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[47]

(48]

U ES] A Aol A Ao il 9l o 7o #H T 7} o B & Rt 27
o] 2] Ab-8AH(el, PC, UE 5)7F S Alol]l Ho|H & Hol Bll&= 49, 37 &
AEE Abolol] F& o] WA=, CSMA/CD= 7] S5 A8 A4
3= HIolE A Fo] o] Fod = %5 Sz 7Y o]t} CSMA/CDE AHE-8h=
AE AA = EA 13 & ol &sto] thE AF Ao 9§ oy A&
7rAEho] Apal o] dlol B A4S 43 CSMA/CAT= IEEE 802.11 =0l

Al

A

A E o] 9= vl Al A xﬂcﬂ S g ¥ 3o|t} [EEE 802.11 %559l u}2 WLAN
Al 2~ 'S [EEE 802.3 320l 4] A& CSMA/CDE AFE-3HA] 31 CA, =,
%%% QJ_] ],L: H]—/K]Q_ A}_Q_g}J_ glq. x{&: ZL;(],__‘ 6]—/\1‘ L—]]E —]ELJ
k3 5 7EA)5ka Juh7h I ES F7F B o] Q1S ul] &S0 54 A}Al 9]
A el wpe} A&l %1 ghF ] A (S Tk T | lH—% Bt 55 ol A
e AAE Fe] 45 E AL, o] & A A (reconfiguration) 3} = ] ol &=
ol 2] 7hA] Wi E o] AL&E ) IEEE80211 ¥ AR B A up=

A 2="le| A=, FEo] dojd = o, oo = F& A dabrt =)
CSMA/CAE AH-g31= A% %M EA 13 & ol &8to] thE AF Aol

ol gk ol ¥ A3 24l dlo] ¥ X*’\*Polﬂ% < 3] 3] gt

g o] Qloj M, UEE A H 7 o] &4 & 7HE 5= 2, 7] A = (base
station, BS)#} 54l sho] AL-§ A H o] H] B/HE = 2hE Al G BE F5alehs 78
7171& 9] o]e] £:3+t}, UE+= (Terminal Equipment), MS(Mobile Station),
MT(Mobile Terminal), UT(User Terminal), SS(Subscribe Station), 4171 7] (wireless
device), PDA(Personal Digital Assistant), %1 = % (wireless modem),
)7 ](handheld device) 0.2 B 4=t} gk H ulwof Qo] A BS+=
AHbA 0 2 UE Z/5E+= UHE BS¢F 5-413F= 317 T (fixed station)S 2351, UE
2 e} BS9} §-4135ke] 743 ol Bl I Ao} g B.E s ghetcl. BST= ABS(Advanced
Base Station), NB(Node-B), eNB(evolved-NodeB), BTS(Base Transceiver System),
2 4r 3 Q1 E(Access Point), PS(Processing Server) ‘& fo]g2 58 4=t}
olsle] & Hhgol 33t Mrgol| A=, BSE eNBZ E?d 5}1‘%

o]-}

ol A =S (node)e} 32 UE 9F FAlete] 74 25 & A/A8
R LG E A 5 (point)= B EHTh TFFSE JEHj o] eNB E0] L 8 9] ﬂ?ﬂl%‘iOl
LEg A o] g= 4= 9t} o & S0, BS, NB, eNB, 3] 7-4 eNB(PeNB), &
eNB(HeNB), & 9| ©](relay), 2] 3] E (repeater) - ©] ==7F € 4= o}, 3 ===
eNB 7} ol o] & & 4= Q). o & 5o, 54 2] B E 3| = (radio remote head,
RRH), 541 2] = E §-Y (radio remote unit, RRU)7} & 4= 31t} RRH, RRU &
Auk4 o2 eNB2] 7= & ¥ (power level) Tl < W2 A= ¢ -3 Z2-=1} RRH
%2 RRU ©] 3}, RRH/RRU):= dHbA o 72 3 A o] & F 2] A8 3] (dedicated
line) & & eNB ol 12 %o ¢17] wi-of], kA o 2 FA 31407 912 ¥ eNB
Sl 91 g2 Z41e] vl 3], RRH/RRU 2} eNB ©l 2] 3k 32 E210] 9185}/

FdE 7 Ak A mro= H A shho bEl U Aok A7) Qb V=

—
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N AE o
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4 Lo
L)
yo 1
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[49] A

o,

o

o M

2

L o M

Dy
ol JR/N-JTJ
> Mo 8
mﬂ\'__)
T
£t
il i) Flg
Tl

i I}
L
F}EE
NE o,
ol 1o

2
> r
y!
MmN
Eio}m
o,
Y
OHHE
A
¢ ot
ﬂé
111 oH
N
> o fr

oz i
AN
o dm
o
ot
Jm
ox
12
fo
ot
ok
oot

yo

° X
=)
L |y
I
2,
o
o
O
rr
[¢)]
Z,
v}
ol J}olr

o
olu] gte}, UE ol Al /83
Al (serving cell)©] 2}ar dto}, =3 E-A /\414 zﬂﬁ /\LEH/—L;G% 7] 4 Ao
E/\] /\1&]/\.‘2—}]].]‘0}1— BE‘L.—L—-——QJ'UE/\]‘O] ]6:]/\-]5] iﬁélil—_%%}\]

EE‘TH «l 0}6&%3 A *JEH% A7 B v 4 ohzﬂur
EA o] &% CRS (Cell-specific Reference Signal) A /}J'Oﬂ /\1 7<4 £y =
CRS(%) %/H=5= CSI-RS(Channel State Information Reference Signal) AF1 “g-<ll A
A& 3= CSI-RS(E)< o] -&3te] A4 4= At 74 4191 CSI-RS A9l
o 8l A= 3GPP TS 36.211 & 3GPP TS 36.331 v A1 & F2& 5 9
[50] 3H#, 3GPP LTE/LTE-A A 2~ 812 541 21912 #he] 517] 9 &) xg(ceu)_cq gL
Apgahan SlzE, £ 203} Q1 Aeel) € 214 9 9] Aol 3}
Y
[51] ]‘1]24 oﬂOdgl nAn O Lo %ﬂ]r% o] 5} HH])\"E— A TE 2= gl
A 2] A (coverage) et il o] & E 4= 9lom, T 2}l o] "Alre A}7] k5ol
4 °H A7 (Conflgure)EJ = TJJr " 9191 ] 9 Z (bandwidth, BW) e} ¢ ¢ o
o

