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7l &k
[1] B g 2 o] 554l &g Aot
v 73 7] &
2] UMTS(Universal Mobile Telecommunications System)2] &/<1 3GPP(3rd

Generation Partnership Project) LTE(long term evolution):= 3GPP & €] ©] Z(release)
8= A7) ¥ a1 91t} 3GPP LTE: 3}&F % =19l 4| OFDMA (orthogonal frequency
division multiple access)E AF-8-35}aL, A& = o 4| SC-FDMA(Single
Carrier-frequency division multiple access)E AF-8 3t} Z o 47] 2] St U & 2
MIMO(multiple input multiple output) & -8k}, & ol = 3GPP LTEY] %13}
3GPP LTE-A(LTE-Advanced)®l] o 3} 3=2] 7} % &} S|t}

[3] 3GPP TS 36.211 V10.4.0 (2011-12) "Evolved Universal Terrestrial Radio Access
(E-UTRA); Physical Channels and Modulation (Release 10)"l] 7] A] ¥ v}¢} go],
LTEOA & Ad-& 53k = A 'd <] PDSCH(Physical Downlink Shared
Channel)¢} PDCCH(Physical Downlink Control Channel), /&% = A € Q1
PUSCH(Physical Uplink Shared Channel)¢} PUCCH(Physical Uplink Control
Channe) = Y= <+

[4] SHH | F Lol = /\}3"1’}«] % ZF-8-(human mteractlon) o), = Ao Y]
o] X7 = A 9 A 7k doju= 541, < MTC(Machine Type
Communication)ol] T+ &1 -7} @ul3] =] a1 glth A7) MTCE ¢17ko] AL-&3)=
weko] obl 717 A7k )& A BA U] E9) S o] Gtol B A S
A A=1].

[5] A7I MTCO 542 AdbAQl dhdta tp2 ' MTC 541l & 234
8] 2= A o] A (human to human) $-210l & 4 8H A d]| =9} th-& 4= At
MTC &4l A A 9] o] HESL A F4l A 8] 22(Mobile Network Communication
Service) ¢} ] L&}, A 72 tFE v}l Al L8] 2 (market scenario), B 0] E] F-AI,

A& 88 e, A A A 05 vl B o MTC 71 7] &, B AH] 2 °3°d EL
MTC 7]7] @ & E I (traffic) 522 S =E 4 )

[6] J%wAncﬂ1°iSEugeHﬂﬁbﬂaﬂﬂﬂiﬂ&
ght}. o] & o] Azt drbE vk ] 9 g §7EA] Wb o 2 A MTC 7 7]ﬂ E
/d%s & LTELTE-A°N A &9-8h= AR ¥ 5 v S A2
SH7EA] o Al A& Wt o 2= LTE/LTE-AS 918 A vb4 Q1 vhidk Bt} %] 15k
WG E-E =ol= Aol A+ A

(7] 1, o)) o] Ul FE Foli= A, LTE/LTE-A° & &541 9]
dA=hsb=] g 4= S
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HA HE s

A=k 45 @A str] fste], 2 Al = MTC(Machine Type
Communication) 217164 4241 Wb 8- A F ST}, AF7] S2Al WP O 4] B S g o) 9]
3 W\ A L 5 H A OFDM(Orthogonal Frequency Division Multiplexing) A -
ol A=, Al 2=dl g F o HA S Fall Ao A& FA8hs G ok A7
MBI ) Al WA AERH, G Al g ol vl FAaE
o & Zo vt d ol B A2 & FA A A= ©A S 9 7 vk o 7] A
F71 Aol Ade] 7] B Z < e

219] A A A B7EA A% 82 2 el
A7) A WA ABRE] 7] A28 ] o] ul ) F A e E ol A dlo] el
AL R 5 o)
2§7] Ao} Ado] 7] MEZe Q)] Al WA AR AL S,
47 HAEL H 2714 @31 7] A 2E G E A E B 4] A A
HE7HA 37 Ao ARE 02 4 Uk
247 Ao] A o] A ez OFDM Aol Aol thet 4 RE 54154
G Ao, 37 A4 BA £ 5 ok
47 Ao] AL 5 BAGN A=, 7] A HA R T A OFDM A 3 )4
A7) N2 B QA S g stel, i NEE BEF 5 o,
A7) A A A EIE] 7] A 28 ) e F A T Ao A
HlolE] AYg FAshE Aol 7] HaE e Eug agstel, Fx
NEE AT Aok

CSI(Channel State Information) X.325 9] &l olE] A o] F2l¥ =

7]
P9 E o] s|e] F7h v v am ekl L
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98 % 9
7 A e ) 27k Tl e AR A s RA S U EEe 4
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PN .
47 Z7 e 47 dlolel Aol $4H = g Fo R E A4
EAWE o Auo] A B FEHW T A% AT Atk
47 G0 e g7 HolEl Aol £ I 3 by Fe e

YEl &= 24 7152 F ] & (subband)®ll ™ 3+ CQI(Channel Quality Indicator)&
AATOE A s wAR T T 5 U

A gk 548 dAdsty] Hste], B Al A4 = MTC(Machine Type
communication) 7] 7| & A| &gt} 7] MTC 7] 7= &= A 19} ALY
EFARLE Ao)ste], B Z 9ol & HA Z 5 H A OFDM(Orthogonal
Frequency Division Multiplexing) 41 & ol A=, Al 2~ 8l tf & 22 A A & Z3
Aol A& sy, 7] ABuze ol Al A AERE = 7] Al 2=H
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o Zof| H] 3l Sy G Z AR HolE A E& AR A=
A5 23 7 ATt o714 A7) Ao A do] 7] Bz ¢l Al H A
A ETA A& 2] = 790l =, 7] Alo] = 7] Al WA A e A7)
Al 28 T o Fof] v]3)] FHAE o) o3 el A ol A S Falet s Y]
STATE Ao 5 ok
@ el &7

= gAML A Aol e, gt Tl 7ol A ol B A Al fr
S s A

5 1& FA F4 Al 2"l

%= 2% 3GPP LTE®| 4] FDDol| w2 54 3 g ¢ (radio frame)2] 7

w}
L ERA T

%= 3> 3GPP LTE®| 4] TDD?l| u}-& &}ak =1

% 4% 3GPP LTEON A dhte] J&Fs = =
18] = (resource grid)E YEF & A| o]t}

L= etgdasezgde] -2E v

% 62 EPDCCHE ZH= A BE2ZE e o 4

5= 7-% 3GPP LTE A &3 d = B¢ 9 o] 25 vebdltt

582w vk uf A~ o) wkE b 4] Al 2~ E 9] H] 5l of o] T

59w Wk JA Al 2wl A Ak HEE 3t A S S oAl S

5 10 7| A 5 0] shke] QEH Y X EE AFE-Sh= 4 -9, CRS7FRBO Y-8 ¥ +=
sfE el A o & eI

%= 11a<> MTC(Machine Type communication) §-212] & o & Y el

L% 11b& MTC 7171 & A& A A ) A gA49] o Ao]th

L 125 B AL 9 A AAlol ue} HolE] A E o] o Fo] HAE dE
ERA T

5132 E Aol A Aol ubet47) <ty X EE F3] A%F = CRSE
LER o A Lol T,

% 142 PDSCHE| % S-(bundle)?] T3} ¢ X & LFEF of| A S o] T},

% 152 o ¢ (Subband) CQICl that 4 o] =3 %= A B X g 52| A=
veR T

% 16 F-t 9 (Subband) CQI Z 4 o] 3 == o 9 ] o| Al 5 v}

2178 B Al e A7 R E = FAEA A AES UE B & o)t
U o] AAE S FH

o] 5}l A = 3GPP(3rd Generation Partnership Project) 3GPP LTE(long term
evolution) B=3= 3GPP LTE-A(LTE-Advanced)Z 7] ¥Fo g B ulhgo] 4.8 ¥ =
A& 7= gt} o) o Aol Exatar, & g theket 4 B4 Al = E el
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5

o)t A ALGH = Bl 9l 71X &, AukA 0. FA17]7] sk B4 ehi= g H
A] A (fixed station)= &3, eNodeB(evolved-NodeB), eNB(evolved-NodeB),
BTS(Base Transceiver System), 2§ 4| 2~ 3 91 E (Access Point) & & 8o 2 2

e
A

2ejal O] 3}, AF-8-% &= 89121 UE(User Equipment)i=, 314 ¥ A o] 54 &

7HA 5= 9lom, 7] 7](Device), 4171 71(Wireless Device), & (Terminal),
MS(moblle station), UT(user terminal), SS(subscriber station), MT(mobile terminal)
s O']i B T )\)\

_‘E & FA4 EA /\]/\Eﬂolc}

T 1S FAzsle] oF 4 Q)= e} o], A Bl Al AEL Ho] % )9
7] A =5 (base station: BS)(20)-S £ H3kt}. 2k 7] A =1(20)2 54 3F A 2] 4
god(dutd o g A dl o] g} a1 3H)(20a, 20b, 20c)°ll T8l 541 A 8] A& A3t}
AL A the] o A(ME ko dhHo R Yol S 9Tt

UES 5734 o2 s}l Alof| &35F=t], UE©| &%t Al-& A1 Al(serving
celyol &} gt} A r) Aol tf3l] &2 AU 2E Al geh= 714 5-& AW
7] A S (serving BS)©l 2} 3}, FA B4 Al 282 Al 2] A 2 Hl(cellular
system)©] L&, A 1] Ao 917 8} thE Alo] FAgot AH Ao 917 sl=
t}& A8 217 4l(neighbor cell)o] 2} &t} 217 Alof] ths] B4 AH| A5
Agsh= 71 A 52 13 714 = (neighbor BS)©| 2} g}, A Al 2 Q17 Ao
UES 7| o2 Atz o= AAF}

o] &l A, Btk e 1= 7] A 51(20)9l A UE(10) 2 2] B4 o],
AFE H= UE(10)oN A 71 A 5 (20) 2.2 9] BA1-8 oJu] gt} 518k ol A
A7) = 71 A F20)Y] R o)a1, 5241 7] = UE(10)2] dE-2 4 9t}
e Aol A F41715 UE(10)9] d3tito]at, #2171+ 714152009 47
T A

g, T4 B4 Al 2~ 8L MIMO(multiple-input multiple-output) A] 2~ &1,
MISO(multiple-input single-output) A| 2= &, SISO(single-input single-output) A] 2= &l
2 SIMO(single-input multiple-output) A| 2~ &l 5= o] == 3}1} & 4= T} MIMO

Al 2~ E1E T4 o] A 4 QFE| U (transmit antenna) 2} T 2] 9221 QFH| L (receive
antenna) & A8 3t MISO A| 2=/l 1= 2] <& QEE|ube} ahte] <=4l
QHEILFE AF8 3L SISO Al 2918 shbe] A4 ohelihsh shibe] 2241 e LbE
AFEFHCE SIMO A 2= 812 Bhke] A% She|Lbs} bl 241 oheuS
ARE-ETy ol s, A% SPELRE Shbel A8 Ei AEYS A% e 1
AL 2o A i g A obg U E o u]har, 22Al obg Ui Bl AlE
i EYE SIS S €90 i 24 S ol
21 Al 2= 'l-& = Al FDD(frequency division duplex) 2] 2} TDD(time
d1v1s10n duplex) FA 02 v 5= dv) FDD W2l ol o) shH ek = A5
Y2 Ado] A ThE o5 o9 A5 o] o] 2tk TDD WA
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3= TDD A 2= 9ol A, Y 2 A%t 339 A5 AR 02

EE LR =

[52] 13} ol A<=, LTE A 2=l el] thall A Boh Al ehA] ol R 7= fﬂﬁ‘r

[53] %= 2% 3GPP LTE®l 4| FDD®l| t}& 4 32 | 9)(radio frame) 2]
hebuict

[54] T 20 A E FA XS 3GPP TS 36.211 V10.4.0 (2011-12) "Evolved
Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation
(Release 10)"9] 54-& 23 4= .

[55] T 28 Fxehd, £ 2L 107] 9 A 23 9 (subframe)S 3F 85} aL,
shtol A BTy Q) 27] 9] £X(slotyS EFHETE T4l el o] £33 07
197hA] &5 HE 7 AT shvbe] B Z e qle] HE5 = b A= AlkE
%A X7 F(Transmission Time interval: TTD)E} S0} TTI= d] o] 8 A& 9+
27E9 el & 5 Ak ol & 50, shbe] A el el Aol 10mse] L,
Stube] A Bz Qle] dol= Imso] AL, 3hte] &35 9] dol+= 0.5ms & 7 At

[56] T e 2= Aol Bk, FA el £ = A E T2
R An o) £HR S5l 5 58 Al 444 £
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[57] & sl &2 220 OFDM A E-& %33t 5= 9l th. ahito] &3
7)ol OFDM 4 &0 #3935 =A== 87 X (cyclic preflx: CP)y°l| ufe} %E}Z;_l
‘F )\Aq

[58] % 38 3GPP LTEC| A TDDO| W& &} 8Fed 3 A4 gl o x5 vehdc)

[59] 0] 3= 3GPP TS 36.211 V10.4.0 (2011-12) "Evolved Universal Terrestrial Radio
Access (E-UTRA); Physical Channels and Modulation (Release 10)" 2] 44 & #2=3t
= %2, TDD(Time Division Duplex)ZE ] g %l o] t}.

