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551379 ¥
A7E 1
AHA
AT 2
AFA|
A7 3
AHA
ATE 4
24
A7% 5
AHA
273 6
AHA]

TR

F FA41 Al 22"l A UE(user equipment)®} #HE g T 299 AE Y& Aofsts el oA,

UE 54 (UE-specific) B9 & (comon) FHEY & o= shhE t]sLdste] PDCCH(physical
downlink control channel) A+¢] 3}&% 3 Ao} AR (downlink control information, DCI)E 4A18}H,

FAE DCIE A1 738 DCI 2 A2 38 DCIL 5 Aok shvolar, A7) A1 +8 DOl @Y TPC HHS X3+
3kal, A2 738 DCI& -’FJ TPC 33% 7] A2 3 DCIol &= CRC(Cyclic Redundancy
+ RNTI(radio network temporary identifier)@ wl2=7] %
A7) AFR A AdS ] RNTIOH o3 A=, A7 A2 F38 DCIE 7] 3% A9 Yd LH s
)

A8stoll oA, A7) AekE 3 Al¥€S PUCCH(Physical Uplink Control Channel) ¥+ PUSCH(Physical Uplink
Shared Channel)$l ¥} .

A7 10

FAEA Azl PR A A H0E Aolshs £ Bl doiA
SR LR

B7) B4 4B Aelie] 44,



[0001]

[0002]

[0003]

[0004]

[0005]

S=S35l 10-1459147

k%)
ol

UE =X (UE-specific) BAas E(common) B = HAor S tlmwysle] PDCCH(physical
downlink control channel) 2] d}&k& =3 Ao} A B (downlink control information, DCI)E FAIS}aL,

218 DCI= Al 9 DCI % A2 #& DCI & Aok shfelal, 47] A1 #& DCI= @< TPC ¥ 23ts)
3, A2 #8 DCIE B9 TPC WHS Edkstar, A7) A2 +3 DCIol ##HAE CRC(Cyclic Redundancy Check)
1Ex= A7) AT Qg9 eldel] 483t RNTI(radio network temporary identifier)® wlAFE a1, A7)
AR A AGL 7] RNTIOl olsll AAHaL, 47] A2 8 DOl 47 &% g9 e =5 sasa,

=

471 AL FE CI7E FAEE A, AVl AR Ade A g E 7] 9 TRC BHEe VxE

i

271 A2 78 DCI7F FAEE S, 47 4R Al AF e, A7) 55 0 ¥Y F AT ew
FE 2l e R i MEEE TPC WEs 728 2dses AAHE Aot

A3 11

A108ke] QojA, A7) ek 3 Ad-2 PUCCH(Physical Uplink Control Channel) ®+= PUSCH(Physical Uplink
Shared Channel)¢l =41 #x],

g Al A
Wiy o] YA E9

Boage 2 Eao] #dk Aoz mr)t AAsAE FAEA Al segE g Ao AY Aoz HAE o)
9] Aol WS AFats el Be Aot}
Hl 4 7] &

WCDMA(Wideband Code Division Multiple Access) 4 #H& 7|&& 7|9te= st 3GPP(3rd Generation
Partnership Project) ©]&&4l A|=82 d AAONA FHASHA A7/H= L k. WCDMAS] A WA st dA=
Aeld 4= 9dE= HSDPA(High Speed Downlink Packet Access)S F7]Z <l (mid-term) W]gjollA] =& HAAHS 7}
A 4 HE 7leS 36PPll AlTeth. 2oy AFEAES} AFFAEe] 85 AME R g7t A|EH o R FUbskL
7l ko] Al P glormw Fo AAAE 7EH7] YA = 3GPPelA ] M EE 7]