JPA

= Q1 3taFd A A 2] A &} UEEH-E
AN AL A AN YA = A ANEE Y EE
5100 o 2|12 o] AW A 7] e} AL B P
Al o] o] vl g X of A ¥hE V] & & ghA Aol g Bol = W 2=
rro o) gk Mu| o] AW el A &, W 2= l:,’—}d AL g, 2= 7] A4
A g o] &S AT FR AR mde g = 1A E ek d A
T vk A 2 o] nAlvol] T g A 3= o] F-ofl = T AbAl|E] A H ok
[52] 3GPP LTE/LTE-A %> A9 AT o225 793 AR5 Y2 E 29
Q45 O&sh= ahak Foll o8l A& 3
AS o2 7 7|ddh= ARE UEA G Akl 8450 t&ah= shadFd A
B ANEES G} d & 59, 29 3t A & 2 (physical downlink
shared channel, PDSCH), &¢] HE2 =9~ E 24 <! (physical broadcast channel,
PBCH), =¢] HE|/|~E A< ! (physical multicast channel, PMCH), Eg Aol =4
A A] A} Al E (physical control format indicator channel, PCFICH) =9 kg A
Aoy A 9 (physical downlink control channel, PDCCH) ¥ & #] 3}o] H. 2] = ARQ
A A] Ak 2] 9 (physical hybrid ARQ indicator channel, PHICH)E ©] 3}k =1 & ¢

oﬂ
[
e
Nt
iy
it
=
m{n
Ak
)
ofy
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[53]

[54]

e

% (reference

ALEas AoHe] slem, Fx Azt 7] A 57t 6t

Az aEA AgoEo] vk s Sl (piloyo] Bhar s A 3 ¥ = ez A
signal, RS)™= eNB%} UE7} A2 &1 Q)&= 714 o 583 9o Ne s
oln|3li=d], o & Eof, A 54 2 RS(cell specific RS), UE-E4 % RS(UE-specific
RS, UE-RS), 3 %] Ad RS(positioning RS, PRS) & | Y Bl % B. RS(channel state
information RS, CSI-RS)7} &k & =1 = A F 24 4 ol ®lt}. 3GPP LTE/LTE-A
SN ASOZREH VY ARE YE2E A 245 US3 e

A B AL ES = ATl sl A H Y 39 As ozt
TARE YEA EE A 245 QS AEHA EY NI ES
ol5lal A}, oAl & B0, B2 AeFd A FF A E (physical uplink shared
channel, PUSCH), & ¢ /&% = A ] )] ' (physical uplink control channel,
PUCCH), =2] ¥° 54 A ‘é(physical random access channel, PRACH)7}
BFEa B ALEA AoAH, JFE I Aloj/tlolH MEE A B Fx
1 % (demodulation reference signal, DMRS) <} A} 3k =1 Al € 79 ol AF85] =
ALY Z2 A % (sounding reference signal, SRS)7} 74 2] ¥ U}

. 1l of| 4] PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical
Control Format Indicator CHannel)/PHICH((Physical Hybrid automatic retransmit
request Indicator CHannel)/PDSCH(Physical Downlink Shared CHannel)-> 7} 2}
DCI(Downlink Control Information)/CFI(Control Format Indicator)/3} &% =1
ACK/NACK(ACKnowlegement/Negative ACK)/3}3F % = Hlo|H & U= +=
AlZE-F b Aol I3 & A ko] JiHe o n gk, g
PUCCH(Physical Uplink Control CHannel)/PUSCH(Physical Uplink Shared
CHannel)/PRACH(Physical Random Access CHannel) = Z+2} UCI(Uplink Control
Information)/y & =1 o]/ A= AT E Y2 = A 7304 219 9
& Adare] Js ofn vt & Aol A=, 579,
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH?®I| 3% 7|1} o] 9]
25t A k- A 22 219 2 2 (Resource Element, RE)E 242+
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH RE Y=+
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH A}-¢1 o] 2}a1 4 g},

o] sl A] A}-4-#}717] 7} PUCCH/PUSCH/PRACHE 7% gHo}i= 31812, 717}
PUSCH/PUCCH/PRACH 7ol Al &-& a4 &Fd I Ao A R/GTFL A
tlolB/A% A2 NS E AFerhe A 5AE o2 ALRF T B3 eNB
7} PDCCH/PCFICH/PHICH/PDSCHE A %-3tchi= e &, 77,
PDCCH/PCFICH/PHICH/PDSCH ‘gl /| 52 &3l A st =

dlolEl/Al A Y RE HAEerh= A7 T o] 2 ALgH )

o] &}l A 3= CRS/DMRS/CSI-RS/SRS/UE-RS7} &% =2 4 A ¥ (configured)
OFDM 4l /-1 3}/REE CRS/DMRS/CSI-RS/SRS/UE-RS
A H/REE v Hk S 3y RESF AL A ) o] & 0, E 9 7] RS(tracking RS, TRS)7}

>, o

=
=

.

7

o Hd

10 Mo oo M\
off

N

pZs

o4

B
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Sl 58 414 ¥ OFDM 414 TRS 4 ¥0] @1 4 8hm, TRS7} Sl F&
EEER

[55]

[56]

[57]

(58]

2 938l A% H(configured) A B3 2| ¢ =
TRS A Bz Qlolgf At} e MR EINAE 2S5 7 AFH = ABZEQlS
HRCENAE qH ISl 53 PBCH A H g qlolet A, E7] A5 (&
E0], PSS R/HE= SSS7F ASH = AR ZHYUS 7] A AEZH Y S
PSS/SSS A B > 7| ) o]gfar A &k}, PSS/SSS7F T E =2 A ¥ (configured)
OFDM 4 £/ 4k 39l /RES 717} PSS/SSS A &-/4-dk4ul/REE} A g},