[60] 2 3 7 9 (radio frame)<> 0~92] 1B 27F AR 10712 A Bz &

Eghsir), shbe] A B3 | Q) (subframe)- 27 2] A44 Q1 &£F£8 g3
d & 5o shute] Bz gle] doli= Imse]aL, shte] £522] A ol=0.5ms &
% 9lek,

[61] Shute] S35 AIZE G Aol A a9 OFDM(Olthogonal frequency division
multiplexing) A& ¥ & P% = 21T+ OFDM 4] & 3GPP LTE7}

3}k =1 (downlink, DL)°ll 4] OFDMA(orthogonal frequency division multiple
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[62]

[63]

[64]

[65]

[66]

[67]

7

access)E AFESIE R, Al ZF o F ol A shte] A +-TH(symbol period)&
Fal2] A% Aol B, OF A Aol B Ao AR FE AL

A
oYt} o & £9, OFDM 4 - SC-FDMA(single carrier-frequency division
multiple access) A1, AN i S olE WA o7 B 5= 9]

Olv

shte] £%-& 70FDM A& X351 A1 S oA o= 7138}4 CP2
Aolof| upe} shi}e] &3l E£3HE = OFDM A o] == vl &=
A 7(normal) CPll A 1 &5 7 OFDM A1 ¥ & ¥ 85}a1, %‘r%}(extended) CPoll A
1 £%<& 6 OFDM A& 2 gkstr),

}°J~g%(resource block: RB)—O— A S A2, e SReA e

Rl B= e ) = SRS , el &30 AlgE g <ol A 770 2] OFDM
W& E3tatar, 2k ‘ﬂ%fi T GGl 12709 FukE oS 3o,
s}l 2 E5-2 71271 9] A1 2 A (resource element: RE)E 313 4= 91t}

el 2 #1 3 Qe 2 #62 Zh= B |2 238 BT qlo|e}al 3,
DwPTS(Downlink Pilot Time Slot), GP(Guard Period) 2 UpPTS(Uplink Pilot Time
Slot) & FE3Felt} DWPTS= UEC A 9] 7] A 84 %73} = g 34 o
AHEE T UpPTS= 71 Aol A4 o] A 34 3 UES] 43 A 5715 ‘%v*—%
tl] A& GP2 3 o) shaFE A Alole st A Als e tEA R

Ao = el akd Aol AV]= A& A7 e] 918 - 3ko| v

TDDel A = 32 741 3 ¢ < ol DL(downlink) A] H.3Z & <] 2} UL(Uplink)
AB g ol FEs) 312 741 Z 7Y 2] A A (configuration)2] A o &

b,

> —{E
m[o OW V*

mmsﬂkﬁ
%NHD

1
[Table 1]
UL-DL |29]%] ¥31E AMEZY Y lE A
A =71(Switch-point 0 1 7 3 4 15 l6 17 18 lo
periodicity)
0 5 ms D S |[U U ([U|D |S |UJU|U
1 5ms D S |[U U [D|D |S |U|U|D
2 5ms D |S |[U D [IDIDI|S [U|DID
3 10 ms D |S |[U (U |[UID D D|D|D
4 10 ms D |S |[U (U [IDID D |D|D|D
5 10 ms D |S |[U D [DID D |D|D|D
6 5 ms D S [U [U ([U|D |s |U|U|D
DEDLAEEIY Y, UE ULAEIYY, S 28 qELgde
YRt 714 5 0 27 E] UL-DL A4 & 4180, UES 41 ¢l o] A
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[68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]
[76]

[77]

=]

whg} o] = A B Jo] DL A H XY = UL

DL(downlink) A B 3 & 912 A] 7F o & o] A A ©] %4 4 (control region) I}
tl] o] B] % % (data region) & & W] 21T}, Ao of o & A B9l o] 3 H A
&3] <A #H o 371 2] OFDM 4 & X gshu, Ao o & o] E 3% = OFDM
A 9] 7l 423= vl 40 QLT Al o] ¢ S ofli= PDCCH R T A o] 2 d o]
¥ a1, o] B ¢ & o] = PDSCH7} &t}

5= 43= 3GPP LTEC A futo] ek =1 iz 6 aF
18] = (resource grid)E YEFH of| A] o] T},

S48 Az, AedY g 32 A 7F 9 9 (time domain) ol A] 529
OFDM (orthogonal frequency division multiplexing) A 'H-& 3 3}5}a1, =3}
% 9 (frequency domain)oll 4] Ngg 7] 2] A1 &5(RB)S X ¢3tt} o] & 59, LTE
Al z=Elel A AL ESRB)2] 747, 2 NRB- 6 W1 4] 110 5 o] 1= 3}l 4= ol
o714, Fhbe] AL EE2 A7 G oA 7OFDM A, 3= o ool A 12
b E E9elE Ix12 AL A E 238 AL dA|H o R 7]w6,
AL EE ] FrbE 0t o] 29 OFDM A o] 75= o] o] A| gh¥] = A& oYt}
b E5o] 3= OFDM Al o] o= He= Fukguh o] == vhefshA W2
I AT} =, OFDM A W o] == A3 P2l dolof upe} WA= 4= ), 53],
3GPP LTEN A<= 4 1 CP2] 735 3t el &3 el 771 9] OFDM 4l &|
F3HE = Ao R, 1wl G CPY A5 shbel &3 Woll 6712 OFDM 4 & 9]
F 3= A o7 gofstal g

OFDM 42 &fi}o] A1 - 3k(symbol period)& 33135171 913 A 2
Al z=glo] whe} SC-FDMA 41, OFDMA A1/ 3= 41d kol efar 8 4= gl

SEES RRBEEIES
3

ol

EE SRR

()
AEF A S5 23 E = AR ES O Ny, & Ao A AAGE = g
A% ) 9 2 (bandwidth)oll F4:3c}, 2FY 18] = Abe] ZF @ A (element) S
A1 8 2 (resource element: RE)2} 3HC},

HA, 3hko] OFDM A of| A ukg-3} o] 4=5= 128, 256, 512, 1024, 1536 2
2048 = ShHHE A A ste] AME S 4 Q)

5= 42] 3GPP LTE A shute] &k A &5 thet A1 18] == st A
3ol e A 2=l A 8d 5 v

5=k a e Qe 25 et

L2504 = A CPE 78 8to] ol A4 0 = shbo] &3 el 7 OFDM 4] ©]
F3Fab= Ao mAEk g v 1y, 423 A X (Cyclic Prefix: CP)2] 2 o] ol u}a}
spibel &30l 2315 = OFDM A o] s7+= vhd = l o} 5 < gk npe} o),
3GPP TS 36.211 V10.4.0°] 23}, 74 11 (normal) CP| A 1 &3-2 7 OFDM
A-s ¥ 34311, - (extended) CPOl A 1 %2 6 OFDM 41 & 323818k

A} & F(resource block: RB)-= At & @9 &, s} o] &3 o)A &9
FrbsaE st o & £0, shbel £30] AR g el A 771 2] OFDM
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(78]

[79]

[80]

[81]

[82]

[83]

[84]

shubo] A 552 7x1270 9] A4

DL(downlink) A] B 3Z 2| 91 & A] 7k & & of| A Ao ] Oj(control region) I}
] o] B] & ¢ (data region) 2.2 Lo AT}, Ao d &2 A B Z A o] A H A
&30 -4 A 3712 OFDM A& X 3talut, Ao o & of] %35 = OFDM
Al o] 7l 4== vl 4= At} Al o] & & ol = PDCCH(Physical Downlink Control
Channel) 2 th& Ao 2 o] 3= 51, v o] B & 9 ol]i= PDSCH7} &€t}

3GPP LTEC A & A1 92 dlo]g] XH ! Q1 PDSCH(Physical Downlink Shared
Channel) ¢} PUSCH(Physical Uplink Shared Channel) 2 Aozl
PDCCH(Physical Downlink Control Channel), PCFICH(Physical Control Format
Indicator Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) 2
PUCCH(Physical Uplink Control Channel)% Y& = Sl T},

AlB g el A HA OFDM Aol A A 4% = PCFICHT A B 3Z 2| W] o] A
Ao A G E9] Aol AFEE = OFDM A ' o] 55(, A|o] g 9 o] z17])ol] gt
CFI(control format indicator)E Y&t} F417]7|= W *# PCFICH “J 2.5 CFI&
213 F PDCCHE XU E ¥ 3.

PDCCH$} 2 ¢], PCFICH= £ 8115 1555 AR8814] 9oL, A B T2 9) €]
217 ¥ PCFICH A1 & &3l A&Hr.

PHICH= UL HARQ(hybrid automatic repeat request) & 2| &+
ACK(positive-acknowledgement)/NACK (negative-acknowledgement) 2 & &
HEt 5471710l ol 8] %1% = PUSCH %] UL(uplink) H] o] €]l th gt
ACK/NACK 41 % 3= PHICH 72 & 7 &-¥ ),

PBCH(Physical Broadcast Channel)-> 41 32 & 4 &] 3 H A A BZH Yo F
A &3] 24 4702 OFDM A ol A ¥t} PBCH= 4171717}
1A =3k B AlskEE ARl Al A" AR E 2w, PBCHE &8l 45 =
Al 2~ ®l A ¥ & MIB(master information block)#} 3Ft}. o] &} 8] 13}e], PDCCHe|
o] &} ] A] =] = PDSCH 7 2. & %55 = A 228l X B & SIB(system information
block)} &HT.

PDCCH3= DL-SCH(downlink-shared channel)2] AF] & 2 A& v
UL-SCH(uplink shared channel)®] A}l 3+ 4 B PCH /2] #o] % A X,

DL-SCH *M A28l 24 B, PDSCH o &2 A5¥ = iy A= S &2
B AT Alo] WA A o] A T, 91919 UE 13 | /i UEEl et A5
39 Alo] Weel ¥ VoIP(v01ce over internet protocol)2] &4 3} & UE
= Atk 5522 PDCCH7F Alo] o Wloll A A 4= 9 on, UES 559
PDCCHE R UE ¥ 3 5= 9Jt}. PDCCH= st} == W o £ %) 9] CCE(control
channel elements)2] ] 3l(aggregation) % 0.2 A EH T CCEE FA41414d ¢
el whE 2385 PDCCHO Al Al 53171 A8l AMe-4 = w24 &9
@elolth CCEE &9 A9 Q4 “13 (resource element group)©l] T - ¥ T}
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[85]

[86]

(87]

[88]

[89]

[90]

10

CCE9] =9} CCEE 9l 9] &l Al & ¥ = &89 At dAof whe} PDCCHE
¥ 2 753 PDCCHE ¥ E=7F 24 H ),

PDCCHE %3l A&E¥] = Al RE 3187 A A o] %4 H.(downlink control
information: DCD&} a2 3+c}. DCI3= PDSCHE] AHY &9 (°] = DL
1 E(downlink grant)g} 3l % $Ht}), PUSCHS] A9 (o] & UL L ¥ E (uplink
grant) e} il % ghoh), 91919 UE 15 W) 7IH UEECl th &k HE 3H9] o] e 9
A3} 9/%E = VolP(Voice over Internet Protocol)2] &4 31& 313 4= Qo)

71 A5 UESN Al Bl ¥ <= DCI9l wel PDCCH ¥91-2- A A s}a1, Alo] A 1.9
CRC(cyclic redundancy check)Z <1t} CRCol = PDCCH2| A A owner)H}

S 5o mhe} 3153 2] 2 (radio network temporary identifier: RNTI)7F

A7 Hle E4 UES 9% PDCCHEH UES] a1 2| A} o & &
C-RNTI(cell-RNTI)7} CRC?l| vh227 & 4= it} Fi=, dlo] 7 vl A A & 9] &
PDCCHZHH o] o] A A] 2] H 2}, o] & 5 o] P-RNTI(paging-RNTI)7} CRCell

np 270 E = Q) Al 2~ 8 4 B B S (system information block: SIB)2 ¢ g
PDCCH#}HA A] 28l %g B 213 2} SI-RNTI(system information-RNTI)7} CRCe]|
nt~7) 2 4= ok UES] g A2 | 5o Aol o gt Sl Al

M| 2~ S-S XA )7 918l RA-RNTI(random access-RNTI)7} CRCO]| wp~7] =
T Stk

3GPP LTEC A= PDCCHY] HA&& H38l] &0l 535 AEd) B8l =
5% = 941 %= PDCCH(®] & % H.(candidate) PDCCHZ} §H)2] CRC(Cyclic
Redundancy Check)®ll 1 &}= 2 E A& Ynu}~7] 3131, CRC 7 & A 71351
gl PDCCH7F AF4l o] Aol A d1A] o} d A & gl b= WA o] o}, 7] A =&
TR 71710 Al R # = DCIel ule} PDCCH ¥ -8 A A 3 3 DCIo] CRCE
Eo) a1, PDCCHE] A AHowner)H -& 5ol whe} 2153k 2] H ZHRNTI) S CRCOl|
i EatAR= g

ABZ Y e Ao 9 H9-2] CCE(control channel element)E 3 §}3HT}
CCEx 4 A g e Aefol up2 25 3188 PDCCHel Al Al &317] 23l
AL8E = =24 g 99 2, E4972] REG(resource element group)©ll o -5- ¥t}
REG+= #9~9] A9 2 A (resource element)E X313} CCE2] 4=2F CCEE 9l
ola) A& ¥z Fas&o A A upel PDCCHS 9 2 7153
PDCCH®] H| ES=7} 2 4 H

3l REG= 471 €] RES 23§38t aL, shvl2] CCE+= 97 9] REGE ¥ &3ttt
3tile]l PDCCHE 4817 94l (1,2, 4, 81719 CCEE AME3F 5= 9l o (1,2,
4,8} Z47re] 245 CCE {3 @ " (aggregation level)©] 2} gHr},

PDDCH®| 7 &-ol] AF-&-5] = CCEY] 7l = 7] A= 0] 2 e el ol ufe}
AAg) o & 5o, F2 stgH A Ad AEE 2 ddol A= sy e CCEE
PDCCH 7 %ol A-8-3 4= 9t} Y (poor) 3t A A d AH & 2=
wbo] Al 3= 870 9] CCEZ PDCCH A 4ol Ab&3 4= gl

IPR2025-00138
Petitioner's Exhibit 1018
Page 000011



WO 2014/204128 PCT/KR2014/005100

[91]

[92]

(93]

[94]

[95]

Shup W= 71 o) 4ke] CCER 74 ¥ Alo] A Ed-& REG @91 9] QIH &
83} a1, Al ID(identifier)ol] 7] ¥HF =3F 4 3 E (cyclic shift) 7} 53 ¥ F-9])
524 zpdel v =g gl

&, T 2p2l o] PDCCH7F Ao & Wl o] o] ¥ #] Aol A oW CCE { &
g o) DCI £ & AHE-ato] e 5 =4 & 5 vt st 4B 2]
el A H529] PDCCH7} A$-E 5 Jon= ke v A B3z ¢Julr} &9
PDCCHE & S UHE G &t} o 714, =B o] @ o] PDCCH X ol whe}
PDCCH®| Y 5% & A %38k A& Wit

3GPPLTEY M= el = tya o & Q13 Heh-g Fo)7] 9, A4
& {H(search space)S AF&§Hth G A 2 71-& PDCCHE 9] ¢F CCES] XU E
# gh(monitoring set)o] &} & 4= At} @ ¥ = A A F7F Ul A
PDCCHE F.YE g},

@iko] C-RNTIE 7| W2 & PDCCHE P U B Y& ], PDSCHE| %

. (transmission mode)ol] We} XY E] ¥ & DCI ER 3} A A F7ko] A4 ).
t}& ¥+= C-RNTIZF A4 ® PDCCH Z.UE ¥ 9 o & YT

*2
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[Table 2]
AERE DCIEH a1 PDCCH¢| U} & PDSCHS] A4 2=
LA DCI¥Z 1A |T8& R 3 (GAdJIHYEE XEQ
EA
DCI =9 1 g = GA St Y EE FEEQ
=2 |IDCIER 1A |38 FZ | A tho] A (transmit diversity)
EA
DCI =% 1 R = & tho] ¥ Al E|
T=3 IDCI¥EH 1A |[F8 2 |AS tho]u| A g
EA

e
=1
Jim
oxl

DCI 39 2A CDD(Cyclic Delay Diversity) 5=+

A& tho] B AT

=4 DCITERIA |[FE&ZE [ AF tho]HAE]
4
DCI 3% 2 i 54 #7323 vk 3}(closed-loop
spatial multiplexing)
BE5  DCIERIA |[FE&ZE o [ AS tho]HAE]
54
DCI % 1D |&%¢ EHF MU-MIMO(Multi-user Multiple Input

Multiple Output)

=6 [DCIEWIA |TE&ZE ' (AF tho|HAE
4
DCI %% 1B |¢d 5H 52 F o3}
=7 |IDCITEW 1A |[F8& 2@ [PBCH WS EXEQ] 71 10]¥, 7 &
= telu X E, X E 0, ol ¥, AF
tho| H Al E|
DCI ¥4 1 i 54 GA Y ZE FXES
=8 [DCIXWIA (T8 2w |PBCHAG X EQ 7l 1o]WH, A &
54 el X E, ¥ E 0, o} UW, A%
o] B{ A E]
DCIXYW 2B |¥4&dEA o|Z 75 (dual layer) A (EE 7