TSR A=A T A= GEzke] dloly dEE A= AE Azl thd dF 9] (transmit power)
S Aol Aot g, AFEA Aol oM, AF dA9rF U st T|A o] 9o dF AEE Al
g4l b)) wiEelt. vidlE A skefrh vR e ] A Ase v JdEe dS s dew
e 4 dal we) wiEeE xS S

dmrxlog X =y gk 7ol AS wY=S Aojsly] Ys TPC(transmit power control) ™ (command)o] A}
|8, 7] WCDMA Al=®lol = Ak a9l stk a 250 dis) TPC W&ol AFE®tl. DPCCH(dedicated
uplink physical channel) &F&FHI Ade] Wik TPC WS U=2= AF&H3 Adolar, DPCH(dedicated
physical channel)< &g Ado] digt TPC BHES U=+ st Adoelvt. DPCH T3+ 3GPP TS
25.211 V7.0.0 (2006-03) "Technical Specification Group Radio Access Network; Physical channels and
mapping of transport channels onto physical channels (FDD) (Release 7)"¢] 5.3.24& #xst 4 <t
DPCCHS} DPCH= R5F 54 w2} 7| x| =7helgt ARg-5= 8 Aot

Al EF3H7F 3520 E-UTRAN(Evolved-UMTS Terrestrial Radio Access Network) A]2=®l2 OFDMA(orthogonal
frequency division multiplexing)Z 7]Wro & 3tt}. E-UTRAN AlABlolM Alg¥E 833 Egfde Ao
AHBE Y2+ PDCCH(physical downlink control channel)®} A}8x} Ezf=S $3F PDSCH(physical downlink
shared channel)e] Sith. WCDMA Al=®iah @] Z2jAlol A€ == PDCCH shvHEe]w, PDCCHE= 574 2 9%
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

7Aool oAl TPC WHE HuU7] fsiAe 7IAwo] didol A &g a AdEY FE D/EE A¥Ha
AQed AR deE w, AV R ¥4 TPC ABE PDCCH Aoz Afshd g, add), stdda 2
g Are Ao R B dolgrt J& W AEHE Aola, 4FPa AT Hue ddo] 7|A
o A RS 24 Fo AFHE Aolth. wek, dolH e F4 e £AE PR e ofolE A
o] gl stEgEa AdEE R B AEgEI AdEG AR o= AE HAEHA @ol, AHH o= TPC
HWH s AEFA EI3h, L3, VolP(Voice over Internet Protocol) AJR]Z=e} o] J&H2 AAEH
(persistent scheduling)& &3al HE] XA FHARATE o] &35t HolHE F4 e FA8te ddx 29

<]
dd Juok deglons TPC ¥ES FAI8HA & 5 .

Wof 9] Ao S §1al welA shube] PDCCH Ao TPC W muivhd AuxZ 2 PDCCHE] A7) R A6
=7)ol kst wjiolct,

ata o] wiEE] ARE Fol7] 913 T&

e el Bash,

g J§

ool o ofgjo] wE FEMEA AlA"o) 4 TPC(transmit power control) BW#® A% WEL 349 TPC 1
HES X8k FgH A Aol FEE FASE 9A H Y] A Aol ARE FFHEA ARG R
Assls dAS E3sty, A7) - Aol FE e CRC(Cyclic Redundancy Check)ell:= TPC 21 =}7} wp2A7]
R=

2w o] 2 el e FAZA A=RdA A 39 Aol W 4o TPC WHES X Fshe oFEH
A Aol ARE FFA Ao FoR FAlsty, V] stFE A Aol FEe (RCAl= TPC 21EA7E mf2~7)
He @A 2 A7 559 TPC BHE F Aok st TPC WHS o83t AFHA Ao dAF A9E =

2 AAAdeR FA% TPC BHE ol gl 4FPA Ao AF AT 2AFORA B wut
g )

=
T 18 B4 BA A2ES bl BEEZLolt), o]E E-UMTS(Evolved- Universal Mobile Telecommunications
System)®] W FxY 4 9t}l. E-UMTS A]2Ele LTE(Long Term Evolution) A]|2®lolg}ar & % gty FA4
B A2 24, 97 dolH F3 22 e B4 AMul=E AFsty] & g e xEr.

= Fx3bH | E-UTRAN(Evolved-UMTS Terrestrial Radio Access Network)& Alo] W (control plane)d} A}
42 FH (user plane)S A F3H= 7]A=1(20; Base Station, BS)S ¥ &3tc).