B oulig o A CRS £ E, UE-RS £E, CSI-RS £ E, TRS ¥ E¢} 3h& 747}
CRSE AF3l=5 A% ¥ (configured) SFEIY 2 E, UE-RSE AF3t =5
eV X E, CSI-RSE ALt =S AAH ey L E TRSE AH3t%
MAAE oY FEZ ouj 3t} CRSES A$3 S AAH Y FEE S
CRS X EE9| u}eg} CRS7F A -f-31= REE ] YAl 938 & 74 5
Ao ™, UE-RSE S AE3t =5 A4 ¥ (configured) OPEﬂL} :{E%% UE-RS
FEE| whe} UE-RS7F A frat= REE ] 94| o&] J& 44
CSI-RSE S A8l s A4 % ety FEE L CSI-RS X EE 9 ufg}
CSI-RS7} A frati= REES 1A ol F& w2 o Aot upehA
CRS/UE-RS/CSI-RS/TRS ¥ E &)= §-0] 7} A 74 2|4 o & ol A
CRS/UE-RS/CSI-RS/TRS7} A -3}+= REE 9] s H-& o|u] &= g o] 2 A

AHEE] 7] & ghr),

E e A A A AT ALEE = T A T 9] T2 U o 2 UEbd

%
o
L

3], I 1(a)x= 3GPP LTE/LTE-A A 2~ 8l 0| A A}-&-%] =
T2 o7& ) 2 (frequency division duplex, FDD)-8 Z#H ¢ 72 & Y el
al, 5 1(b)3= 3GPP LTE/LTE-A A] 2~ Blo]| A A& 5] 3= Al ¥-3H 72 ~(time
division duplex, TDD)-& 28| ] 72 & 1R Al o]t}
5 15 F238Hd, 3GPP LTE/LTE-A Al = §lol| M AR-G-5] = A e ) 2
10ms(307200T,) 8] A o] Z 7k, 1070 ] 7% 3 7719 4 ¥ 3Z ] ¢ (subframe,

Jim

S

2 4

SPIC.E AR U FAZAY W 1049 A BTGl 247 WE T} ol

T At A7 A, T = A& AIRS YER AL, T=1/(2048%15kHz) =2 AT ¥ T

2h2he] B39 e 1] ol B 7HAH 274 9] £ 02 FAH <)

Az Q] el M 20708 £HE2 0FH 197b4] a4 o2 g E

AT Z37F o] £33 0.5mse] Aol & 7HxIth A MBS HAEatr] g

Al ZHE A4 Al ZF ZF4 (transmission time interval, TT) 2 7d 2] T}, A 7F 2=
o

FA Ty d M (S T 2y e agtas shel AR X HE(E2
AP Hed e 3h), &3 HE (S £F Ay x) 5ol 93 5= 4=
At

T Z S 7E 9 2 (duplex) B whe} th 2 7] A A (configure)E 5+ AT
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[60]

[61]

[62]

[63]

& 50|, FDD BEo A, st FH A A5 2 JFF A A5 Fap50 28
R EERRES BOESEE L EDE S CEREES BESS
BFEAMEE Y T spurbs E3HRITL TDD REAM shgFE A S 3
FFP A AEE ARbel o8 FEH R, 54 Faha v ol s A
LA g A Bz Yo GFE A B P E B 2

I 12 TDD B0l A, 240 2§} Wl A B2 ¢} 5 2] DL-UL
’d A (configuration)& o Al g+ Al o] T},

i1
[3£1]

DL-UL Downlink-to-Uplin [Subframe number

configuration |k Switch-point o1t 12 13 1a 1|5 16 |7 I8 |o

periodicity

0 Sms bD (S |U U U D |S |U |U |U
1 Sms b|Ss U |u b D (S (U (U D
2 Sms DS |u D D D |S (U |D D
3 10ms DS (U U |U D D D (D |D
4 10ms DS |u|u b |D D D |D D
5 10ms DS (u D D D D D D |D
6 Sms b (S |juU U |U D |S (U |U D
F 104, DE s FE A MBS, U AFEANEZEYE, S&
SHER) A B2 S YRt 58 A B 2792 DWPTS(Downlink Pilot

TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot TimeSlot)¥] 37} 2 =&
¥3lattl DWPTSE sHaFH 3 A58 0 7 F- B ¥ = AIZF F7kol W, UpPTS &
BHFEAAFE LR FRE = AL ol 3 2= 5 B )
17 (configuration) S ol A| &+ A o| T},

32
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[3:2]
Special |Normal cyclic prefix in downlink  |Extended cyclic prefix in downlink
subframe |pwpTS  [UpPTS DwPTS UpPTS
C.onfigura Normal Extended Normal Extended
tion cyclic prefix |cyclic cyclic cyclic
in uplink prefix in prefix in  |prefix in
uplink uplink uplink
0 6592-T, [2192-T; 2560-T; 7680-T, 2192 T,  |2560-T;
1 19760-T, 20480-T,
2 21952-T, 23040-T,
3 24144-T, 25600-T,
4 26336-T, 7680-T; 4384 T, |5120-T;
5 6592-T, [4384-T, 5120-T; 20480-T,
6 19760-T, 23040-T,
7 21952-T, 12800-T;
8 24144-T, - - -
9 13168-T, - - -

[64]

[65]

[66]

Sk

% = (uplink, UL)

2 Al ZE E R (time domain) ol A] 572

OFDM(Orthogonal Frequency Division Multiplexing) 4 & 3Z $}5}al, 53}~

T 9l (frequency domain)ll A &-4=2] =}

=]
d =5

(resource block, RB)& ¥ g-&Hr],

OFDM A3 & 4% 73% olv]sp/| = @}, % 0% Fashul, 7 &34

A% ]2 2B N xNes, 7 ] b

Y}(subcarrier) €} APLUL 7Y 2] OFDM

A2 G4 ¥ = A A 2 (resource grid) 2 A E 5 LT}, o] 7] A, NP2

shaked 3 &F oA 9] A9 E-E (resource block, RB)2] 7] 58 Y EFU] 31, NUL, &

UL &30l 41 9] RB ©] /|45 LFERAITE NPy 9 Nl DL A4 o 9 %3 UL
A& g Foll 42 o E7hnh N, 3HFE A £ W OFDM 4 &9 75
FERA A, N, UL S5 W OFDM Al &-9] 7155 LHERIT) AR 3= Sito]
RBE 1A oh= Fakdate 745 vekdln