EER), EE A = HY EE,

FETHESS
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13
[96] DCI 29 9] &%= th& 38 Zo] -3t
[97] %3
[Table 3]
DCI 3£ U &
DCI 3 0 PUSCH 27| & % o] A&
DCI £ 1 3t} 2] PDSCH 3= 9 = (codeword) ] 27| & H of] AL-&

/1
==

DCI % 1A |3h}2] PDSCH Z =9 =2 7k (compact) 2~ 7A1EH L A
MNA| 2~ 3G of] A&

DCI¥9 1B [Zg3d JHE 717 5}}2] PDSCH Z =9 = 9] 7het

A ZH ol A&

DCI X% 1C 3}}2] PDSCH =9 = (codeword) 2] v|-$- {Fek(very compact)
2AZEH ol AL-&

DCI " 1D |ZglzYd 2 39 22 Al (pwwer offset) 4 & 7}7 312

PDSCH Z =9 =9] 7hdk A7 = o) A&
DCT 3£ 2 #F2 I ohest REE A gidEe] PDSCH
2AEF ol AR

DCI "8 2A |7}~ (open-loop) &t thw3} == AA ¥ w259 PDSCH
2AZ ol AR

DCI =% 3 28] E 3}-9] Z4 (power adjustments)S 7} PUCCH %
PUSCH<®] TPC & o] A&l Al

DCI £ 3A |19 E 99 24 < 7}72 PUCCH % PUSCH®] TPC ¥ & 9]
ol AL

[98] ’F8F A 2 €2 PUSCH, PUCCH, SRS(Sounding Reference Signal),
PRACH(Physical Random Access Channel)-S 3 3} 3},
[99] &, PDCCH= A B2 | 9l o] Alof g oleh= S8 G HollA

B UE ¥ E a1, =3 PDCCHY B2 5 9 dlA = At A HA%5= CRS7H
AFEEITE Al o] A B E /T ThFE A AL, Alo] A R.e] o] FThstel ntet
7] PDCCH Rte 2 &= A o frdAdo] Wojxlth HEgh CRS AH o=
13 Feh& Fo) 7] 98], EPDCCH(enhanced PDCCH) 2] %9 %] 51 91T},

[100] % 6 EPDCCHE 2tz A HZ )9 o do|t},

[101] MBI ULS QG E= 5ol PDCCH 99 R 9 = 21 o]49] EPDCCH
F9s x3e 5 At

[102]  EPDCCH % & FA17]7]7} EPDCCHE XU € ¥ 3= ¢ & o]t} PDCCH
qge uZgelel oA ol 4712 OFDM Aol A 9] %] }#] 1k, EPDCCH
% 92 PDCCH % & ] 2] OFDM 4l ol A f-AstA ~7AEE 2 5 St
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[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]
[111]
[112]

[113]

14

FA7171el) shit o] %ol EPDCCH 4 9 ©] A4 ¥ a1, 7471 7]= #74 ¥
EPDCCH % %<l A] EPDCCHE XU E ¥ 3 4 3l

EPDCCH % & 2] 7| 47/91 %]/=17] Y/%= EPDCCHE Y E & A B 32 g ¢l o]
ek R = 1A Fro] F47] 7)o Al RRC WA A] & &8l dEE 7 9

PDCCH < 9ol A]+= CRS & 7]Ht 2 & PDCCHE % %3 4 2l th. EPDCCH
4 Ao A= EPDCCH®] & 25 93] CRS7} o} DM(demodulation) RSE 4 2] &
4= At 1¥E DM RSE U-§-3H= EPDCCH <4 9ol A A &2 5 o).

Z} EPDCCH 992 M =2 & A5 A8 27 Ed ol A8 = At ol &
E0°], EPDCCH % & W 9] EPDCCH= Zeto]me] A& A3k ~Al&% A RE
L} 231, EPDCCH 4 W] 2] EPDCCHE= Al it 2] A8 93 A &Y AR S
L’}E T )~ E]’

EPDCCH % %] oll 4| EPDCCH7} t}% QtE| W& &3 752 @, EPDCCH % &
] ©] DM RS+= EPDCCH®} &gk gy o] 4184 5= 9}

PDCCH7} A% A &9 2 CCEE AH&-3h= A3} vl alshe], EPCCHE 91§
% A9 @9 = ECCE(Enhanced Control Channel Element)2} gt} 3%+
" (aggregation level)<> EPDCCHE XU B & al= A4 @9l 2 FolE 4= Y
& E°|, 1 ECCE7} EPDCCHE 918 # & 2ol ebar & o], g3 &8 L={1, 2,
4 8 16}4'@0] ﬂ/] ET‘M
A E uke} o] EPDCCHE 1%91 PDSCH % %ol A&% L, A

o] 5 @ 37k b3} o] S(spatial diversity gain)= &

A a1 )}, 3 EPDCCH= 2%101 BRE AE8H7] Wt HelE
&l 5 A1 E] A (reliability) E shH, o] & TS| 7] 7] 95k
(coding rate) & & & Q}Ei A3t & ¥ (aggregation level) s 2] 7l 'd ©]
.22 3 2l ¥ (aggregation level)< % 3} £ (coding rate) S &
of -2 A 2} % (demodulation accuracy)E = G~ A A T, AFE-F =
2 she] Yol sk B 7hA w9

2 o o
££ L Hﬂ

DAV S o A O =
Mo N, oo fol ofr oX 8
o & rt b

—EMO

ROy

] T2 E e
% 1) 53k g o ol A X101°ﬂ'€’3ﬂrtﬂ°lﬂ
g oz vd 5 St Ao | = 3dE A Aol BRIFASE Y] g
PUCCH(Physical Uplink Control Channel)7} ¥l T}, o] B < &2
to] B (7 §-oll me} Alo] GRE $hA AFE 5 Adrhy7E AEH 7] 9§
PUSCH(Physical Uplink Shared Channel)” iz iy
she] UES] ™ §F PUCCHY= A B Z 79l o| A 2 £ #H(RB pair) & &
v AL ES Bl Sot= AL EFES AL EXH A2 &5 47
A& & LhkE a5 2] &), PUCCHO) S5 = A 585 %
A &5 0| A8k T3 &5 7 Zll(slot boundary) E 7] S
0] Z PUCCHe®l &35 3= RB o] &3 ZAAoA Fa57}

3GPP LTE®| A A}aF

T 72

- /3 [e}
=78 Fx3E, A
olod o

AaF = A
Fel g A HEs
OﬂOﬂ
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[114]

[115]

[116]

[117]
[118]
[119]
[120]

[121]

[122]

15

4 (frequency-hopped) ¥ S th a1 gk},

UE®] 33321 Alo] 483 Agkel ke A2 G2 Lurg s S
Hagh o2 M, T34 tho] Al E](frequency diversity) ©] 58 4-& 4 At m<
X1 9) holl 4 PUCCHS] Sl A1 55 o] =] Q) Fa- 5]

9712 vep = 912 Qe 2o,

PUCCH 732 2 A %3 = A5% A Ao} g Kol = HARQ(hybrid automatic repeat
request) ACK(acknowledgement)/NACK (non-acknowledgement), 338 =1 2| &
73 ¥l & e = CQI(channel quality indicator), 4 3F & =1 541 2191 &t @ %3l
SR(scheduling request) <ol A

PUSCH+= 7% A)| € (transport channel)°1 UL-SCHel| 93 €It} PUSCH 4 2.2
A 4 FY 2 o]Bi= HEAFEIHTTD 9k 145 = UL-SCHE 913
Y]] 2201 A% 5= (qansport block)2! 5 AT A7) A% L2 ALEA}
Aol 4 9le i, 4k 2 o B = % 38 (multiplexed) ¥ 0B 2 5+

Atk 5319 dlo] B = UL-SCHE 918 A% &5 Ao QBRI 3t

Ad 4= 9t} o & E0, to]H o th53}E = Al o] A Kol == CQI, PMI(precoding
matrix indicator), HARQ, RI (rank indicator) 5 ©] $1-& 9= At} = Aakd 3
Ho)E &= Aloj A Ruto 2 LA =1 9t}

582 @ b ap Al 283 wkE o) 4] Al 2~ E o] H] L of o]t}

5 891 (0 FE 5P, T o} A| 2o A = A 21 9) 5 2o
shitel BEE kRS UEON Al Al ghoh. §ES 9} o] tf o & op ket 5= 2l o,
UES Al &3 5] 9hE o= shito|th whd, = 89 (b)S 23k, vk}

7 (carrier aggregation: CA) A| 2= ¥l o] A = UE®| A] -572] 8.4 ¥ 3HDL CC A

WA C,ULCCA WA C)7} &dE 4= Qlt} & IH(component carrier:
COiz Wat 140 A2 So A A8 = W o o v ope) g op 3
At ol & E0f, UEl Al 60MHz2] T & %5 &dst7] &l 371 9] 20MHz9] 8.4

I DR e |

HEgal A Al =82 7”3515 HEgahE 0] A 45 o] 9)i= 12+ (contiguous)

i

O
rn‘.
10 o

rl

i
(¢}

HhEah A Al 253 [ A = vkEatE o) /‘13 G A=
& ¢1 4 (non-contiguous) Wt} A A| AR08 - o= U, o] 3fol| A
W8] whEah JA Al ~Eole) 3 o), o] = 8.4 HkE3rt ?ié?o 45
EAEAN A5 257 8ot A o7 ol Hofof gttt ehaFd A9 A H A
e A ¥ = 84 v Ee] = g2 24449 = Qo }53%13 CC <}
AR A CC T EL e A S-S A A (symmetric) H A o] 2hal dhaz, 1 7
& 7 9-& 8] g A A (asymmetric) F 4 o] 2} 3L gHt

17 o] /ge] 8 A dkEaE JAAS v thdo] H= 4 REEvhE 7S
Al 28l 3] 519 % 34 (backward compatibility)2 #]3}e] 7] A 2Bl o] A
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[123]

[124]

[125]

[126]

[127]

[128]

[129]

16

ARG Bk S It 2 ARE e 5= Ut o] & 5°] 3GPP LTE A 2§l A4 3=
1.4MHz, 3MHz, SMHz, 10MHz, 15MHz 2 20MHz2] t] &} & & %] 131, 3GPP
LTE-A A =) oﬂ A3= 771 3GPP LTE A =¥ 8] tf & %713 o] -85} 20MHz
Ol el o :r“* o Ak = 715 Al Zsgl o] T &3 TITH R AFG-EHA]
A A E2E P FHS sk J*fﬂ S TAY R AT

“‘:%*d SA AT o] AR Fuba tf 2 o] HhE )
5 3}(Carrier-frequency) & - g th. o] 7] A, WG9} Futa== A o] T4
+ 3}47(Center frequency of a cell)E & 1| ght}, o] apol| A Al(cell)> 3} 3FE =1
FapeE A AR A Stk AR g oS = o s AL Sk A
T3 2 7 A B 4] 91 (optional) 7 3 =1 = 3h= 244l o] Z $H(combination) £
ojulgh 4= Qlu} g, A Rk2 0 2 vk nh YA (CA)S aLelsHA] &2 47,
shte] A(cel)> A R aFH A b Ahglo] A Ao R A4S o U

O

54 A2 Ssho] #) 2l (packet) Bl o) Bl ] F=2lo] o] Fo) x] 7] Al A=, UE
WA EA Aol ol A (configuration)e $HE )| of st} of 7] 4,
4 (configuration)©| & 3| G Aol ot d]o] ¥ F-F=Alo] H Qg Al el A1
R

d
T8 GRS FH E v st o & &9, A A (configuration)-2 tl] ] E]
Flel A d 35 E8 A4S e E &, = MAC(media access control)
A% SePl el 5, B RRC AZ oA 54 2] 128 sheul e 58
FAlehE ek A& xS o vt A dRd AL, 37 HolE 7t
A5 5 9lEF s G SR, S A 0] P el

A os Aefe] A2 84 3 (Activation) =2 H] 24l 3} (Deactivation) % Bl &
SAE T Aot AVIA, G4 E= HolE 9] F4) = g4l0] dEf A Ay )
A+ Ell (ready state)ol] )&= A& @St UES ARl Al &3 2l (5235, A ZF
Y T UA)S Felstr] Hste] &3t Aol Alo] A Y (PDCCH) 2 Hl o] E
AI(PDSCH)& FHHE =& 7213 = AUTh

wah ki £ 7] o] Ele] 41 iz Aol BApssha, %ol A4
ARl FAal/FAlo] 7hag A& Wttt UES H| 24 3} Al 2 g 37! 2418
3l E gk A28l A 1 (System Information: SI)E 5~218 4= At} #HA | UES
ZRA e Al FEE A (F I, AR S E TR A s)s Felstr] Ak
H) &4 8}5 A o] A o] A Y (PDCCH) 2 o] ¥ Y (PDSCH)S P UE Y 5&
R4 e

Ao sz glo) ] Al(primary cell) @ Al 71T 2] 4l (secondary cell), 4" 4l (serving
celDZ &=

sahol o] A Eefo|ne] Fohaol 4 E sz 42 o5k, Uo)
71 A= 2o H 2= A2 29 714 (initial connection establishment procedure) H1=
A4 A g Y FA S Fash= A, BiE A= T A Zejolwg] AR
ANE AL v,

AR 2] A AR 2] F 5ol ek A

tio
1o
=
ol
=
e
@)
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[130]

[131]

[132]

[133]

[134]
[135]

[136]

17
Qo) FHH W AL F7HQ T AL ATz g
A Ae urg st gao] AR A g ME s A4S AFE 5 gl UER
o 1= sefo] v) T Eeh sk Aol M E 49 A Aol

wEsH el 4oE FAE 5 Ak Bl AW A Setolne 4 R BE
AT e A F st E

g4 vt o] Whg ) YA Aol A Bl s
B39 82 NHEINCC), F, Bael A AL A A% 5 9)
ol el g ukE 3t A4 A AR E Ak T} A7 EY S A28 5 o) A

rlo

1k 3} 2~ 7| & ¥ (cross-carrier scheduling) 5 A
PDCCHE &8 & 84 WEuE &3 155 = PDSCH| Ah¢l 2 H/E=
271 58 94 wEael 7B A o m Y o] e 84 kgt ol 9o thE
2 WS 58 A455 = PUSCHE] A9 &3& 8 5= 9l -~
Ho|t}. 5, PDCCHS} PDSCH7 M & b8 &1dd 3 cCE 53 &
93l UL 1 EE ¥36h= PDCCH7} A58 et " A CCol ¥ a8 B4R A
CC7} obd th& 43FE A CCE S8 PUSCH7L A2 = ok, o] A & wlz}
Wt 2 E " & A ek Al =gl A= PDCCH7F Al ol A BB Al gah=
PDSCH/PUSCH7} o] | DL CC/UL CCE F3to] A5 ¥ =415 &e 5= ikt
AA A7 B a3t o e @ ibEh AAAE RSk BEE oSl A w5}
Al Al 3 = (carrier indication field: CIF)2} & &t}

wxp g 27" S A Yehe whE st JA Al 28/ 2 €] DCI(downlink
control information) 3" o] ¥k& 0} X A| HE=(CIF)E £ o Ao} ax} qk59}
2 & A dshz A28 ol & 50] LTE-A A =80 A 3= 7] 2] DCI
EW(Z, LTEN A AF8-3h= DCI 2 9)ol| CIF7} F=7h= D& 3 u] E7} 244 4
3L, PDCCH 1-&= 7|9 2% Wy, AH¢ &9 R (=, CCE 7|5k A4
W) es AT 7 A
i WhE YA Al 2wl A aap kg ap 2T S "W S oA g
£z, 71452 PDCCH XU E & DL CC(EUH ¥ CC) H3&
At} PDCCH .Y E & DL CC {32 I A" A4 DLCCE 5 UdF
T3 ¥, Wz} jEE a9 A& o] 4 ¥H UE PDCCH F U1 E ¥
DL CC 3 &ell £3t¥ DL cCell tha| A7k PDCCH BUH H/5 55 =3 3],
OhA] @), 7] 2] 52 PDCCH .U E & DL CC ¥ §oll £3+% DL CCE 53l A 7t
27| & 3} 1= PDSCH/PUSCH®| th g PDCCHE 443t} PDCCH K. 4 B &
DL CC # ¥ UE 54 %] (UE-specific), UE “1& 54 %] (UE group-specific), 1=
Al E-79 A (cell-specific) 2.2 A2 4 L.