T2 (10; User Equipment, UE)& ZAEAY o]FAHS 712 4 o, MS(Mobile station), UT(User
Terminal), SS(Subscriber Station), FA17]7](Wireless Device) % tf2 &ol2 Ed 4 Jul. 7|A5(20)
autg oz o (10)3 TASE 1Y A H(fixed station)S L3, eNB(evolved-NodeB), BTS(Base
Transceiver System), A2~ ¥EQIE(Access Point) & TS &0z B2 £ 9t} sk}l 7[A=(20)+= 3
L ol4e] Aol EAE 4 vk, Z|AF(20) rellE AR EY £ Aol EYY S-S g AEH o]~}



[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

AbEE 5 it olstellA sFFE A(downlink)E 71A T (20) A BH(10) 2] FAES uishy, JEgEa
(uplink)= TE(10)oA 71X (20) .2 2] F41& ofn|git),

71X = (20) 2 X2 Q0|25 Bl M2 JdA4=E 4 o). 71X =(20)2 S1 AEH]~E Sl EPC(Evolved
Packet Core), BT} AA8}A1= MME(Mobility Management Entity)/S-GW(Serving Gateway, 30)¢} dAd=t}. S1
olE|H o] == 7]A 5 (20) 3} MME/SAE Alo]E)0](30) o] tb4—ti-t}<4= #Al(many-to-many-relation)E& A3k
=

= 2= E-UIRAN®} EPC 7+9] 7]% E&(functional split)S YEld EFLoltt. HIFZ vlas= 2N I8 F
A t g

AlZ(radio protocol layer)= WERNIL, 3 was Aol HwHe 7|54 JlA|(functional entity)S YEFITEH,
= 28 x4, 7A=ZS Sy e )5S . (1) FA Hlo]zg] Aoj(Radio Bearer Control), F41

32 Ao} (Radio Admission Control), 912 o]5A Al°](Connection Mobility Control), ©&=zol &% =9
st (dynamic resource allocation)9 72 F4 A4 e (Radio Resource Management; RRM) 715, (2)
IP(Internet Protocol) 3 & 2 A8} dlojg] ~E" ] 3= (encryption), (3) S-GW2<] A}-8x HA d
°oJH ¢ 29" (routing), (4) #Ho]d(paging) #AA ] ~AEH L HE, (5) HEEINA~E(broadcast) FH
of 2AE" H AF, (6) olsdH 2A=EHE AT S4H 54 R HA.

A&

JIN

MEE 953 #Z& 7]%5S 433, (1) NAS(Non-Access Stratum) A|29®, (2) NAS A|l2g€=® HlE
(security), (3) o}o]E R= UE =24l (Idle mode UE Reachability), (4) E&F 99 Z2E I (Tracking
Area list management), (5) 2" (Roaming), (6) ¢1=(Authentication).

-G o3 22 71ss g3, (1) o
interception). P-GW(PDN-Gateway)+= U3 #
(allocation), (2) % ZEH.

4 YAH(mobiltiy anchoring), (2) THZA 7 (lawful
& J)5E 483}, (1) v IP(internet protocol) &

E 38 g 942 Yl EZxoltl. wd(50)S ZE A XA (processor, 51), "X & (memory, 52), RFY-(RF

unit, 53), y2=Zd ol (display unit, 54), AF&A} SlE{H o]~ (user interface unit, 55)= X3g3it;. =X
ZAAGDE A JEHolx T2EFY AFEC] FaHY, Aol FHHY AFEA HHES AT, 4 AFTE
9] 752 Z2AANGHE B3 FdE 7 Jdu. WEYG2)E Z2AAGHY ddH], 4 FE Al2=E, 9

870l kARl Bds ATt faEdoli(54)E ©Ee o8 HRE v=EdolstH, LD(Liquid
Crystal Display), OLED(Organic Light Emitting Diodes) % ZF 2 E%X LAE AT 5 Y. AEA AH
o]2=H-(55)F ZlHEv HA 239 F 2 4 /\}élz} 18 #fo]~9] x3Fo = o]Fold & qdr}. RFFH(53)&
EZZAM AAdE o], F4 A& (radio signal)S 41 /e 4130}

gy Y ET Atole] A ¢lE#Ho]|A EREF(radio interface protocol)?] Al
dd e 2|7 AFS5 A4 (Open System Interconnection; 0SI) Rdle] 3}