OFDM 4} &2 5 5] & Wh2] of] w2} OFDM 4] %, SC-FDM(Single Carrier
Frequency Division Multiplexing) A ¥ 522 2 4 1t} sluto] &34
35 3= OFDM Al +=-9] 4°3= A d WS 3, CP(cyclic prefix)e] Z o]l ute}
teFatA W73 = . ol & 501, A 1f(normal) CPo] 74 -5-0l| = s} e] &350
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[67]

[68]

[69]

[70]

770 2] OFDM A £-&
6712l OFDM 4l &8 ¥ 3]
77} OFDM A &£ 2 -4
o2 71579 OFDM A &8 zh= B T g Eof &= npk7hx]| o] w2 o 52 2 8=
4 Q1T % 2% 5, 7 OFDM A5, F-3h4= 5] €16l A, NIt
7o} FubE oS Egghe) FukE ol o] {3 Hlol B A EE Hg o
Pubg ), 2222 3 (reference signal) @] A 9 ¢ AT Rk al RS
Wl = (guard band) *=+= 4] (Direct Current, DC) A -5 91 ¢+  (null) F- 15312
thd 5= Utk DC & OFDM A1 & A4 374 F-2 Faba= ekl 3 b4 o] A
Qk5 3} 53} 5= (carrier frequency, fy) = 93 (mapping) ¥ t}. W& 3} =315 54
=3} <>(center frequency, f.)2F 3L % $HT},

A RB= AlgE Ed| Q1) A v Tl (el & &0, 770) 9] <4 <l (consecutive)
OFDM A &£ =2 A Aol ¥, Fuh4= L Qlo A AR 7l (] & &1, 1271)9]
ALA Q1 Hukgatol ol o) s, 34t e] OFDM 4l & 1} &1t 9]
Rutda 2 A A S A 2 A (resource element, RE) 22 ¥ (tone)©] 2} 3L
g} wheb A, Sk o] RB= NoWUL o xNRE 7] o] 2kl @ A= A o A A}

7

WAL e= d S5 Wl AE9E (& Dol A&l A Zole 5= Atk
=TI S R1ON A 0B NOWULggxNRS -1 7hA] -0 B 3= Qe 220) 1, [ A 3E
S 1ol A 0F-Bf NPWUL - 170A] o ] 3= Q1 e 2ol

A, A RB= ¢ &2 A4 & S(physical resource block, PRB)<} A 712
£ S(virtual resource block, VRB)°l| 212} q1sg |t} PRB= A F 5w 91 0] 4] ApLuL
o/ NSl E B0, 771 €14: 7 Q1 OFDM 41 % 5-& SC-FDM 4l & 24 A o] =,
Fapr | Qlel A Nrs (el & Eol, 127) 9] L2 Q1 Fp-RkE gt of 3
ol wpebA, bl PRB= Novob < NRB 7 o] 2hd @ A= Al o

A B Qe A N )2 AL 2Rl FA FtEtE A fratd A, Y]

Mu sz ele] 27) el &3 Azl 17§14 $l A 8h:= 27] 2] RBE PRB o] ¢taL
ghth PRB 82 -4 8F= 271 ©] RB= & Y § PRB H (52, PRB Q19 2}l &
he z=tt

532 A B4 Al 2B ol A ARS8 3= 81 3FH S (downlink, DL) A .32 ¢ )

'
]

%38 FEsPE, DL A B X 8 -2 Al F SRl ef A AJo] ¢ 9 (control
region) ¥} tl] o] E] ¢ & (data region) & & T-w-H U} % 38 F2SHH, A B g Qo]
A AA 3ol A SHioll 91X 8 H ol 3(F- 4)7] ©] OFDM 4 - A o
A d o] 3] = Ao} % 9 (control region)®ll T--g+}. o] 8}, DL A] B2 &) 9] o] 4]
PDCCH A 40l o] & 7}53 24 o ‘?ﬂ(resource region)% PDCCH 3 & o] &}
At} Alo] o2 ALE-H = OFDM A E(5)9] ol 32 OFDM A & 52
PDSCH(Physical Downlink Shared CHannel)7} &% %] = tlo] ¥ < ¢ (data
region)®l] 8l &gt} o] 3}, DL A B X ¢ ] ol A PDSCH # -0l ©]-8 7153k 2}¢l
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(71]

[72]

(73]

[74]

[75]

% %5 PDSCH @ & o} & gt

3GPP LTE®| A Al-8-%] = DL Ao 2] € €] o] &= PCFICH(Physical Control Format
Indicator Channel), PDCCH(Physical Downlink Control Channel), PHICH(Physical
hybrid ARQ indicator Channel) 5 33},

PCFICH= A B 2 9] o] A 17 OFDM 4] ol A 213 a1 1 2]
el A Alo] A o] Aol AH8-53= OFDM A& 9] 7l 5=l 3 AR 2 v,
PCFICH= vl A B3 g vt} & & A B 3 2] 9) o] A A8 3= OFDM 4 &9
W& UE Al & E . PCFICH= 3 A OFDM Al =<l $1 4] éhtt. PCFICH=
4712 A QA “13 (resource element group, REG)®ll 2] &l -4 ¥ a1, 242} 2]
REGi= A IDe)| 7] Z& 8ol Ao} & Well ¥4lgl v}, &hvhe] REG= 47] 9] RERZ
T

A B Qe A PDCCHE A&l AH8-7Hs 3 OFDM A5 2] Al E= vt 39

H

]O

o8] F-o) et
3

[3£3]

Subframe Number of Number of
OFDM symbols |OFDM symbols
for PDCCH when |for PDCCH when
NPLp>10 NPLgp<10

Subframe 1 and 6 for frame structure type 2 1,2 2

MBSEFN subframes on a carrier supporting 1,2 2

PDSCH, configured with 1 or 2 cell-specfic

antenna ports

MBSEFEN subframes on a carrier supporting 2 2

PDSCH, configured with 4 cell-specific

antenna ports

Subframes on a carrier not supporting PDSCH |0 0

Non-MBSFN subframes (except subframe 6 1,2,3 2,3

for frame structure type 2) configured with

positioning reference signals

All other cases 1,2,3 2,3,4

PDSCH A &S A Q&)= "bdx} Abo] LA g U] s}ake] 3
ABZHJES AHA0] 9] ATl o8] MBSFN A B X8 d(E)= H4€
T 9t} ZF MBSFN A] H 3 2] 912 H]-MBSFN % ¢ (region) ¥} MBSFN % &} . &
L ™, H]-MBSFN & 92 A5 17 ®3= 27) OFDM Al 558 A 3lls}ar, o] 7] A,
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[76]