%= 994 += 37) 2] DL CC(DL CC A, DL CC B, DL CC C)7} § 4 ¥ 31, DL CC
A7} PDCCH Y E % DL CCE A A ¥ o & vehl oz 9l th. UE DL CC A9]

% o fo

IPR2025-00138
Petitioner's Exhibit 1018
Page 000018



WO 2014/204128 PCT/KR2014/005100

[137]
[138]

[139]

[140]

[141]

[142]
[143]

18

PDCCH% %3l DL CC A, DL CC B, DL CC C¢] PDSCH¢l| tJ &t DL 1 E &
G418 4= Atk DL CC A9l PDCCHE %3l 7% ¥ 3= DCIOl = CIF7L 33+ o]
o] = DL CCell th & DCIN A & e 4= 9t

S A B 3z g Qo) = thFgk 3 A % (reference signal, RS)7} A &-H U}

Fx NS = AR 02 A 2R At Fx 25 A 2E 5EE A g
glo] oo Al 27 ALEE = Q) Fx A& Al 22 3= PSK(phase shift
keying) 718Fe] A FH & F3ll A4 ¥ Al H 2= (PSK-based computer generated
sequence) = AFE-3F 9= 1T} PSK 2] of 2= BPSK(binary phase shift keying),
QPSK(quadrature phase shift keying) & ©] At &, 2 AT A|FAE
CAZAC(constant amplitude zero auto-correlation) Al g =& AR-8-3 4= 91t}
CAZAC A A 2=9] o] & 3= ZC(Zadoff-Chu) 7] ¥t Al # ~(ZC-based sequence), <=3+
S (cyclic extension) ¥ ZC A] # 2=(ZC sequence with cyclic extension),

A W (truncation) ZC Al # 2x(ZC sequence with truncation) 5] AT}, L=, F2
A& Al 22 PN(pseudo-random) A| B =5 ARE-3F 5= QT PN Al A 2~ 9] of| 2=
m-A P2 AFE S S8 A E A2, F25(Gold) Al # 2, 7HAFT] (Kasami)

ANA 2 So] vk i, F 2 AT AP 2= 3 ZEFH A9 2 (cyclically shifted
sequence)E o] &% = Stk

st A 2 5= A 54 F2 41 3 (cell-specific RS, CRS),
MBSFN(multimedia broadcast and multicast single frequency network) 3= 21 &,
ot 54 #3243 (UE-specific RS, URS), =44 Z2 4] S (positioning RS,
PRS) % CSI & 21 (CSI-RS)E T2 4= 9tk CRS= A W] B UES Al
AEE = A2 AN, CRSE CQI I =l o3t Y =4 1} PDSCHe] o §F
Ad F=4 ol A-EE 5= Itk MBSFN 32 212 3= MBSEN -5 ¢l8] @94
Ae g e A4= 4= 9ok URSE A W] 574 UE 3= 5% UE 15|
FAEE F 2 AT R B2 FZ 2 S (demodulation RS, DM-RS)E 23 4= g1t}
DM-RSi= 574 UE B£i= 574 UE Z230] tlo| g o] & A9} PRSE
UE9] 91 %] A4 ) Ab&-2 4= It} CSI-RST LTE-A UES] PDSCHel t gt 2 d
FA ol AR&E T CSI-RSE= T3 @9 B ARE G el A Bl %]
= E Al (sparse) Wi %] ¥, Al M B Sz g Q) IEi= MBSFN A H 3 7] 9] 2] d]o]

G ol M= A H(punctured)d 4= Tt

5102 71 A o] shte] qtEv 2 EE AFE-Sh= A9+, CRS7FRBOI 9178 ¥ =
sjEl o] o o & el

5102 328, RO2 7] A5 9] obelv £ E W3 00l ol 8f] 4 E = CRS7}
v ¥ 3= REE eI Y]

CRSE #A e HEAT(RS) A 2 np(m) the 3 o] 4o ¥l

o4 1
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[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

19

1

1
1 1
i, (M) =~ 5 (

] 714, m=0,1,...,2Npurs-1, Nuwrs = RBE] T} 7], ns= 4 Z e W) &
WE, & &5 U OFDM A W Zojt,

YA} = Al 2 (pseudo-random sequence) c(i)i= T2k &2 2 o] 319
= 2(Gold) Al =0l o] 3l Ao ¥ a1, &9 c(n)S oha- 3 o] JolHTh

8t 2

¢(n) = (x,(n+N.)+x,(n+N_.))mod2
x,(n+31) = (x,(n+3) + x,(n))mod 2
X, (n+31) = (x,(n+3)+x,(n+2)+x,(n+1) +x,(n))mod 2

o] 7] A, Ne=1600, 31 A m-A1 9 223= x,(0)=1, x,(n)=0, m=12,...,30% ©] &5}
Z713td ), FH A m-Al @ 2= 2 OFDM A 9] Al 2Rl A ¢ =217 (ns+ 1)+
+1)(2Neel - 1)+2Neely+ Nep a2 3271 SFI T, Neelly3= Al 0] &2] 4l ID (Physical Cell
Identity: PCI)©] TF. Nepi= A 71 CPoll A 10] a1, €78 CPell A 0]t}

CRS+= PDSCH A %5 A st A o] BE shaFd 2 A Bz qlo) A
AEE T CRS&= HH Y X E 0 WX 3402 HAEd 5 942, CRS+=
Af=15kHzol tha vt e 5= o)

“WMMmmw§7W“@§4bNE®%®%NWﬂ@HQ§HP@%

Al 9 2~ (pseudo-random sequence) 1y, (m)= o} & F782] 33} Lro] L= gL Wiz
A1 (complex-valued modulation symbol) a®, % A} 957 € T},
5t 3

a\f) =1, (m)

71 A, ni= shtel A Teol ve] &
2 %% 12 OFDM 41 W5 o]t} ki=
ol AT

5814 4

(1-2-c2m))+ j ~2-¢(2m+1))

x W2 oliL, pi= QY 2 EIH, ¢
Wb o) QUE| o)t £k U At

4n ﬂlf
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[153]

[154]

[155]

[156]

[157]

[158]
[159]
[160]

20

k =6m+ (v + Vgin )mod 6

o, News =3 if pe{0.1}
1 if pe{2.3}
m=0]1,..2 -Neg —1

\ DL _ A/DL
m' =m+ Ny~ — Nzg

S8k4 5
0 if p=0and/=0
3 if p=0and/ =0
3 if p=land/=0
"o if p=land/#0

3(n, mod 2) if p=2
3+3(ngmod2) if p=3
W

A T2 A pi= tHY ZEE YEW A, 0= £ 5
SR=RA=

ki= A IDINeet Yol whe} 6711 2] FIZER A9~ 7hxo) wrebA, 62] w42l
0,6,122 AIDE 2= AELS M2 T U3 by} 9 %] kol A CRSZ
7 %gh},

9 FetA o vebd €& QEEIV 2 E pol] et A E =], The gk € o] 4hE
0,4,7,11°]t}, w}e}A], CRS:= 04,7, 114;1'%A o 11*%@

ahilo] et} L E o] CRSOl| ¥ A9 2 A(RE)E U2 S} ZE 9
Hgol ALEE 4= 9laL, % (zero) = A A ofof 61 ,BEELP

MBSFN(multicast-broadcast single frequency network) 4] B.3Z & ] o] A CRS+=
non-MBSFN < & ol A 7 5l o}
2, ol 5 MTColl chalA] A1 a] 2 s,
%= 11a<= MTC(Machine Type communication) 41 2] & o & Yel T,

MTC(Machine Type Communication)i= {13t 7% 2}-8-(human interaction)<
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[161]

[162]

[163]

[164]

[165]
[166]

[167]

[168]

[169]

[170]

[171]
[172]

21

FHEELA] &S MTC 71 71(100)E Zholl 71 A 5-(200)2 £3F AKX 73+ B3 MTC
7171(100)¢} MTC A1 5 (700) Zkell 71 A =& 58k 4 B 032 st

MTC A1 5 (700):= MTC 7171(100)%} 521 38}= 7] Al (entity)©] t}. MTC
AH(700)= MTC ol &2 A o] A& A8 8ta1, MTC 7] 7] o Al MTC §74 AMB| A&
A 33k},

MTC 7171(100)= MTC 215 Algst= T4 7712, A4 AY o5&
7Hd 4= d

MTCE &3l Al & %= AH| 2~ 7[E9 Abgho] 7)) st B Alol A 9]
Hm*ﬂbﬂﬁﬂg7vw1Zﬂﬂmh@)ﬂamwm%)]%Pwmm)
ol Fof AH| A, A 2 T the o] Ay 27 EA) gk}, B
TAH R, MTCE &8l Al 5= Ml AR A4, 454, #A
Zhlele] &8 Atkr] o] A a1ral 5ol & 5 ATk

MTC 7171 9] o] -& A& toB|&Fo| 2 1 A/atar & =t o) ¥ F210]
A gAY 8L 7] wjiEel] o) 2] gk whE Hl o] B FE ol 93 A MTC 71719
@7HE SR E g AR S Fol= slo] ma Aot oY MTC 717]+=
ol gAdo] A& RS SR s, upehA] A A o] A WsHA] ¢
E/\Jg ;qq =7 oh;]_

5 11b2 MTC 7|71 5 918 A AW 2] A 79| o Aot}

H Lol =, MTC 717110005 A&l A 71 A= o] A AW g A & st 2&
agshal om, A AW g A S g v g 7IHES] oy A glvh

g, MTC 7171(100)7F 578 Aol 7] 31 &8 342 45, MTC 7171(100)=
af| & 4l 22 5 ¥ MIB(master information block), SIB (system information block)

3 B2} RRC(radio resource control) 3} 2} 1| B &-& =413} 4| ¥ U}

2], Aol AW e X 7t g A g-oll, 71 4] =ro] AREA Q1 UEC] A
7143} ©] SIB(System Information Block)E 3 $}3}+= PDSCH<} %) 7] PDSCH?I|
gt ~AEE AREE E35H= PDCCHE A7 A & A g % ol 914 8=
MTC 7|71l Al A&3H4A, 7] MTC 71715 ol & F=2l8t=d o EH w5 47
wl,

At EAAE s Astr] A8, 714 5-& A 2] A 7 o ool YA sh=
MTC 7171(100)°l Al ]2 A B3z 2 ) E( T th % F-(bundle) A B 32 2 1) ol A
HH2-2 0 2 pDSCH 2 PDCCHE A48 4= At}

o b, A REA Q1 UE of afj A Al ¥ = H o Al 28 o & %2 20MHzo| th.
1R E MTC 7171(100)= A g B8 0% BaaS sol7] A&l $2 As&
7HA Ao & o A¥ar, 212 Qe 20MHz2] the] &S o} A hahA] 3 4= ok
o & &0, A2 7 }E w71 918, 47 MTC 7] 71(100)= 1.4MHz, 3MHz %=+=
SMHzW}XH % ghE A4S = Y S A %)

st Ae] g EHE Fol= ek tha &

41 1: RF2} 7] A] ol & (baseband) &= Uil o 3fj 4]

ﬂrkﬁ

o WO mm
>,\1
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[173]
[174]
[175]
[176]

[177]
[178]

[179]

[180]

[181]

[182]

[183]

[184]

H2: w0 ] A2} Ao} A Srhe] o3 7] 4 o & (baseband)] o & F &

H3: wlolE Aol thE A S o] thH FrhE H2A17]3L, Ao A el

Zo| A MTC 7171(100)2] A2 @712 vh37] 9 & A=,
ek =19 sﬂﬁ% LM = &M 38 AFE8FE= Ao upEkAl s 4= 9l
|, 0] ¢} o] Y ZES 442 A9, MTC 7] 71(100)= 7159] LTE-A
Alz~Ele] 7 TEo 2 = 1 &sl A F 2 e A e Sl
le‘ Dﬂkﬂj‘i“] 7H]\] = >

upeh A, A A o] A ES o] 8] g A A& sl A sk ks Al A e
g B0 R g ?xﬂﬁgi, 2 WA NAES A A7HE S5
A& A MTC 7171(100)7F #] fehi= 3t = ol E] A d o] 9 E& H4AAZ
o], 471 MTC 7171(100)& H&atA 523 5 I sH7] st 4 U ES
A QFgtt}, 53], o] stel| A=, o] E A d o] &S FHAAZ b, MTC 71717}
PDCCH, PDSCH, PMCH(Phy51ca1 Multicast CHannel), TDD Z=3] /2 4] H.3Z 7| 9] o]
&l e sl oF 3 =< Wyl tidlA dEslr &2 g

<PDCCH>

WA, stk A dlol g A o] o Fo] F4E w|, MTC 7]7]7} PDCCHE
Fals7] A8 Aol & F2 e FA o Aetd thgn 2, o) slell A=
AT el Held PDCCHE 9?52 A ™ s, %38z &2 ePDCCHOll 5=
Agd 5 o

5 120) =ATE A o], A H g MTC 71715 9 @ 8}% Ao iH”~
PDCCH)-> A] =8l T & 2 A Aol Al A F-o] 2 4= 9l = v 1OIE1 A
PDSCH)2| tho] &2 A A8l o] 2 B} 2He glo g % = 9t o] Lﬂ1
A& 3 MTC 7] 7] 913 PDCCH A4S 9 38) olef o} 22 F2bo] =3 =
AT

kA &k Ap A g g ve) o), xpA| ) A] 2 El A = MTC 7] 71 & 18l A
AW YA E 4e A9 PDSCH, PDCCH 59 A g S vh2 0 2 A4 (=,
% &(bundling) A $)3h= 7| P& 218 kAL 91}, o], 71 2] PCFICH, PHICH

o AL-EMTC 7171 & HellA = AFH A &-& 75 ) o] ¢} o] MTC
71717} PCFICHE =418 F 2 7 gl == 317] 9 &, PDCCH7} 4% 3= OFDM
Ao A= A 3 A Bl 3 4 9 < PDCCH7| A %5 =

