l A3 HHola, Wy o
Az ZHYPE 2APHAE 77T FAIE WY AL ZE B gk Adxto|tt. Wy AN~ §E-2 PDCCH
Aol iy A2 2]z} = RA-RNTI(Random Access—-Radio Network Temporary Identifier)ell & A]Al=c}.
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