ﬂ& 14

> ]

%_
o 37H 741%% H}‘%}QE L1

(A1 AZ), L2(A2 AZF), L3(A3 AZ)E T2 5 Art. o] FodA] Al AFd &3t AT =8 A
Y(physical channel)S ©]&3% B <% AH]2(information transfer service) & A&, A3 AS ¢
Ak A AY Aol (radio resource control; ©]3F RRCE 3H) AlZEe d@y YEYA 7k T4 YL A

]
ojst= J&e T, o5 #l8] RRC AT @I UEH A Ibol] RRC #IAAE A= ulghghet,

= 4= AFgAF HW(user plane)oll ek A T2 ®S FZ(radio protocol architecture)E YEl EZEo]
t}. = 55 Aol HW(control plane)d W3+ FA ZTREF T2Z Ued EZxo|td, ol Wil E-UTRAN

19] 74 QI Hol~ ZREZY] 25 vEhdn. dHeolH HHS AR dHolH AES A% ZREFS 29
(protocol stack)e]al, Ao} HHAL AoJAE HFS 93 TREF A8 o|r},

= 4 2 52 Az, Al A=< E8AS(PHY(physical) layer)e ¢4 (physical channel)& ©]&3}o]
A9 ATAl AR A% AMu]X=(information transfer service)E #|&stth. EASTS A A+ wAHS
Alo] (Medium Access Control; MAC) A% 3= A% (transport channel)S E3&] AZAH S low, o A
g Z8l NAC AT EEAS Atele dHlelElr}t olF ety i MR gE AT Alel, & F4 53
M F] EYAT Aol EEAES F3 dlolE7t o] E gttt

e

>

A2 AZF2] MAC AlFS =2 Ad(logical channel)s &3 FAAIT Fd= Ao (Radio Link Control; RLC)
Azl ] AH| =5 AlFdtt. A2 AT RICAITS 4184 e dlolH e dE& A|dgrt. RLC AlSele dlo]
Bl AEuyd wEl TR =(Transparent Mode, TM), W&l X =(Unacknowledged Mode, UM) ¥ 3ZQIRZ=
(Acknowledged Mode, AM)2] Al 7}A9] T2 R=rl EA180. AM RLCE 83 diole dAE Mn|AE Aldsha,
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[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

RLC PDU(Protocol Data Unit)e] A% oAl AAES x| Q3H).

A2 A= PDCP(Packet Data Convergence Protocol) A& IP 3|F &y Alo]Z2E ZFE &y 4=

(header compression) 7|%< F3)3tt},

A3 AFe] FAxAA o] (Radio Resource Control; ©]&} RRC) AlE& #Alo] Hwolqut g}, RRC AL F
1 Wlo]2](Radio Bearer; RB)E<] A (configuration), #’d7d(re-configuration) E A|(release)9} T
of =gAg, AFAE L SYALEY Aojs HIITh. RB= I E-UIRAN 7He] dlojy He-& s A2
Aol ol&] AwsHeE MuAE on|dttl, wke] RRC2F WE Y RRC Aleololl RRC ¢ (RRC Connection)©] U
S 4%, @92 RRC 92 EZ=(RRC Connected Mode)oll UAl =ar, 8= K3t 49 RRC o}o]E HIZ=(RRC
Idle Mode)ell SIAl ®v}.

RRC AT 9ol X 3k= NAS(Non-Access Stratum) Al A3 (Session Management)} o]l&A ¥

Ay e)

(Mobility Management) &2 7]s< 33},

L 62 ¥ A =EAEd A NG WEE vEdn. & 72 AR A wEAEd AgEa A
FAG7re] WHS yepilh, o] 58 3GPP TS 36.300 V8.3.0 (2007-12) Technical Specification Group Radio
Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial
Radio Access Network (E-UIRAN); Overall description; Stage 2 (Release 8)¢] 6.1.38 & #xs 4 9.