OFDM A &-2] 7|57 9 7)) 14| t gt J R E, 71% PCFICH th 419,
PSS/SSSE %3] L= PBCHE -3 MTC 7170 Al &el< 5= 9o}, =3k A
A g #] 2] 3 o ol A A A & MTC 7] 7] 2] 750 &=, H| o] E] 2]
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[185]

[186]

[187]

[188]

[189]

[190]

[191]

23

H 3 ¥ (buffering)S ¢1 3l 7Hg &l oF sh= A A Al 28 o] & %2 2 7 (normal)
CP2] 749, A 371 2] OFDM Al E-of] thall A= A tf el 231 24
A 2] 1 E (resource element)E 4743}l 74 31, T2 o] 2] o]l OFDM Al =&
el M= 6 PRB 52 F4 % Hlo|E thFo| A o] 2t A AES A 4gthal
7EA s 4= 9ltk gk A 9 ) 2] OFDM A E-of ths] A A t9 S 714 u), &
71 2] OFDM A &1 2] o] T3t A W= 4] AFS S8l Al1dd ¥ A,
PBCH & &3l MTC 7| 7] Al & A AW 52 A ID9} A7 ¥ o] 1] g
A E o] glo] ko] Al 1d¥ glo] MTC 7] 7]17F & 4= Al 3 5= 9th. Tl &0
MTC 71717} & A M (search)o G & woll =, Al =8 A A tf & o] AL-&-#
OFDM Al & 9] 7l 4= 0ol &} aL 271 74 e 4= At} whebA], A7) MTC 7171+
6 PRBel] o & 2} &l 2] A E (resource element) 2] H] o] B 7HS B & & 4= )
ghA, 713 LTE-A Al ="l el A £} o] PDCCH7} %1% %] 3= OFDM Al & 9]
MoyE T4 or W7E 5 93, PCFICHE 3] MTC 7] 7] A && 4 & 2t}
o] 79-, MTC 7] 7]:= PDCCH7} A% 5] = OFDM A} & & 9ol A = A 28l
e Fo] A& ol A = AS o FA1E A =5kl PDCCHE| H$0]

2y} T o] OFDM Al B E Ao A= do)g] A Y-S 93 4% Iz
AR S AT 4
5 13E 3kl o 47 iz whek ], MTC 71715 PDCCHE| 77412 914l

A 2~®ll T Z 2] A Ao A Z ) 47] QFEl Y L E 2] CRSE FAl8oF & H a7}
AT

olufl, MTC 71717} 470 &) 441 ¢HeL} EEE 9] CRSE 5241317 984 =
H 2 ol A5 271 2] OFDM A &8 g2l 8] of gt} dl A qt o & Eo] =
130 A 9} 7o) &t 7] 2] OFDM Al E- 4} 0 219 PDCCH7} 5215 &= Z $-, MTC
71715 PDSCHE] Z %-0] Al 215 = Al WA OFDM 4 &2 5§ o] ¥ A <
FAEE g9 F oz fHAaste] 528k HH, MTC 717]+= PDCCHE 7414
gk A Al 28l O Z o Hol| A 9] 4719 QFEY ZE S -3 CRSE F41E 5
A H ok

whela] B A A=, MTC 7177 Alo] Al g-& Al =8 gl o] A oS =3
Z25H= HA HolE YL 248 )9 ES B3 a8 of 5Hi= A S
o

oS3 o] Al o &S 243 A8 A qhsto)

WA, MTC 71713 28 270 2] OFDM Al & 4ol A 3= PDCCH 41 &-9] 7} 529
Faglo]l A Al =8l o & Fa Ad/A e S 20 = Tk

U222, MTC 71713= 55 270 2] OFDM A& o] 32| A EE Foll A
PDCCH7} 7 & 522 532 Al kol A= 21 4] Al 228l B9 Z 0 2 S2)3}a1,
PDSCH7} =21 5] %] ¢ki= A E5 Ao A= dlo]E] A d&

22N A E21ate),

U} ¢, A 7] PDCCHe %35 5= 8t A Al o] A B(DCD= 2HA] g2t

A gl uhe} o] of g o] o1& 4= v} 1 Fell A, DCI £ 07} DCI =™

Al
=
Al
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[192]

[193]

[194]

[195]

[196]

[197]

24

A=A 25 29 458 ¥ deh=d, 7 A &5 23 259 dol=
Al 28] B o Fof] 7] Zepo] A H RS Ho] e T Al A = drshd
et

MTC 71717} PDCCH 732 & DCI 9 0 F3= DCI 9 1A & $=21380= 4 4,
DCI 2 0 H3= DCI 329 1AS] Ah¢] 55 & A= o] o= v 4o wpe}
A Sk

"BLN 6

log, (VX (VB +1)/2) |

A el A,
NRE

& oY A G FE v st RBE /i 2 sl

?lek el
NR)

7F Al 25 ﬂ%‘ﬁiﬂ RB 745 2] s}7] wsteoll, DCI £ 1A2] W] E 45 DCI
T 0] HE TA8HA = ek o] ¢k Eo] DCT £ 1A 2] H E 529} DCI

EZ9 09 H]E TE Aot V] A8, B E 7 U A& DCI EH o) B E
0(zero)& #7Hpadding)& = T}, o] 9} £o] DCI £ 1A2] H] E 429} DCI =¥
0] H|E & TdatA THE7] 918l, DCI 9 1A H] E 0(zero) S
- 7Hpadding) 3151 S @ DCI £ 1A2] H] E 45 N_1A_long©| 2}l 331, DCI
X 0ol H] E 0(zero)S - 7Hpadding)3t 51 Wl H] E 4=E N_0_long®] &}aL
At} o] wl, N_1A_long®} N_0_long™= &4 g k2 A YA Hr},

1], ok A gk uhe) o), HolE A d ol o o F-& Al ~E tf 9 F B}
2 g R H4E 4 Ak mepA, 71E Ee

NRB

7hdlolH A do] AgE 7 = WG F RBAFE v]at s WA
749 DCI £ 1A H|E 28} DCI £ 0] H|E 2 U8} 234 &8 &
AT} 1], o] £} ol
NRE

7helolE Aol ALE 4= iz e &2 RB /NG5 v s 5 7|81,

DCI 2 1A9] A &5 &g B=o] F7]5= Zopx A # a1, o] 2 A& MTC
71712 918 DCI £ 1A9] Z o]} DCI E 09] 2 o] 7} 2o b A] & 5= )t} o
735, DCI 3£ 1A2] B E =2} DCI 3£ 091 HIE 55 A2 FdsH 77
130 H1E 0o & 7} pudding) 3= A2 ©.512] 205 Faf 2 5 e
o] &} o] H] E 0(zero)2 - 7Hpadding)st#] e 3k-8 W, DCI = 1A9] H|E +&
N_1A_short2}3l 3}31, DCT £ 02] H]|E =& N_0_short#} a2 3} 31t}

AapH o, ¥ rgAA el d A= MTC 7} 717k DCL £ 1AE 541 8h=
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[198]

[199]

= Y F2] RB 7|57} ofud, Al 2~8l o] <] % <] RB
shet. 5, B Al A 2] A 7fA]= MTC 7] 7]1+= DCIL =9

1A9] B E 57} 314 N_1A _longd} 2 0haL 74 8 A& A qhatt}, wEah
g AA 2] A 7fAl = MTC 7] 713= DCI =9 02] 8] E 4=7} &4} N_0_long 7}
2rfar 793 A g Al s

= MTC 71 7]5= CSS 2. & A 45 = PDCCHE §-21517] YA =
NRE

E dlolE Ado] AFE 7 d= S E 2 RB /571 ofd A] =8 tff & & 9]
RB 7|52 &4 8}ar, USS A0 & A 45 3= PDCCHeO) A 3=
NRE

£ downlink 37 ol A tlo]E] A do] AFE 7 = Y ZF 2 RB /T
A 4= 9t

L= MTC 7] 7] & SI-RNTI(*E = 4 &8 RNTI(cell-common RNTI , o 71 T
RA-RNTI, P-RNTIL, SI-RNTIE ©]-§-3}o] 4~413}= PDCCHoll A &=

DL
NRB

E dlolE Ado] AFE = A= G FHo RB /|7F obd A28 tf o 29
RB 742 3|4 8} a1, C-RNTI(HE+= T2 @' 54 4 RNTI(UE-specific RNTI) &
o] g-3o] 4218 = PDCCHON A =
NRE

E ot d A A Holg Aol AEd = A= I FHF RBIIG=
AT 4= Ak =, 2 A A A= HlolH o] FAE = Q=
&g Fo] Al 2wl g E B} 22 ko2 7hAaE MTC 717]17FCSS o=
A1 %= PDCCHO A 3= DCI =% 1A2] H| E 427} N_1A_long¥} #+31, USS
Ao 2 A% = PDCCHO A &= DCI =9 1A 2] B] E =7} N_1A_short#} £t}ar
7EA g Z1& AQbEt}. gk ol B A Eo] FAlE ¢ = g Fg A~
NG Z B} 2He gho 2 4471 MTC 7171 7F CSS A2 & PDCCHE =418k
735, 7

*F7] MTC 71713= DCI % 02] H] E =7} N_0_long ¥} #31, USS Ao 2
PDCCHE $418 7 $-o 3=, 47] MTC 7] 7]+ DCL 9 02] v E 527}
N_0_short¥} Zthar 7FA4 S 4= ), th2 A Wapd, 71 A =02 o ] MTC 71715
ol A Avl gl A g #] Gl X3 MTC 7] 7]l Al CSS 4. &2 DCI =9 1A
A& A Foll =,
NRE

= Al2E e F o] RB /N E ol sh i E A A shal, DCI W 1A9] H| &
T2 DCI 2 02] B E =5 5 A3/ vb=7] 913, v E 5=7F o 42 DCI
E ol H] E ((zero)S F7Hpadding)dtod, DCI % 1A2] H]E =7} N_1A_long©]
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[200]

[201]

26
TE AT 4 9l e A7) 7 A2 ol # MTC 71715 ol A Al A]
g4 %) o] Y8 MTC 7] 7] A CSS S 2 DCI £ 05 A48 A% DCI
93

W 1AS] H|E 28 DCIL ¥ 09 B E 5 FdaA vb=7] 98, v E 7
%] & DCI H] E 0(zero)= 7Hpadding)d}to] DCI 2 02 H| E 427}
N_0_long®] ¥ =5 7hE 4= it} W3k 7] 7] A 5ro] A g A] 24 %] 49
Y3 MTC 7171 Al USS A0 =2 DCI ¥ 1AS A5 2 9,
NRE
= dlolH A o] AEE & U=t F9 RB /i 41118}111 DCI ¥ 1A<>ﬂ
HIE 02 YF7FsetA] &3, H E
A7 7N A =& A B A g 2] 1%’4 ﬁ MTC 7] 1011711 SS/E}P—?-_DCI
X 0E AF 735, DCL 2 00l B E 05 F7FshA] 4L, B E 7}
N_0_short7} ¥ =5 A3 4= 9l
EE e MTC 71715 & A& ]
PDCCHZE %3 DCI £ 1A == U2 DCI 29 & =418 4 -9-

_\1 B ot

-
AN
N

Sed z
5
t:r‘
39
N
N
_‘rﬂ
HT
t
mﬁ:
ci

)
¥0
_g
H
]

NRB

2 vl gl A o] A9 5 9= o] o] RB |5 a4 8L, o] 9] o] T
MTC 7|71 &&
NRS

£ tlolg Aol =4l ? A= G Z 9 RB A7} o} Al 28l T & E 9
RB /& a4 3 4= ). =, A gl A] g A1 G el 9148 MTC 7] 7]+ DCI
I 1A HIE FEN_1A shortJJr 2o} ar 7FA kAL, o] €9 TE MTC
71715& DCIL =9 1A2] B E 527} N_1A _long¥} 2v}ar 7P s 4= it} 3l
A 2] %] g #] Aol 1 x]e MTC 7] 7]+= DCI ul 02] H| E 4=E N_0_short ¥}
2vhar 7pAg st ar, o] €9 tE MTC 7171 5-S DCIL £ 02 H| E 427}
N_0_long#} & t}ar 7H4 3 5= AT

3, A7) 71X & USS (R CSS) A2 2 DCILE 1A/0E A4 35,
NRE

=dlolE Ado] AEE 4 = G Z RB NS5 E ou]FtEE A sla

o

DCI =% 09} DCI £ 1AE B E Zo| & ZY3}

E7bebA] AL v E U AR 2 Y E At RS & 5 ) o] 49, DCI
1 09} DCI =9 1A 2] B E Z o] 7} S 5}A] 97] wiol], 7] & DCI 9

09} 1A9]] 3E38¥ o] 91 H “Flag for format0/formatlA differentiation” & =& #| # &
G Atk o] A, 54 2ol A DCI £ 09} DCI £ 1A9] H| E o] 7}
LA = /E}@fol AT 4= At o] €F Zo] DCI 9 09} DCI £ 1A9] H| E
Z] o] 7} 5L 3l % AFEf ol A, ‘Flag for formatO/format1A differentiation’ 2 =7}
AAE A5, MTC 71717} 5 DC1L £ & 83 5= 171 wieoll, o & WA 5h7]
gk 7o) e strt. whebA, o] & A &) 918, & A Aol = DCT = 0%}
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[202]

[203]

[204]

27

DCI ¥ 1A v E o7} Fd s 45, 5 DCI & 18317 9138 DCI
X909k DC I 31 1A°]l ‘Flag for formatO/format1A differentiation’ & =&
Ftete] A % A Qgtt}, 3= DCI 29 09} DCI 329 1A 9] B E Z o] 7}
%%’oﬂﬂ@%, loﬂt EﬁDCIﬂ‘qo TE3H7] 918l DCT £ 1A (=
DCI 22 0)ell 174 2] ¥ E 05 H-7Fshe], &4 5 DCI 29 9] A o] 7} v =7
W50 & AL A

e g, v
NB

= tlolE] Aol A%H 4 Qi hJH| RB S o vl sk, DCI %3 05}
DCLEY 1AS U] E Do) & $9J o H= 09] 718 48]
M| E 57k M2 hE A S FAES & 5 Ak ofm, Al 28 T Fo)
MTC 7171 416 0E1%5} S0 A3, A& Eol M1 /1719] % il 5o
1.4AMHz©] 2L A| =8l T & 3£ 12 1, HoR
DCI 9 09} DCI 9 1AE AL = Ut} 5, 7] 1%0 N*E“ EH %Ol
MTC 71719] A& G Z& 3 5L 3 A5, ol & 50 MTC 71719 A F o] & Zo]
1.4MHzo] 22 A 2~8) tf & 2 5% 1 AMHzY 74 -9, DCI =% 09} DCI = 1A 9]
M=o o] FeeE S Y &8 Qo] A\ DOl ENO] 4= 08 % e,
DCI & 1+ 835}7] 98] DCI 3= 09} DCI =% 1A¢]| ‘Flag for
formatQ/format1 A differentiation’ 2 =& F7}8Fo] A48 4= )t}

o2 &, H]O]H iHHO] A5d 5= J= W9 F = PRBY &

o|7] #l&ll, A & g MTC

‘JE}
A FEo] USS (2= CSS) A2 & DCI =9 1A/0E A48 A9,

|

=<
an
N
e,
ox
o
N
N
N, H]
rlo
o
)
jfz
}L
F O

J

7171+ DCI JUU 1}% S% g d=
NRE

Z PDSCH _RBE al| 418 = glt}. o] ¢} go), 1} E& s H & 9]
NRE

£ PDSCH_RBZ &4 3}e] DCI £ 1A9] dol7t S & 49, CSS<}
USSell Al 25 DCI 29 0%} 1AE 13317 9138 &2kl = t] 5 (blind
decoding) 3571 S718HA ©dt. o] 9} &2 37 o A USSell A DCIE F4135}17]
et EefRl= vlmy o] 355 F7HAI71 A @71 918, A A A o= USSell A
S A TWEES 93 DCI EHE 5, DCL XYW 1AS A3 DCI EWES
FAHA] & AL AjbET)

etr o g Bl vay 45 S7kA7 A &) A&, = v A

AA 3= A7 MTC 71717} 885 A 2 EE 93 DCI £WE 5, DCI £
1AE A8 DCI R E A vt A E5 2
NRE

£ PDSCH_RBZ &4 21 A QFete}, &, A= & MTC 7] 71+ st =1
JNEES Q3 DCI EHE F, DCI 9 1A°] thaf A=

k
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[205]
[206]