(771

(78]

[79]

H]-MBSFN < 9 &] 7 o]<= 3% 3¢ &l &l F=o] X th. MBSFN A H 32 2] ¢] 9]
H-MBSFN % & W A4S Bz 9 02 & AF¥ <=3 2 X (cyclic prefix,
CP)$} & & CPE AF8-3Hc}. MBSEN A B 3 7 9] U] MBSEN % &2 H]-MBSFN
o o of] AFE-E] A 22 OFDM A 5524 Aoy},

PCFICH= A o] 3" ] A] Z}(control format indicator, CF)E 1} 2 CFI&= 1~3
T o= g Fh& A A Sk 21 Al 28] o) & 2 NP> 10°] TSl PDCCHO
o] 8 @ebA= DCIo| 2=l OFDM A5 2] 7|5 1,2 3= 32 471 CFI9
ol sl Foy x|, &g =1 A 22|l T o & NpLp<109]] el PDCCHell <] 3
de}A] = DCIY] =331 OFDM A &5 9] 714 2, 3 B3= 45= CFI+1°] 9] 3
Folzlt,

PHICH<= UL A %o o $+ %2 2 4] HARQ(Hybrid Automatic Repeat Request)
ACK/NACK (acknowledgment/negative-acknowledgment) Al & & 1} 21}, PHICHT
3709 REGR A ¥ a1, A A A o0& 2P EHH T} ACK/NACKS [H| EZ
A A =, 7] 18] E 9] ACK/NACK- 31 BHE ] 51 BHE¥] ACK/NACK H| E
2y 7k & 4k Q1 A (spreading factor, SF) 4 TE= 23 kx| of A o] & & o
v g et

PDCCHE -3l M43 = Ao ARE 33 A Ao 4 X (downlink control
information, DCI)} 3L ] 4 3tt}. DCI= UE H3= UE 152 913 A9 g 4 1
2 gE o] 4HE ¥3}3tt}. DL 3 Al 2 (downlink shared channel,
DL-SCH)9] A4 3 9 (Transmit Format) '@ A9 & A Bi=DL ~7=% AR
<2 DL I E(DL grant)2}a1 5 )W, UL & - Al € (uplink shared channel,
UL-SCH)9] A% ¥ 2 219 & 4R = UL 2AEW 4B S UL
I E(UL grant)@h 2l = E#Th A PDCCH7F Y2 3= DCIE= DCI £ ol] b
721718k § 7k e, 3 o] =l whel 1 21v)7) 9k & ek @
3GPPLTE A| =Rl A= 44 H A8 0= FH 0L 4,3 FH A8 0= 29 |,
1A, 1B, 1C, 1D, 2, 2A, 2B, 2C, 3, 3A 59| thF&k 0] 4 & ¥ o] it} DCI ¥
zyzrel g Lol g, &3 &2 1, RB & 3 (RB allocation), MCS(modulation
coding scheme), RV(redundancy version), NDI(new data indicator), TPC(transmit
power control), =%+ %1 ©] DMRS(cyclic shift demodulation reference signal), UL
Qe 2~ CQI(channel quality information) 2.7, DL &% <1 2] ~(DL assignment
index), HARQ > Z A| 2= ¥, TPMI(transmitted precoding matrix indicator),
PMI(precoding matrix indicator) 4 2. 2] Ao B.7} HAF A elel 2310
sl A Aol A K24 UE ol Al AEHu)

55791 PDCCH7}F Alo] 49 ol A& 4= 3tk UEs= %4522 PDCCH &
RUE " 5 Ath eNB = UE°l Al A% DCIel whe} DCI £ & A7 8}l
DCI¢ll CRC(cyclic redundancy check)E F7}%Ft}. CRCi= PDCCHS] A-RF-AF £4=
AL B2 o] ulg} 2] 2] o], RNTI(radio network temporary identifier)) =
A (EE A2 E)E T o5 59, PDCCHYF 574 UES A3 2L 45,
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(80]

[81]

[82]

[83]

[84]

[85]

a3 UES] 2] 2}(el], cell-RNTI (C-RNTI))7}F CRCol| v} ~714 4= 9l o},
PDCCH7} 5| 0] 7 v Al A & 9] gt A 4§, | o] % 2] 2o, paging-RNTI
(P-RNTTI))7} CRCef| v} 271 = 4= 91T}, PDCCH7} A =8 A H (BT} -4 4 o2
Al 2~¥) A B 55 (system information block, SIB))E 91 3F A Y 4 -,
SI-RNTI(system information RNTI)7} CRC®ll w}~7 € 4= 91t} PDCCH7}F WH
A4 S 93 A 4§ RA-RNTI(random access-RNTI)7} CRCel) mp2= 7] =
4= Tl CRC PIAZ (= 233 E)E o & Eo] ] E ¢ ¥ A CRCS} RNTIZ
XOR 128t A& ¥ g3t

AdutAd o7 UEel A7 ¥ (configured) 7% F.(transmission mode, TM)°l| &}
371 UEeN Al A EE 4= 1= DCI =3 o] &epxlth, oA wall, 54 A4 e
A4 ¥ UEE 918l A= 25 DCL 2ol AF&-E = 9= 3lo] ol 7] 54
Ad o) th2at= 94 DCI £ (E)Tro] AFgE 5= 9ok

dE 5o, 7| Hold B0 A REE T sl ulgl #1455 = PDSCHE
UE7} 5218 5 Qw2 A7) UEON Al A4 Z=7E A9 Al 98]
74 4 O & (semi-statically) A “d ¥ TH(configured). 4} 7] UET A4l 9] A4 B =0
3= DCI EREZ 7 PDCCHE] 5 &5 Al 5gtt), thA] @a) SEls 55
Ao w2 UEY] A4t FetE UA 75 ol st 2 fAlst7] 913), ¥ DCI
o] UEel ]38l 5 Aol BA1¥ A= ¢F=1}.