= 6 2 75 Fxshd, steyAolA PCCH(Paging Control Channel)i= PCH(Paging Channel)ell w3 ar,
BCCH(Broadcast Control Channel)-> BCH(Broadcast Channel) = DL-SCH(Downlink Shared Channel)ell wi=3%
t}. CCCH(Common Control Channel), DCCH(Dedicated Control Channel), DTCH(Dedicated Traffic Channel),
MCCH(Multicast Control Channel) % MICH(Multicast Traffic Channel): DL-SCHel w=i=g#t}. MCCH} MICH=
MCH(Multicast Channel)oll= wi=g®lc}. ks Aol CCCH, DCCH ¥ DTCH= UL-SCH(uplink shared channel)e®ll

7 = AE B2 o Fel ARVE ASE =kl wet Aodn. =gl fEe Aol B Ad 2%

Aoz dS AojsdH Fro HFol] AMEHETE. BCCHE A& Alo] ARE BHREINAEE7] 93 st a A
do|th. PCCHe #H o] Xqie ﬂ st st A Ad=, UEYAZF dEY fAE BE o AFSSth. CCCHE
g YESA ke Aol JuE dFshs AdE, o] WESAs RRC 4ol fle w ARS-3TR. MCCH=
MBMS(multimedia broadcast multicast service) AAAHRE L= W A8 Fdlok(point-to-
multipoint) 3F&FHFA Ado]H, MBMSE G4t dEEA AFEE Y. DCCHE @2y WES ALY d8 Ao
ARE dEste ddid @i A dolw, RRC A4E& zte dide 93 /‘F‘l%ﬁ}.

EgF A AREAE W A H ] HEo] AREETh. DICHE AMEAF AR AFS A% A Adelm, 43

(

Ul
EL_ hud
FPA Bl ARG NICHE= B dolHe dds AR Adn st Adelm, MBISE

AFAHEL T4 Aol =E Fa HolE7t o|EA ofH SA4o=w AFHETlel wep FRET. BCHe A A

FYoA REEMNAEXHT uHE v A" HE ELWES 7P DL-SCHE HARQChybrid automatic repeat

request)®] X, WX, I 9 HAEI 9 ®sle] o3 w3 ¥ AL A, BHEEAEES] TMeA, HE

el 7hsA, A /dg A (semi-static) A @R A, o 9ke] Heks $1% DRX(discontinuous
b

reception) A9 2 MBMS A% xQdow EAFHTE. PCHE @y 3¢ AokS 93 DRX XY, A dddoeo] v=&
EAAER EARED. MCHE A A0 o] BE=~E 2 MBSEN(MBMS Single Frequency Network) A|¢1o.=

il
rlo
—
U)
[P}
Te
(@}
jm s}
=
=
o
=
o,
o
=
o
o
o
D
wm
wm
o
=
o
=
=
D
Z
e

o, UL-SCHE A5 99 2 Wz 2 298
o = AF

A
4 92 439 A9, MR A9 2 4 % wgH Y a9e) A9

gl d kel §iEs ek

= 8 %2 95 HxsH, e IoA BCHE PBCH(physical broadcast channel)ol] W3% 3, MCHE=
PMCH(physical multicast channel)el| ®is8% 31, PCH®} DL-SCH+= PDSCH(physical downlink shared channel)ol
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[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

SS50ol 10-1459147

wlsd . PBCHE BCH A% &5& JE31, PMCHE MCHE Y231, PDSCHE DL-SCHeF PCHE yEu). AFdk A9
4] UL-SCH+= PUSCH(physical uplink shared channel)o] W3 31, RACHE= PRACH(physical random access
channel)ol] W ¥}, PRACHE= 9y A~ ZEPES YEC),

EAFZAA AAgEE 22 E AojAfldEoe]l k. PDCCH(physical downlink control channel)E Toll A
PCHo} DL-SCHS] #hd &wd @ DL_SCHeF #&® HARQ A x| ois] defEch. PDCCHE oAl J3Ha A%
29 AFS dHFE AT ~AEFY IAEE UE 4 Yt} PCFICH(physical control format indicator
channel )= w@olZl PDCCHE®] AME®E OFDMN AHel 5 dgFa, w Arzgdeicy dE5HT)
PHICH(physical Hybrid ARQ Indicator Channel) &I HAEe] SHO=E HARQ ACK/NAK A& & et
PUCCH(Physical uplink control channel)-2 &}k %‘EI'. A4 tigk HARQ ACK/NAK, =AE™ 23 2L QIe &
BEE A Aol ARE ET.