[207]

[208]

[209]

[210]

[211]

[212]

28

NRE
& A 2H g F e 4 ste] DCIE G418 aL, Wi A DCI £ el thaf] A<=

NDL

A% 4 913= PRB Q] 4= (PDSCH_RB)E 3 4] 3] DCIE

<<ﬂl-=—7é7-<4 PDSCH>

U o, stk A dlolE Ad o] B Fo] H4E uf, MTC 7] 717} PDSCHE
F218k7] 8l Al oF & 2 TA o2 e vhe-at

MTC 71717} -5 4 <1 PDSCHE 2138} oF & 4 -9-, W14 MTC 7]7]+=
PDCCH2] CSS(common search space) & &S -3l 3ldHE 1 THEE A5}
) o, 712 =0] MTC 7710l Al H&aljof & A-578 4 to] ¥ (ol A h
SIB)Sl W8, 7] A =70] 7] UECl Al H&al oF & A-57 4 do] & o &}
s ok g F A EF] o] MTC 7171 DA ek A 2] A &g 2] 9]
91X 3k MTC 7171 A B3k 4 544 dlo] el sf, Avfe)x] 24 o] o]
A ojol) 91218 MTC 71710 Al B 4 544 dlo|eli= 1 v go thE &
oh_q.

ol & ¢ OHE‘MMH A JHA= MTC 7171&5 918 CSS 49 3 7]1E UES
A CSS P& AR T A Abeth o 714 €SS 9 o o] e 3 €SS9
RE ZH¢], PRB & H/HE= M HE 29 g o] 2 o At e 2 P A2
A A= A el A g #] Aol Y)x]e MTC 71715 91§ CSS o 7}, 18 A
%= MTC 71715 3 CSS G & A= 3 412 Altsr,

olu], MTC 717] &< ¢ gt SI- RNTI(system information RNTD)Z 7] UEE 9 3t
SI—RNTIQJ’ === U 1= o-] 7] _.4 5} SIB = 12 /\41_57(4 Z—] /\]:LE—E
A%3t7] 913 RNTIE 4—%2 # Slck. 27H8 02 Am el A g A
AA & MTC 71715 913 SI-RNTIE H 52 ALg-3}o], SIB 5 Al 54 %
AN1dE AT 5 & AU

MTC 717]3= A4l o] AF-8-3F CSS 9 &S MIB(master information block) 5=
SIBS ol 7| A 57 2 E g = Itk = MTC 7171 & #8254 4
PDSCH7} A %3] = 492 Aol vl ] A3l A o], MTC 717] = CSS o=
PDCCHE 418h= 218 7IthakA] & 5 ATk

71 UE7} -5 4 PDSCH7} 741 E]% PRB ¢ %ol tfgt YR E CSS o=
o ANEE T8 @& Az 2, doly Ade] AEE
L/\E]o-] glt MTC 7] 7] _,,]z:s_ /\‘jﬂ Ezq 7(4 PDSCH7} }\] }E]
FA 6712 RBE 2142 5= At} = MTC 717] & MTC
%] PDSCH7} A %4 4 9+ RB Og %1% MIB =+ SIB 5=

%—H]—Q_ _/,: [e3}

2 A-54 4 PDSCH7} 48 MTC 7171} AW &) A g4

{

|

MTC
s

KeN
=
°l
=
~

>
W r
of

s 00{‘

-

o

¢
N
F

5 19

%
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rlo
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[213]

29

A el A2 3 A5 g MTC 7] 7] <F A 2] #] 84 =] o] opd x| el ¢ =]
AH 3 MTC 717] Abololl &5 55 ahi= A5 g ol & = . o] 45,
A g MTC 71719 745 vl 2] A1 6719] PRB “dell 4] PDSCHE 541 #ff of
iz Ao 2 7 o= 9ler, g ahe 5241 ¥ PDSCHYH2. = 3= PDSCH W<
e SIBE Had 844 53 5 vk kA, 7] MTC 71715= v €
gl Wb 310k, PDSCHE ¢lo] A ahihe] SIBE A @ < vt ol &
E0], Al BFS] o] SIB7F A B3 Q) #5 2 #25 ol A 41 B = A atell A, v
B4R A A5, AFE MTC 71 7] 5= A HIZH Q) 45, 425, #45, #65
gell A |l el PDSCHE ¢lofoF A1 BF9l 2] SIBE v 2 4= S| drt. whef
MBS Q) Aol A SIB7F A1 H 4] eh=rhd, v A B2 e Q) Aol A SIBE
2o, 347 A4 S TE SIBE ¢lolA tad & A=A drt 52
= AHAH = 3 sto], A1 Bl ] SIBE ¢ 575 3t PDSCHE
o] MTC 7171 7] &34 671 9] PRBE Aol A= 45, 71 A =& &l
1715 913 PDSCH7} 371 670 2] PRBE 1 ] 4= PRB el 4 3=
(puncturing) ¥ oo 7H4 3 5= 9l o, 123 A& a2 Eho], SIBS
}3l= PDSCH| th&-9 A4l & &3 e = ot
g oe 7o Ri=, 71452 MTC 71717k CSS PDSCHE R4 B ¥ 34
FEE A AT Al1d g F8 MTC 7171l Al €] 5714 MIB 52 &3l
MTC 71719 Al &E F71 1, 52 MTC 71719 Al vl 2] A A8l & 5= Slek. o] 2%
MTC 71717} SIBg-2l 4 H.Z ¢l7] flsted MIB= 223 A4 RS 33 5
2421, SIBE ¢ ©F 3hi= RNTIG ol tf ¢ 4 Bt MIBel| X950 9l=
ATk 714, 4 AAJel3= MIBE ¥ 3}sH= PBCHA © SIB7} PDCCHg]©]
e e s 22 ® 5 vk 5 Y veol7bA s, RNTIE 718 e #) 24
Al efol 1A% MTC 7171 2F A 2] #] 874 %] ] o] opd %] <fo]] 9] %] 3 MTC
715 a2y R AgE 4= 9lo, ZF RNTIZE MIBS %3 MTC
1712 <A 7AW, 2427 PBCHZF M2 55 3= 7%, ¢]3= PBCHE| 54 <]
9t5o] RNTIZF A8 e vtar 7k & 4= Qle}. ol & S01, PBCH7F A 9 8 MTC
71718 el A= 2 F, 23 RNTI= A1 | 8 MTC 7171 €] CSS
PDSCHY SIBE ¢13= 2ol A8 5= 1AL, PBCH7F A Bl ] A4] 24 %] <o
12 g MTC 7171 2 A% ¥ = 75, E3HE RNTI= MTC 717 9] SIBH %]
Ab&E 5= ot o] 4, dld RNTIE= USS & H3 5= Slt}. o] 49, 2 MTC
71717k BRI = v 29 & 3l oF 3= RNTIS] 25 &0]7] 9184 24 MTC
7171 E A B HE 9lofof 5H= RNTIE 49l A% Al 719 S 53] MTC
71712 de v, vl A E o e 5 Ak ol & 59, MTC 71 715=
A B2 Q) 407} #5 2ol A 2] SIB B CSS PDSCH= 7§ RNTIE ©] 838}
tlagsharl, thE A Bz g 9ol A= AREA Q] RNTIE ©]8-8ho] st
ot o] S8, sl Aol 7] A 52 MTC 71717k CSS PDSCH 3= SIBE
g MEZY RS HEW] FE & MTC 77| & A& F A, F71/ZA 9

=

2 80w
=S I

J

o

Hd
juis)
ol

iy

B

N
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o

2 deEE Ik S22 U R s Aol 71X 52 USS PDSCHE: ¢
E
u

2

[214] <9% 5733 PDSCH >

[215] o =2, 3t A ol | A de] g Fo] FHA4dE wl, MTC 7] 7] 7} @t
542 (5, UE-specific) PDSCHE 413}7] 918l HalloF & 5218 FAHo=R
Avsid the 3 2ok

[216] (1) PDSCHY] F3}5= 9]

217) AR, AREMIC7171E A HolEl AL 50 5 2l gl s
F2AAE 9,437 MTC 71715 913 dlole] AR S A 315 A2, 1)
2R AN, ) e A4 Rl wrek ¥ A, 3)
W17 % semistatio) . A 71V T 4) 54 0 % 48 5 Qo B,

A g A G # Aol A eh= MTC 71715 HaliA] sfd Aol 7 A5 5L g
PDSCHE & #+(bundle)s o1 2] MBI |95 ol A vh 2 o8 A5
Lt} o wl, PDSCH7} HHE 5] 3= A B Z g 9] 7+ 59+ PDSCH7} 9 %] 8}3=
FI(HE= RB G 9ol vhAA =¥, A5 e adrt 2015 5 UTh

[218]  upEbA], B HAA S A A= T Y e PDSCHE 9] & £r(bundle)o] & ¥ =
A B 29 -3t & ¢toll = PDSCHE] 53k /1 #], 5 RB A A7} W74 ¥ %] o4 a1
FAE R UAES ) A F 08 145 Fxete] Ashd oSa g

[219]  eJAIA L= = 140] e uke} go], A1 PDSCHE 9] # 2-(bundle)©]
A5 E] = B2 Qs Fotolli= PDSCHE Fub= X = WA ¥ A g
FAE = o). ol & E0], PDSCH H &2 A &0 Azt = 3 A
A Bz Qo] M, PDSCH # &2l T3k $1X13=, 471 PDSCH % =2 A %]
v w7 x] f-21E = vk whelA], MTC 7] 7] = & Y 3 PDSCHS] #&-9]
TR = Fetell =, A WA B Qo] Fabar /A7 A fA HTkaL
78 4= 9lk. thRE, A2 PDSCHE| 5 +-(bundle)©] #1542 ool =, A1
PDSCH®] % = (bundle) ¥ tH& F= 3= 9] 2] Aol A HE4 5= vt

[220] (2) CSI(Channel State Information) X.21

[221]  oE g, ARt o' UEE 7| A5l A stdd 2 A2 o] AH & Barsty|
AWM, F71H 08 Ei= W F7]H 07 CSI RaLE $=3)3t), dubx o2 CSI=
A 37k A K., o 74t} RI (Rank Indicator), PMI(Precoding Matrix Index), CQI
(Channel Quality Indication)E 32318 4= 9t}

[222] 2, AEH g MTC 71719 dlol8 A o] tf & Fo] A% 45, 471 MTC
71715 7] dlol g Ajd ¥ak ol g v & Ad 2 33 4] S (reference signal) 5
| FHaE A F AR FAE 5 A "ok ol 3 A5, 7] CSI

o] e = B R = FEA ekl = = ok whebA, CSI R e}
H#A A = MTC 71719 5ol depAof & 4= 91t} o] &}, 52714 CSI B.aLe}
F714 CSI B.are] s A 2] vpo] A ehr] = §hot

[223] a) 7|4 CSI .11

IPR2025-00138
Petitioner's Exhibit 1018
Page 000031



WO 2014/204128 PCT/KR2014/005100

[224]

[225]

[226]

[227]

31

HA, do)e Qe o] ¥l MTC 7|71 7F 71 A =roll Al 5714 €SI
H1E 588 249 MTC 7]7]&= CQI B8 98] ofu) &k whal o] CQI 3 =M,

o At} 3t & (wideband) CQI, +-TH & (sub-band) CQIE 3 & A & o}of 3},
oju], MTC 7| 7|7} A& & & A= CQI A = W o B = vt 33 & A 55
ae e Aok of e &2 CQIoll thall AR skar AR CQI A o} 2} R,
PMI ‘& TF& A Ho] tf gt g =wlo) &= et 484 °‘E}

-t & (wideband) CQI2] 745, MTC 717]3= dlol g L& 9 449
)& o] o} AJ 28l o & 2 A A o] o) §F 3] 9 (wideband) CQIE K318 4~
ATE MTC 71715 CQI 3 =5 423 3F ff of] 2} Al o] 42218k CSI-RS, CRS &
o]-g3sto] CQIE F7g3staL, oo ti gt =g =83t 4= it} f A Eal| A
MTC 71717} 8] 5 A| 28] o) & 2-2] Zd 4| RB 4ol 4] CSI-RSE G741 8HA] &3}z,
Q7 RB Aol A 5 CSI-RSE A48T gt i, 7] MTC 717]15= 371 Y4 RS
/g 4 413k CSIRS ¥H& A&-3He] CQIE F4 3k o) & i cQIzta
e ok A A L2 MTC 71715 dHolH Ad e S4% o EHeE
AL-g3Fe] CQIE FA4 8L, A7) =% oo Zo) st CQIE A CQIE]rF_’
=gl 4= olrk iRt o= A7) MTC 7171+ 9hA A8 gk uhel o)
PDCCH:= A 228 o % Ao 4| =218k .2, 47] PDCCHE FA13h= <t
A 41 = CRSE o] &3], Al 2~8l A A o & Fofl o gk CQIE S48},

o|E =gk 4= 9lt}, 3=, A7 MTC 7] 715= 23] 9 (wideband) tl] ] €]
Ao oo Foletar H3ka1, 43 7] ol E Aldel A CQIE 435, ol &

v =k o= 9l
2t 9 (Subband) CQIS] 7 $-, CQI H =& &) =4S Fa)aof & 711
o Al HolH & AT = tlHF F ol 4 (sub-band)°l] T gk CQIE

=l = olnh o & 5o, & 158 Fxste] Ashd ohsa 2ok

155 Fxste] & %L ulef o], o & Eof A B2 ¢l Kol A4 CQI
g =g et A9, ARz 4 Ki%ﬂrﬂ o] 7 N7j ol B ZH Q] Aol A
548 7 o, tolE & AT  J= U9 F F A = AA
¢ (sub-band)el] T ¢ CQIZ = 2tk ol 371 N9J @2 CQI