PDCCH= A B 229 W] A m7) OFDM Al &(&)el std-¥ ), of 7]o| A, me 1
o) Ake] A 4= A PCEICH®] &l 8] %] A] ¥t}

PDCCH+= 3y} H= Ha=2] A4:%4 21 Ao Al'd 2 A (control channel element,
CCE)E 9] ¥4 (aggregation) ol A %%t} CCE:= PDCCHe 74 Ad
Jefoll 7123 I w0 EE Al ezl AL ¥ = =l 4 g fylolt),
CCE+:= 5479 A9 2 4 13 (resource element group, REG)®l o -&-3tc}, o &
£01, stve] CCE+= 970 ©] REGOI o &% i &}1}o] REGH 470 €] REC]
o33} 470 9] QPSK 4l E-o] Zhzho] REGO! w3 H o). 22 & (RS)°ll 2] 3l
A5 A QA (RE)T REGO 23¥ A ¢=1}. whelbA], 5201 X1 OFDM Al &
el Al REGS] 7] 473= RSE] & A o o) ute} debxivh REG 7d -2 &
3Feke 1 Ao A € (=, PCFICH ¥ PHICH)Ol 5= AF&¥ T},

Al Z=®llo]| A PDCCH &2 913l o] & 7Fs & CCEE -2 07 H Necp-17HA]
Hdiﬂ' UH 74 Z ‘}l: Q}Qtt] , 04 7]/\1 NCCE:ﬂoor(NREG/g)O] tt] , Nreo= PCFICH H=5=
PHICH®] &+45] %] 9-& REGY] 7I4E et}

DCI ¥ 2 DCI B] E 9] 7/]4=3= CCEY] 7)<=ol wta} A4 H v} CCEES
WMo 7w AR A&424 072 AMEH a1, B8 348 ghds] 817] 918, 7l
CCEER 74 ¥ ¥9& 71X = PDCCH+= n9] 2ol | T8t Ha & 7[A] =
CCEol A =F Al 2HE 4= Qi) 54 PDCCHE] A %ol AF8% 3= CCEQ] M=
A el el YIEY A 22 eNB ol ol A4 HT) o & B0, =2
sheFe =1 Al & 71X = UE(l, eNB ol 15 8h< 913 PDCCHS] 4% 312]

% 1
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(86]

(87]
[88]

(89]

[90]

ob gk A& 7hA1 3= UE(el], 2 7 Al el
5t PDCCHS] 749~ =53 7 A A (robustness)2 7] &A=

8712 CCE7} &2 =+ Ut} T3k, PDCCHY] 3¢ #&- AHd el 5t
124 = 4 o]q_

3GPP LTE/LTE-A A| =8l 9] 9~ 747} 9] UES 9l &l PDCCH7F $1 %] & 4 S)l+=
CCEE9] Eo(set)e] el ¥t} UEZ A1 2] PDCCHE 2713 5= 1= CCEE 2
.55 PDCCH ¥4 33k, bk 3] ¥4 3 7H(Search Space, SS)2haL A A gl
T F 4 el A PDCCH7 A& 5= 9la= 7 A9 = PDCCH
¥ H (candidate) 2} 3l A A gt} UE7} B4 B # (monitoring) 3 PDCCH ¥ K. & 9]
oo vl grlog Aoldr) Bl 27k thE 972 /1A 4= 9lon,
7 & (dedicated) B2 &7+ FE-(common) B A F-7ko] Aol E o] 9lr) A&
Al F7HS UE 544 &4 & 7HUE-specific search space, USS)o| 1, 2+7}2]
78 UES 93l A2 ¥ th(configured). 35 ¥4 & 7F(common search space,
CSS)< 5579 UEE S 918 A€t

b 25 894 0ES Boste 1A dEEE oA & Sl

F

x4
[324]
Search space S® Number of PDCCH
Type Aggregation level L Size [in CCEs] candidates M
UE-specific |1 6 6
2 12 6
4 8 2
8 16 2
Common |4 16 4
8 16 2

eNB = B4 7k ] €] 9l 9] 8] PDCCH F K. Aol A 4
%43} 31, UE &= PDCCH (DCDHE 71%71 = oH e IR
IRE

EF
il
N

ERE
Z} PDCCHE] = % (decoding)E A & (attempt) 3H= 23 2l n]gHc}, UE % /3}71
422] PDCCHE B Y E ¥ 35}, x4l 9] PDCCHE A

E = 71 9] PDCCH7F A& 5 &= YA & E27] w3t uf A Bz e qlwajr
3 DCI £ 9] & PDCCHE #1212 218215 717 PDCCHE H & w71
PDCCH®| 5% & A 58h=d, o] 218 74 & &9l = 44 & (blind
detection)(& 2} ¢! = = & (blind decoding, BD))o] &}aL $+t},

of| & £91, 54 PDCCH 7} "A"2}= RNTI(Radio Network Temporary Identity) =
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[91]

[92]

(93]

[94]
[95]

[96]

[97]

CRC(cyclic redundancy check) P}~ 7] (masking) ¥ ©] 131, "B"e}i= A A1 (o,
FakE 2 R CrebE ASF AR, AF 55 Abol =, Mx ], 1Y
AR $)E o &3l AFH = vlolE o) #d HR7F 57 DL A B2 9L 53l
ZEH kAl A4 (assume) 0. UET AF4l o] 7FA] 31 913 RNTI A K& ¢ -8-3}¢]
PDCCH & »UE ¥ &}aL, "A"g}= RNTIE 7}F#] 2L 913 UEE= PDCCHE
HAE38kaL, 57418 PDCCHO| g H.E F-&ll "B"2} "Cell ¢]3l] | A ¥]:= PDSCHE
SRlcia=y

%4 A B A 2ol AR Y] = 3 RFY A (uplink, UL) A1 B T #] 9] 729

45 FxshA, UL A B I8 9 & S b vl 1ol A Ao o & 1} vl o] ¥
oo -7 4 v} sy == o] 2] PUCCH(physical uplink control
channel)7} /3-8 % =1 Ao A X_(uplink control information, UC)E U2 7] 93f,
7] Aol o Fol = 4= Q). sy = o] 2] PUSCH(physical uplink shared
channel)7F AH-8-A} H] o8 & Y271 9l 8fl, UL A Bz 2 sl e] dlo] ] o Hel
sLul—Q o] q_

UL A 2.3 7] 9] o]] A 3= DC(Direct Current) -89} 2 7] =0 2 7] 71 A
kg atEo] Ao 9o r @&k oA Eall, UL A&t 3] &%

o]l Y X3t kSl E o] AEE A Ao A .2 Aol st ¥t} DC
= AS AFol] AR H A Gl HAAE AR OB, Fapa g s
HkEa) =315 2 v "o, A UEe o § PUCCH:= ¢
ol A, 4 vk JJrT«}—roﬂ A FA e A Eel
7] RB el £ RBE S F /o] &R0l 247} th & ol
o] ¢} Zo] ¥ = PUCCHE, PUCCH® g% RB o] &%
A Fabe s ETa R vk, Faba s o] 284 K] %=
+=,RB o] Edg 2kt E e

PUCCH= th&-9] Alo] JRE A438hi=v] AFEE 4= ).