w2 woglel P2 tehdo,

5 108 #Hx3d, T4 Zd(radio frame)S 10719 A B Z# A (subframe) &2 FAE 1, 3} A B ZF <
o = :rLHQE} shue] B ZyQle] Ay = d A= AlZFS TTI(transmission time
shube] MHEzE el ol Imsolt, 3] £32<] 4ol 0.5ms € 5 AUrt.

MBIz Qo] ¢ Ee ABZe Y

K
5
o

5
@
=
<
i
>
T o
ol
ok
=
o o
il
iy

5

S} 5]

=

rr

0
& 112 shube] sk A S5l tid A 2e=(resource grid)E WERH oA ot}

= 118 ZAxstd, 38 &3 A7 99 (time domain)olA #4229 OFDM(orthogonal frequency division

multiplexing) AHS X3l of7|A], e stk a &3S 7 OFDM AHS X33, o] ALEFS

TG GG A 12 FRtESIE X318t AS dAIFoR 7|Estt, o] AgEE AL oyt

A9 2El= Aol ZF a2 (element)E AU A(resource element)ﬂ‘r s, e AYEFLS 12X7 AY8 s
a &

Fol TPHE AAR=) = N2 Aold 4AHE FFY2 A% NI F(bandwidt

H
=
fr
>
[
&
hv2)
©
1o
-
N
it
i)
o
=
o

T 128 #HAxsE, A8 Ty e 2719 A& Al (consecutive) SES EFFT, AH T e WA &F
o] ord Hul 3 OFDM A™Eo] PDCCHF &= E Alold D (control region)o]i, =] OFDM AEE<S PDSCH
7} o] Frof

3k

S E = AREAF d9o] Hrh. PCFICHE AlE=Z# dulelA PDCCHE gﬁﬂ@%ﬂtOWMﬁ

PDCCH:= DL-SCH % PCHS} #ddd A 39, A e w3t JEE e, 559 PDICH7E Aol Qg & ol A
ALd 4 ow, oEe B0 PDOCHE EYEEett. PDCCHE 3ty e 2% A%54<0 CCE(control
channel elements)® F & (aggregation) Aoz AEFTE (CCEx B49 AY 84 IE(resource element
group)oll tl-&-Eth. CCE9] 7ol wta} PDCCHY] 2 ¥ 745$F PDCCHO] HIES7} AA H ).

PDCCHE 53] dAsHe AAAHRE kA AoJdH (downlink control information, DCI)E}aL 3tt}. DCIE
Aeeg w= dEg g AASY AR wE g g 39 AoE 9 TPC(transmit power control) W&

gtth. DCI EW o2 UL-SCH(uplink shared channel) @wel A& 918 29 0, SIMO(single input
multiple output) &2 9%k DL-SCH &de A4S $3 ¥9 1, SIM0 52 $3 DL-SCH &9 Ihdtsh
(compact) %S 93k 9 1A, MIMO(multiple input multiple output) 52FS 93 DL-SCH €99 A4S ¢
3 ¥m o Aeke g AQdS 93 TPC HHe AES 93t 9 3 2 3A7F 9r).

0

= o
01-)

g w700l el EREE Ang e,

Format Information
Format O UL-SCH assignment
TPC command for PUSCH
Format 1 DL-SCH assignment
TPC command for PUCCH

_8_



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

S==35 10-1459147

Format 1A |DL-SCH assignment
TPC command for PUCCH
Format 2 DL-SCH assginment
TPC command for PUCCH
Format 3 TPC commands for UE 1, UE 2, ..., UEN
Format 3A TPC commands for UE 1, UE 2, ...., UE 2N
ET 0~2% shbe] WEE 9% AojARE AP Al dig TPC HES gt 29 3 B 3AE 55
TSl dijgk TPC MR ES et ¥9 3 Y AL sk wde] Falsks EWl 0~29F g R dis
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