FEws e Az F2 gd 5 Ak V] Fulge b 2

A5g Hol= MY B d 4= Atk =, & 1500 =AIE vhel o], A& ¥

Nel HEZY Q] Ftel = TI‘]")F“

PDSCH7} =419 wj o]l 3= A}7] &}

-of) & (sub-band) E-¢l] o 3F CQIE

tf & Z A}ol A PDSCH7} =419 UHOﬂ k=

T4 8= -l & (sub-band) & ©fl T &t CQI’ET 3?3 ske}. 7] CQI;ZO A 7}

Zo| A, A7 MTC 7171= A7 7FS £ & A5 S

CQI #t 7} 371 M7 o] ghell gk G RE v =Wt

TS & E0,6712 RBE 74 € 5 St

o 4
Ts)

wf
£
o
=
2

o] =
31k, o212 4] MoAel
A

ULOH}\1 N7H }\1 |= JhvA Eﬂ o)

ﬂﬁwi

IPR2025-00138
Petitioner's Exhibit 1018
Page 000032



WO 2014/204128 PCT/KR2014/005100

[228]
[229]

[230]

[231]
[232]

[233]

[234]

[235]

Fok 5418 4 Q)i T el(re] B ol $1A % Tje 4 H o] ko] 9143
flhe) G130 CQIE S ol L 5 e ol WAl Rl

A7)z ol E 59 6 PRBY 4= Tk
RB 0~57} A 2 PDSCHE §~418} a1 o] &
A ‘;ﬂ 7114 Hﬁiaﬂ?; %QFPRB 6 ~ 1174 & PDSCHE =41 81= 74 -9-,
ool el 51717k 30|, PRB 0 11<>ﬂ thal - 471 ¢] gl o g CQIE
FA438}aL, olF 7HE T2 A TS Holi= M9 FdlFel bigk CQIE
V| ThE o 241, el ] A717F 6019, PRB O~11°] t 8l 5 274 ]

T & ol ﬂ%ﬁPCQI-E— S48, 7MY & A g Bol= M Foj ool &
CQIE ¥ =gl CQI~JJE‘:‘”?ﬂ ol = 7Hd £& A5 Bol&= M9
o el d]?&CQI a3 Fo o] QA AE A AL 5 Q)

o

HA 0 8, A7 MTC 717]+= A 228l th &3 A Ao 4] PDCCHE 41 6F+=
&l A 4% = CRSE o] &35, 57 -t & (sub-band)°ll T §F CQIE
ZA3}aL, olo tigh =g e 4= i)

EE, A7 MTC 71715 S48 U9 & Aol A VA5 o2 HE ASH=
olE] AE& Fa1E uwf, V] FHA4E U E oLl gYeAx
Z1th, CRS, CSI-RS) &

& Falste] Y e AT ARG
sub-band)°ll T} ¥k CQIE =74 3kaL, o] & 7| A=l Al F7h4 o= 3=
o0 2 = 3 = 9lr},

5162 st drgshd vt g
62 (a)°ll Al vk} o], MTC 71713 71491 CSI 54
12RS)E A8t s F oSl the CQI AR E F7H4 o=
Jo= 7] 71 A=l =gk o= gl o) & &, 71 A =2 7]
CSI &7 F o9l tfgk 4 HE RRC H+= PDCCHS & &3l MTC

&= T 7] F7HA Q1 CST 54 T ol i A Bz, RBE
FdE Aok 22 giokH 22, A7) J B PDSCH 221 9]
O 2HE S QI L 2R Apo)(gap) 22 HHE 75 A

EE=MTC71717F F7H 22 CQI S4 S 78 @ ol ol om wi=
MTC 71712l W 2 A& o= At} o] 75, MTC 71 7] = 7] 4] =<l |
FIHA o2 543 Ffg G ol e CQIE | =wE wol], CQIE 54 F
ool oA AR, A Fi G g ARE S A =

gh, 5169 (b)oll SAlE ukel o), 7] F7HH Q1 CSI 574 F g &
PDSCH =419 tf 93} %o &2 o= Q13 5= v} ol & 50l MTC
71715 x1 RB7H x+a¥ RB7HA & PDSCH®| the] o & &hed wkek-S o, 3
x-MH RB-E] x+a+M™H RBC] & 9ol t) ¢k CQIE S 3te] 7] A 5ol A
=gt 4= gl

b) B] 7] % CSI E.aL

JN 18 > 3
S~ ]’O{’
7 2 o

dft Ho oo &
ot &N

e
mlm

b

EJN&“
Jl
O

2

o 2
_I_z

S0 N It o
12 b NN g BN

IPR2025-00138
Petitioner's Exhibit 1018
Page 000033



WO 2014/204128 PCT/KR2014/005100

[236]

[237]
[238]
[239]
[240]

[241]

33

7

—_—

Al Al ¥ 5714 CSI a1 E F-3317] 98, vlo| g A de] 0o %o

¥ MTC 7171 PDCCH( S & H 21 IHEE ELshujo] €SI 2% A=E 53
7] 4] CSIE iLs}a} A A & Wholok &l A A CS] &3 BE= 1 H|E
]EE?HE]OJ oluj, & A o] ut=A MTC 7] 7] = ¢ 3 CSI
e IHER -7—”9 Aot ghA, A7) 71 A5 CSI B E 9§
T = F-o & (sub-band) S "] 9 AT Al 1E & S A MTC

Al GEFAY F& vlg] A gAY S 7]

A Adst 5= Q) 1™, 7] MTC 717] 5= 3

%= CRSY CSI-RSE o] &8t A& e o Atk Al
CSI &% =7} £33l PDCCHE A H X 2] Aol A =A18HH, A7) MTC

Moo B = Hu

imgw
ﬂ

_l

N
=

Nopxomh N oxl o e N e
>

ox ) K

=7 ARz Q) AdA 4L S et 23], 4] CS1 L%
328 PDCCH7F 741 ¥ = A B2 8 Q) Aol A, 7] Ao v s
T2 71 MTC 7171 7F 74l 8ha= Hl o] B 2l 9 %iﬂ o & 2ol 3
2 | A TG Aol H4& 53T 5 gle 495 TS 5 Aok
A& A8 7] fElAM, 7] S0l e EE HEEH}?}% ol
d =7} 39 PDCCH7E 741 ¥ = A B 28 9] ARTHkHE HolA &
'E} =, 7371 0] A= A E S A+kE A 3%

shA, Yo 714 CSI B.aL 8 = %W‘?ﬂ CQIE Fie C
H| 5714 CSI B.alel| &= 1o = 282 = vt

o>
N

<PMCH(Physical Multicast CHannel)>

ghA, shak e A o] Bl A d o] ) & Fo] F4E w, MTC 71717} PMCHE
FAsH7] el A&l oF & w2 FA o= st o33 Eoh

MTC 7171 Aol RizhshA] o2 5448 Xy, RIHSHA] ¢5- to]H
Falel] H A3} Eo] 9lar, gk A g v 8-S el Al 8 o) o Fof v
dolg A g g Fo] HAETE, PMCHE 21814 53 4= Qi o}, ujehA,
A JhA] el wf =W, MTC 7]7]+= MBSEN A] H 3Z 7] ¢] o] A = PMCH2| 441 &
ZIEHA] k& 4 ek B} A A 02 MTC 7] 713 MBSFN A B X 2] 9] of] A

AFEa INEE A9t B dolg Ald 2 Ao] 2 d o] =418 7l &HA]

%S 4= AT} 3= MTC 7]17]3= MBSEN A B Z g ol A & do| g g &
Aol Aol AL 7 EHA] S % ) B A o2 MTC 7] 7] 7F
AEEE(TMI) /T AEEE10(TM10) & X 8hHA] $8h= 7 -0l =

MBSFN A B3z g ¢lof| A 2= Holg 2 B Ao A o] +2l& 71ﬂ1€w
A AEFH A TANEE A Qg Alo] A Lol ] F41& 7] shx
22 4= dth o] & lElA MTC 7171 7F TM9 Z/53= TM10-S A o ol o &t
735 (capability)S 71 A F o2 A1 dlE 5= ok A A o2, M9 H/EE
TM10& Al ¥38HA] &8t 49, MTC 7171+ CSI-RSE & 7 A=A gle=A ol
et Aee HEg 7| Ao Aladd & 4 gt} 52 TM9 4/E= TMI0S

A

IPR2025-00138
Petitioner's Exhibit 1018
Page 000034



WO 2014/204128 PCT/KR2014/005100

[242]
[243]

[244]

[245]

[246]

[247]
[248]

[249]

[250]

o 4

tlo

A QA E-3HE 25 MTC 71713 CSIRSE W8 = A& A gy
UTH.

<TDDY] 2#H 2 A B EF oA T3>

ghA, stk e A ol E] A d o] o) Fo] F4E W, MTC 71717} TDD9] 2~ 942
*1 H g Qlef A Halof 3 F2g dystA v 2t

254 BTy Qle] A ule} MTC 7] 7] 7} 2294 A B & Q] Abo] A

2134k % OFDM 41 #:2] 57} eheb ek, ol w, 7] &l UEe) vl &4
o] ol A ol ] A Y-S Salehiz MIC 71719 A5, A7t s =
SEES DE R GO Rk B R S S R [
Heze|e] el B E RES] th o Bl & A9 5 9 A7 Y 4
o)

et FHA4aE g E Aol A glolH Al d g 218 MTC 717 7F =34
}\11:1 J.gﬂcﬂ /gzq 0 5% /q]EIE] /\Jﬂ/\ﬂ }\11:1 3 ]%1 R’ﬂHE DwPTS Eo]- rE
OFDM A} &0l t al| Al A] 228l ) & = A Aol A =41 %AlE%& A o+t o]
A5, 71 A =7 DWPTS &<t A A o & 32 Aol 4] CSIRS & 5302 H]
MTC 71717} DWPTS E¢t A A tf & Zof tj ‘Jcs S4S Fdsles o 4
=

127 A, o) AN e g g o EE 5 9
o % Sol, & g ol 2

A o] (firmware), 23ZE 9o] =

TR Ad ol dal 7AE Aok FA A S E = BHE F RS
Avslr] & g}

L 172 & HAA Y AT T A S = FAAEA A AES e EE ot

71 A =5(200)<2 3Z =2 M| A (processor, 201), ¥ X 2] (memory, 202) ¥ RF-(RF(radio
Z=3}27) unit, 203)S 330}, W 2.2](202) = T2 A4 (201)8F A H o,
ZEAQODE 537 g s A BE A El REFE(203)E
ZZAA 0L A, T AEE F4 R/EE FAIGT ZEAAM201)=
AjbE 75, Y H/es S A =g A A ool A 7] A= 9]
EAE T2 A0 o8l EE 5

MTC 7] 7] 2 A A (101), ¥ 2.2 (102) 2 RFT(103)% 33t
H 2.2 (102)= ZEA A (101)e} AZA = o], ZEZAA(101)E 53171 9 g
tFet 4B E A RFF(103)v ZEAA 10D A2 o], A5 E
A 2/ Al g TR A 101 Al V), g 2/ S
T A gy,

3z 22 A4 = ASIC(application-specific integrated circuit), TF2 A, +=¢] 3=
/= o) A e A& Eee 4 v}, v E.2]= ROM(read-only memory),
RAM(random access memory), = & 5 # E.2], W] 2.2 7}=, A4 v A D/E=
OE A AAE TS 7 AT RFR= T4 A S5 Aestr] HE
o] ~ME S| 25 F3e = QIvh AN o7 A EQ o2 A d o, st

IPR2025-00138
Petitioner's Exhibit 1018
Page 000035



=]

£

ZAM W
S RH FHEE

hya

1
1. —

PCT/KR2014/005100

2 A A 2k

Ay

)2 e

k. v w2y
o7

o

[¢)

PN

=

e

Al
=

3l

S

FE(H, 7

35

T

1.

3

)

kel

3
2 A Al 2]

A=
T

hya
, =

eloll A AL

WO 2014/204128

[251]

2)
7 R o
By = G0
o ™ B
ol =
K oF

5]

DN

o] ek o] A @11, T
dl-

T W W
W oy oy ©
T T o o AF
pt %W%
oF T = T
WA T
1)

%EturLt_E
WS 5o I
) o o]
ULIJI;O&I
X T X

s B
BB T
RO (K
m K 4 o
R O ok
WY
M TR R
~ T B M T

IPR2025-00138
Page 000036

Petitioner's Exhibit 1018



WO 2014/204128 PCT/KR2014/005100
36

AT

913 1] MTC(Machine Type communication) 7] 7] | A =41 B} O 2 4],
ABe g e 3 WA L 5 H A OFDM(Orthogonal Frequency
Division Multiplexing) A1 & Aol A=, Al 228 T & 22 A A &
a8l Alo] A& Al s @A 9
71 B ] Al HA A EE, A7) A 28] T o] Zof] H] &)
A4 U g FdAnt tlol g AL S 2182 Agsh= dAE
FESF5haL,
= AR I

SRR

3z

—_—
)

Ao Aol 4] Arzaeie] Al WAl 4877
A WA AR g7 A2

= el volE] AL S A sk
Al H

A

Mo 12
I
2
o & §°
oo rfr
Ol e o
e B o

Jm
o o

(1% 2]

o -

—
i_,
ng:—’
= @
e

N

18 ox
N
o >

B [d
>
BT 1)
N fo
§e =
Mo
E)
o>
i
N}
N,
By
42 db
At
s

o

2

i

o

N,

R

iz
)

o 5 M [

I
N
)
0%,
N,
2
2
=
(i)
tlo
4
2
olr
ok
ul

it

‘_&4
Jm e
)

o OH'H
o,

o
o
P‘L
Y
4
2

o

_.
ot
=

773 3]

2
o
olr

_Oz -
X

N

2

2
l;g

=

A3k= OFDM A 9] i 5ol théh 4 HE

o, &7 24 A7

oo
—o

o o
oF
ok

H
ot
=
%0,
2
>

(23 4]

2 N
PR
'
=
AE,
A o

=
=2
o
"
)
<
jubad
il
0%
2
>
0%
)
>,
>
)

il
)
2
ol
p‘L
2
o
BN
2
ol
il
k)
e
p‘L
rir
Py
tlo
Jm
o
o
HU )
P‘L
rir

2
of
o I

[41% 5]

—
— 010{_,‘
=
32
2

N

oo o 2 )y AL oox 2 1 )b o 2L W N or oX W
r
EY Sk
= N
[.E Ay
S 52
T 5 e x2
i
1
an)

e e £
i
(2
tlo
4
TR
ol
P‘L
2

7473 6] A1l lofA,
CSI(Channel State Information) X.31 &
AIE = O] E o] gle] 27 pel 2
Gaehis NS B0 iz 44y

1% 7] Aodel $holA,

IPR2025-00138
Petitioner's Exhibit 1018
Page 000037



WO 2014/204128 PCT/KR2014/005100

37
[ -3 8] Aol Lo A,
371 F7F G2 7] dlolEl Al go] FAEE o E o 2K
A AT o] AE o] AAY F& FHH F2 S
AH = A S EHOR 3= =2 WY
[ 9] Al 1gel] A oA,

A7) HolE Aol FAHEE I E T 7MY ES A5
LR = &4 75=2] o 9 (subband)©ll T ¢ CQI(Channel
Quality Indicator)E 7] A =57 0.7 H| =W s}= @A & ¢ E§6)=
A% B0 sk 2 .