SR(Scheduling Request): 8% = UL-SCH #4122 % 5}i=d] AL-8-5 =
A H.o|t}. OOK(On-Off Keying) B2] 2 o] &3} A E¥

HARQ-ACK: PDCCHell th 3 5% 2/ = PDSCH o] shaks A ol
H 7 (e, = =)ol o g g Fo] vk PDCCH =2 PDSCH7} A4
FRAE A=A o] 5 vEpdh ¢ St =9 gk 3Eo
HARQ-ACK 1 M| E7} A% 5 a1, 5 7)o dlakal g m =9 =] 3t 2o =
HARQ-ACK 2 H| E 7} A4 ¥t} HARQ-ACK 3 &S Z A E] B ACK(7FetH3],
ACK), YA E] B. ACK(©] 3}, NACK), DTX(Discontinuous Transmission) %=+=
NACK/DTXZ ¥ 33t} o] 714, HARQ-ACK©] 2}= £-°13= HARQ ACK/NACK,
ACK/NACK# & & ¥t}

CSI(Channel State Information): 3} 3F% = 2| dol] o &+ 3] = 24 B (feedback
information)©] ). CSI= Al € 2 ] A] ZH(channel quality information, CQI),

>ﬁ°
&
~

o 5k 2 o iz o
° o

&ﬂﬁii

of

—

ol o X wd > & oz omi
do 2 do oft |m o T 4z

=2

i
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(98]

[99]

[100]

ze]ay 8 E X A| AH(precoding matrix indicator, PMI), 32 2] 7 E} ]

A A 1}(precoding type indicator, PTI), 2/ = 2 3 A A](rank indication, RI) &
TAE 4= ) o] & T MIMO(Multiple Input Multiple Output)- ¥+ & 3] =1
AR = RIE PMIE ¥3HH0} RIs= UE7F 5 ARE-F9 2 & S8 =413
Qi 2 Ege] A% B2 gololayens] S o] v] ek, PMIE AW
T 3k(space) 5AE WG T 4k o2, UEZF SINR 2] ™| E 2 (metric) & 7| & 22
S} NE A% A AEshs TejwY P QxS hepad,
CQIi= AWl 715 Ee 1.0 24 4 oNB7EPMIE o] 4312 ] UBZH

%%@%%é%ﬁﬂ*wgdHJDLW@%ﬂ@W?ﬁ%ﬁ%ﬂUL
P A HISIE] 3 0 A A ey
division duplex, FDD) F.E=2 5]’71 "} a4 A1 Z e (radio frame) & A gt

5= €1 (time domain)®l] A % 5§ AN ZFS T share 3 A 7F §Hlo R
TR-Ehar, Aek s A A R % &l Eﬂ olg A &
T8 (A H-8HF-3= ) 22 (time division duplex, TDD) ¥.=2] 7 $-)gtc}, 12y &2
T S A EEe A= Bok B2 bk t & AR SH] 9 Ete] He2] UL
L/HE= DL 59 £5& Kol o] & UL/DL o & &5 AL-§-38h= vbg5}
A (carrier aggregation == bandwidth aggregation) 7] % 2] Q] o] +=9] ¥ 31
9}3} ‘ﬂP/‘J]— A7 (carrier aggregation, CA)> &-~2] w43} =3l 5 A}-8-5} 4
DL =2 UL 4l& 733 t= Holl M, Ha2] 2 alsh=s Fukgaa £
718 T35 012 & shrbel w4t Fup4o] o] DL F& UL B8 Fael
OFDM (orthogonal frequency division multiplexing) A| 2~ ¥l 3} G- # ¢}, o] &},
HEg ) YA of ol 8] YA == vk} ZH2EE @ A HE<E TH(component carrier,
COz} A 3t
]—E— £0°], UL % DL ¢l Z}7} 37 9] 20MHz CC E©| ¥.91 4] 60MHz 2|

)& Zo] X1 = 5= gt} Z47he] CCE L T3 S|l ol A /ﬁi 017 5} 7] L}

Hl-QI e 5= vk Hed UL CC] the) %3} DL CCo] thg o] X5 Fdstar

El

G99 297k AsRlent 7 cosl B e Sd 0w a2 3t
T3 UL CC9l 7I5=<F DL CcCe] 471 of-& vt A A vtEat »JA &= 7455t
£ UE Al $+4 ¥ DL/UL CCE 57 UE °ll 4 2] 24 ¥ (configured) 4]

(serving) UL/DL CC&}al F-& 4= ]E}

§h9, 3GPP LTE-A %52 54 A& #elsty] A8 A(celdo] /Md S
AREBhC) A 2 9 A vk nAlvol ) sk shek e 3 & (DL resources) <f
Abaked = A4 (UL resources) 2] 2 3F, <5, DL CC ¢} UL CC2] #3to = Aot}

AL DL A @5, = DL A 3 UL A1 9] 230 2 A A = (configured) 5~
ATt whEat HAdo] X E = A5, DL A (%=, DL CC)<] wh-3}

T3} (carrier frequency)®} UL AF (B, UL CC)9] WhE-3} 53} 5 (carrier
frequency) A}o] 2] # 7] Z](linkage)i= A] 2= ¥l A Kol o] 8] A A|E 4= Qlt}, ol &
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[101]

[102]

S0, Al~®l QB E5 EFY] 2(System Information Block Type2, SIB2)