-3 10] MTC(Machine Type communication) 7] 7] ZA],
AR
7] FFAEE Alojsto], Bz Qo] A WA H T
OFDM(Orthogonal Frequency Division Multiplexing) 4 & “&-of] 4 =,
A28l G Zo] AAE B3l Alo] Adg a8y, 7]
AMBzgE el Al HA A ERE = A7) Al 2E T o Fof B3|
a4 g g Ant dlol g A d-E& 5213 A A= Aol E

FgshaL,

o] 714 7] Ao} Ad o] 7] ABZH L] Al HA A E71A]
A &5 A k= A g0l =, 7] Ao = g 7] Al fA A s R
7] A =8l ) G 2o v &l FAaE U9 F gl A dHlolH AEs
FABE ST 7] FFAHE Aok A& 57 27 sh= MTC
7171.

(73 11] Al103ell o A,
7] Aol Ado] g7l Bzl Al HA A E7EA] 2] &=
Aoz, 7 G EFE FAA A FaL F47] Al =8 o9 F
AAE Fal 7] A WA AE7A] 7] Ao 219 & A8
AL EA 0= 3= MTC 7] 7]

(773 12] Al103}ell 2o A,
A7) Ao A o] EA38H= OFDM Al £-9] 7|50l T3t A r.E
FAISHA] e ekE ol AV ZEAM = AV AR Tl sk
AL EA 0= 3= MTIC 7] 7).

IPR2025-00138
Petitioner's Exhibit 1018
Page 000038



WO 2014/204128

PCT/KR2014/005100
1/12
[Fig. 1]

s

[Fig. 2]
- oM Zy Y -
s
#0 #1 #2 #18 #19
HEZY

IPR2025-00138
Petitioner's Exhibit 1018

Page 000039



WO 2014/204128

2/12

[Fig. 3]
/
e
/
/
/ iy
//
[ rel .
/ E
5
|
/ .
(&)
/ >
[
/ A
/ 3
on
I F
/
// N /
® )
/
5 / //él
o / /
B o VAR
o| E
[ (¢ w
o & 2 5
2 % a
) =
S HIE:
c c
o1 o

PCT/KR2014/005100

ar

80

GO Ef

Y
Hof &9

symbol

|
One OFDM
.

IPR2025-00138
Petitioner's Exhibit 1018
Page 000040



WO 2014/204128

3/12
[Fig. 4]
T EERE
7 OFDM Al
k:NRB X12—1
g 2=
/ 7x12 X} @4
El
0 —r
%J 1=
pp | 0
~ | o el 22 (kf)
— | Ik
X N
o i
p
k=0
£=0 1=6

PCT/KR2014/005100

IPR2025-00138
Petitioner's Exhibit 1018
Page 000041



WO 2014/204128 PCT/KR2014/005100
4/12

[@ |

[Fig. 5]
mlof ¥ e
NN
DN
) ez TP ——
Totr |- oz -
|
[Fig. 6]
I—‘A|I7_I'
ESTES
PDSCH
e \

'

subframe

IPR2025-00138
Petitioner's Exhibit 1018
Page 000042



WO 2014/204128 PCT/KR2014/005100

5/12
[Fig. 7]
m=1 m=0
o EY
m=3 m=2
HjOlE FY<
m=2 m=3
Mol &Y
m=0 m=1
st &8 2nd &&
MeEZf Y
e RS

IPR2025-00138
Petitioner's Exhibit 1018
Page 000043



WO 2014/204128

6/12
[Fig. 8]
T T ( (
) o
B BT
N Eo \ —> 1{1_0
Tl ol
= < \ <
=1 <
o <=
a \ >
1 > >
e \\ -
= 2
MFEIIN => %
= 5| = T
gl gl A \\ 5
of </ o
o =)
<1 \ S
N <
MEIEIN = %
T o4
= < \ <
Q| <
of <{=d
= \ =
1 1 U .
Hmcj/i HJSAd . - HOSNd B
(oweyang)B Rz FlY (weyans)BlRE A lY
. ;
N 1'(?0 \\ :> I(?O
| |l ol
=R \\ )
a \\ =
. (. |
HDDad— HDSd | HOSNd |
(oweyans) BT Ak (eweygng) B lRE Al

PCT/KR2014/005100

20MHz

20MHz

20MHz

60MHz
(b) & CC (Multiple CC)

o

CC (Single CC)

o]|
2

(a)

IPR2025-00138

Petitioner's Exhibit 1018

Page 000044



WO 2014/204128

7/12

PCT/KR2014/005100

[Fig. 9]

I

]

o DL 84 HH&T} A

4 A Y
=T
FRINNVN |
5 /
a|_[| \\\
= 3 \ o - CF—
H| | &
1|
S
thaks 9ot RLEE CC
(Monitoring CC for a UE)
[Fig. 10]
MEZ Y
- = -
| Al 24
RO RO
A+l
== |[Ro RO
RO RO
il RO RO
=0 {=6 {=0 {=6
OHH|L} ZE

IPR2025-00138
Petitioner's Exhibit 1018
Page 000045



PCT/KR2014/005100

[

S EXNIDI
OOOOOOOOOO



WO 2014/204128

PCT/KR2014/005100
9/12

[Fig. 12]
System .
bandwidth | Mo /)?/ PDSCH bandwidth
[Fig. 13]
OFE|Lt ZE02| CRS
22 OHE|Lt ZE10] CRS
i etEIL ZE20| (RS
5 S5 OHE|Lt ZE39| CRS
PDCCH
£%0 a2

IPR2025-00138
Petitioner's Exhibit 1018
Page 000047



WO 2014/204128 PCT/KR2014/005100

10/12
[Fig. 14]
T
O
A
(]
a
T
O
)
(]
a
olo
ofF *
il '
Ui
5 S
O )
«Q 0O
(=] o
o
o
= T
A
(]
(=19
N
T
(@)
v
[
a
.
.
y N\\
T
Q
w
[
o
I
Q
(V2]
[
o
olo
olF :
e
1)1}
5 S
A A
b2 [a
o o
a- N
=
= -
O
w
E
AL
I
()
wv
[
o

IPR2025-00138
Petitioner's Exhibit 1018
Page 000048



WO 2014/204128 PCT/KR2014/005100
11/12

[Fig. 15]
on
=y
H|
1|
'3 T
T A
2 [
o
T
O
wv)
A
o
xI
()
w
[
\0—
I
o
w
o
[a ™
I
@]
v
fan
o
\\\
X
g§
AN
&N
TN
AN
A
N
I
§§
R
I
N
§\
3N
ol -
o O
AN
H| =N
1|
x
&1
<
N

IPR2025-00138
Petitioner's Exhibit 1018
Page 000049



WO 2014/204128

[Fig. 16]

12/12

A
of

12 >
i o
)
w)
()
()
T

(@)

PCT/KR2014/005100

HEEEICE TE

T = H—I

T390l OS5 rj

AAH N
5| [PDCCH PDSCH 441 Cj &
s %%%% Tt cs i%; Rrjo
(b)
[Fig. 17]
100 200
P P,
102 202
P P
TEE TES
101 103 203 201
EE RF& X RFS EEY

IPR2025-00138
Petitioner's Exhibit 1018
Page 000050



INTERNATIONAL SEARCH REPORY Jaternational application No.

PCT/KR2614/0605106

A.  CLASSIFICATION OF SUBJECT MATTER
HO47 11/0602006.01)i, HO4EB 7/26{2006.01 )}

L

fication (IPC) or to both national classification and IPC

According to International Patent Clas

B. FIELDS SEARCHED

Minimurm documentation searched {classification system foliowed by classification symbols)

HO4J 11/00; GOGF 15/16; HO4AW 72/04; HO4R 7/26

Docwnentation searched other than mintmmnm documentation 1o the extent that such documents are included in the fields searched
Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Flectronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: MTC, symbol, GFIM, subframe, bandwidth, chanuel

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y HUAWEI, "E-UTRA Downlink L1/1.2 control channel Mapping”, R1-071105, 3GPP TSG 1-2,10-11

RAN WG Meeting #48, St. Louis, USA, 12-16 February 2007
See pages 1-4.

A 3812
Y HUAWET et al., "Considerations on the bandwidth reduction for low cost MTC UE’ 1-2,10-11

R1-113659, 2(;?? TSG RAN WG1#67, San Francisco, USA, 14-18 Noversber 201 1
See pages 1-6.

A VODAFONE, "Low cost & enhanced coverage MTC UE for ETE-Core Part”, RP-130848, 1-12
3GPP T8G RAN meeting #60, Oranjestad, Aruba, 10-14 June 2013
See pages 3-4.

A US 2011-0264740 Al (D]A( HINA, Johu et al. ) 27 October 201 1 1-12
See paragraphs 6-7; claims 1, 4; and figures 3-5

A US 2013-0136098 A1 (LI Ying et al) 30 May 2013 1-12
See abstract; claims 1-2, 8; and figare 3.

{::E Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited docurnents: “T7 fater document published siter the international filing date or priority
“A” document defining the general state of the art which is not constdered date and not in conflict with the application cited to understand
to be of particular relevance the principle or theory lying the invention
“BE” riier application or patent but published on or after the international X document of particutar velevance; the claimed iion cannot be
ing date counsidered novel or cannot be considered to invalve an inventive
L7 document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to estsblish the publication date of anocther citation or other
spactal reason {as specified)

claimed tvention cannot be
step when the document is

“Y”  document of
considered to

ular refevance; the
olve an inventive

“07 document re ng to an oral disclosure, use, exhibitton or other combined with one or more other such documents, such combination
means being obvious 1o a person skitled in the art

“P” docuer "mbiishedprior 1o the international filing dats but fater than  «p»  yocument member of the same patent family
the priority date claimed !

[1ate of the actual completion of the international search Date of mailing of the international search report
12 SEPTEMBER 2014 (12.09.2014) 12 SEPTEMBER 2014 (12.09.2014)

and mailing address 01 the ISA/ER Authorized officer
K(‘tc’iu ]Nz]]ectua'

simile No. 82 42 472-7140 Telephone No

Form PCT/ISA/210 (second sheet) (July 2009}

IPR2025-00138
Petitioner's Exhibit 1018
Page 000051



INTERNATIONAL SEARCH REPORT

; S International application No.
Information on patent family members

PCT/KRZ014/605160

Patent document Publication Patent fanuly Publication

cited in search report date member date

)5 2011-0264740 Al 2771072011 CA 2756669 Al 2771072011
ON 102872008 A 13/03/2013
EP 2561669 A1 27/02/2013
EP 2561669 B1 26/02/2014
JP 2013526173 A 20/06/2013

52617
KR 10-2013-0066519 A 20/06/2013
TW 201218712 A 01/05/2012
WC 2011-132103 Al 27/10/201

Us 2013-0136098 Al 30/05/2013 WO 2013-081376 At 06/06/2013

Form PCT/ISA/Z10 (patent family annex) (July 2009)

IPR2025-00138
Petitioner's Exhibit 1018
Page 000052



ZAZEAN .
T A F AR A PCT/KR2014/005100

A, &0 §3E 7 EFEFA S EFAPC)
HO04J 11/00(2006.01)i, HO4B 7/26(2006.01)i

B. FAHE Eof

ZhE HEEAGASHETE /1A)
HO04J 11/00; GOGF 15/16; HO4W 72/04; HO4B 7/26

A 71E ol fab= HAEY o9 o] &3
PSR ALHFR Y BT ANSUGTR: 2 H2E ] A TRC
LEGFHALEAGTR 9 dEFNLEAMNFTR: AL HrTd e 7A€ IPC
T A &AL o] 8= A} o o] el ul] o] 2~ (H o] ¥l W] o] 2~ 2] W A Bl Z] A of(F R ah= 1)
eKOMPASS( 531 % W3- A 28 ¢ 7)€/ =: MIC, 4%, OFDM, A=B=:<), digdE, A4
C. #IFEA
7hell aLef+ QBT % A TGRS A A1A P A7
Y HUAWEI, “E-UTRA Downlink L1/L2 control channel Mapping , R1-071105, 3GPP TSG 1-2,10-11
RAN WG1 Meeting #48, St. Louis, USA, 12-16 February 2007
o] x| 1-4 F=.
A 3-9,12
Y HUAWEI €] 17, “Considerations on the bandwidth reduction for low cost MIC 1-2,10-11
UE", R1-113659, 3GPP TSG RAN WG1#67, San Francisco, USA, 14-18 November 2011
o)A 1-6 .
A 3-9,12
A VODAFONE, “Low cost & enhanced coverage MIC UE for LTE-Core Part™, 1-12
RP-130848, 3GPP TSG RAN meeting #60, Oranjestad, Aruba, 10-14 June 2013
se] | 3-4
A US 2011-0264740 A1 (JOHN DIACHINA €| 39) 2011.10.27 1-12
w2t 6-7, A7 1, 4 ¥ = 35 ZHE,
A US 2013-0136098 A1l (YING LI <] 4%) 2013.05.30 1-12
ook A3 1-2, 8; 2 =W 3 A%
F7h B0l CA%)el 71 Al e] gieh, DA clessiol A waE A g

HAAAD)

A3} T +82-42481-8647

AT +82-42-472-7140

T FAEYEY e A o U FHoR, S5 43E
= Aom nol= AmAS |EShzs A Y i’s‘%ml 2 9] 7127} He Ay ol 28 olger] A5 984
il
(=) = 0o (=) eR =)
éﬂfsf SALE A FASED o1 F st e Y= £ 5l £ shwton Ay Ao Al
=T T EEIRA) = Aer
ks B mE 2 dEEAY EAE L, . ma a0 e =3
OE Sud el RE BB U] Aol g g Y FEI AU A= T AP Fdlo] ol gl e T el
x¥ets 42 I 2] TR A AEE A5 AT 29
=7 rds dgdugde £9 SxRAgel gle o 2o}
NE QoY TA 2D oMol ZAH 28 ‘& FLE UEEAT I Fe= Y
FA AR TA] W
9.2014) 20143 09€¥ 129 (12.09.2014)
AT
A] AT AALE 189, Al A

12 PCT/AISA/210 (7 A E41) (2000 79

IPR2025-00138

Petitioner's Exhibit 1018

Page 000053



A Z A B 3 A TAELANL
g-53d A FR PCT/KR2014/005100
jgzj;gf‘éiﬁ i G & 551%d NG
US 2011-0264740 Al 2011/10/27 CA 2796669 Al 2011/10/27
CN 102972008 A 2013/03/13
EP 2561669 Al 2013/02/27
EP 2561669 Bl 2014/02/26
JP 2013-526173 A 2013/06/20
KR 10-2013-0066619 A 2013/06/20
TW 201218712 A 2012/05/01
WO 2011-132103 Al 2011/10/27
US 2013-0136098 Al 2013/05/30 WO 2013-081376 Al 2013/06/06
X124 PCT/ISA/210 (-8 53] F7H&-=]) (2009'd 74)

IPR2025-00138
Petitioner's Exhibit 1018
Page 000054



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report