7] 2| (linkage)®) &) 34 DL A5 UL 4219] 2 5Ho] 23] 5 21}, 7] A,

HEg-v) a4} ek 7 Al 52 9 TA 591 (center frequency) S

ol gt} o] sfell A<= 12} 53} (primary frequency) ol A & 2teh= A& 14}

Al (primary cell, Pcell) =& PCC&E #| A 3} a1, 22} 5= 3}4>(Secondary

frequency)(*=+= SCC) Aol A & 2F8l= A -2 22} A (secondary cell, Scell) <2

SCC=E A g}, s}k Aol A Peellel] l-§-8hi= ¥hH&3}= 318k = 12 CC(DL

PCC)etar &4, ek S o) A Peellol] th-$-8}= Wh43}= UL 12} CC(DL

PCC)2}ar 3k}, Scello] 2} §F& RRC(Radio Resource Control) 172

7} “d (connection establishment)©| ©] 5o %l o] Zof] A A 7}H53}ar F714 Q1 741

A& Alg& A8l AHEE o A= AE on]E ok UES] A 5 (capabilities)©l]

wpe}, Scello] Peell#t §H7, %71 UES 93 AR Ao E&(se) T F AUt

&} 3k e AL o)l A Scellell t-8-3F+= R 7}= DL 22 CC(DL SCO) 2} 3HH,

&3 A0 A 7] Scellell th-g-8h= ¥k 9}= UL 24} CC(UL SCC)e} gt

RRC_CONNECTED “ e ol 1A 7k wb5} 4] o] A7 = %] 7t wh ot

A& A YehA] &= UES] 74 5, PeellZ27F A4 ¥ AW Alo] & sl FE 4] g,
eNB+= 7] UEC] AAE AH AE T dF &= AR E

24 Sl(activate) 3HA 1, L H-E 8] Al SH(deactivate) $F O 2 4] UES}2] -4l

A& 5= QAT 7] eNBE 2/ 3| 2 Bhe = S RS = glom,

2 s g e = Ao ME WA 5 Atk eNB7F UE®] ©]-& 715§t

Ag A EAX 52 UE-544 o= s, 47| UEY thét A 3ol

ZHH A 0 7 2] A (reconfigure) ¥ A Y 7] UE7}F 31 = 2 ¥ (handover) 8} X &+

gt Aok @y AE F Aok sk 8|24 81 ¥] A gh=t). UES] di gk A

At eNB7} 2Hr5 Al @A S| 243 313 4= 9l Alo] Scello] 2kal & 5= St
Peell# ScellE AP RE 7| F 07 FHE $1 9t} o & 5o], E4
AAGHE= 54 AL ZaAlAT AS/FAHES A9 5= =], o2 e 54
Al o] Peello] e} A2 = a1, vh) #] Al(F)o| Scell= |42 5 St}

44 ¥ Al (configured cell)o] &} $H2 eNB2] A& F-ol| A T} & eNB S
UEZFEH o 54 HaE AR UES 9l& dtsa HAlo] =38 A2 A,
UER & A4 ¥} UEoN Al 24 E A2 8ld UEY] #4 el A= AW Aot 3t
S 9tk UEel A9 A, 2 AH A& PDSCH 4ol thdF ACK/NACK A4S
gk Al o] w2l o FEt), g stE AL A7) UBe A H AE FollA
2 A 2 PDSCH/PUSCH #1 &<l o] -8 5 %= /44 ¥ 4l = 4], PDSCH/PUSCH
AES 9% CSI 2.1} SRS A o] S she A Aol A G2 €t} v 2d gl
AL eNB2 W& =& elo] M (timer)2] 2ol 2 &4 PDSCH/PUSCH 7 <0l
o] g ¥ A FEF AAE ARA, T o] v & 3}A CSI B.al 2 SRS
g5 g Ao A Feke,

[oig

Petitioners' Exhibit 1005

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00137; U.S. Patent No. 11,540,272
Page 000022



21

WO 2017/018761 PCT/KR2016/008093

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

Za1 =2, Wk} Z] A| ZH(carrier indicator, CD)+= A1 H A €19 *(serving cell index,
ServCelllndex)Z 21| 344, CI=07} Peell & &l 4 gE k. AW A ¢l ~=
AR Al 28 EL7] 8l ARE-E = #2 21'H R (short identity) 24, ol & £,

0 € 'UE A g Wl A= 4 9= vkdat 9 52] H o] /4= - 1744 9]
A T o=tz AR A Qe 2R A o Ar] Ao Sehe 4= itk S A
A Qe 2= AA HkEul a5 Fo A 54 whEut o5 AP E sk
AFEE = B8] YA Buhs UEA Al 298 A Sol At 54 A A&
AP SHE W AME ] =] Y agar 3 5 9

QA AT 3 uhef o], vhga} Aol A ARG = Aol ek &0l U eNB
A SHElY LiFoll o8l F4 Au) 2Tt Al e = A A A e
Sz Aol gtz g0 - H T
Hek Aol gl g, 2 Ao A A3 E A2 UL CC9 DL CCco] 284!
kS A o] Alg ofm| gkt

SHH, O Wb 5 o] 88 B4 A wk shvhe] AW Arlo] EA SR,
UL/DL 1AW EE 1} 2= PDCCHS} 3l & PUSCH/PDSCHY= 5 < &1 Al o) 4]
ASE T oA 2, @ wkEa) 453 8he] FDD O 7 ¢, 54 DL CColl A
7142 PDSCHol| thét DL T EE 9|8t PDCCH= 471 54 CColl A A 55,
£ UL CColl A A%< PUSCHel t3 UL ZTHEE 98 PDSCH= 37] 54
UL CC¢} %215 DL CCollA A&} b w45} 43 512 TDD9] 45, 54
CColl A #4< pDSCHe i3 DL 29 EE ¢13F PDCCH= 7] 574 CColl A
A%, 54 CCollA A%< PUSCHe g UL I EZ 9|3 PDSCHE= A7)
54 CColl M AEE ot

ool Htal, th5 BEE I} A| ~®lo| A =, Ha=o] Aw] Alo] A= f=9lomz
Adarero] & AW Aol A UL/DL LTHE7} AL ¥ = Ao 3182 = Q).

(e}

FONTY
o rlo

J{m

n‘.

4

-

3 4

ole} o), ~AEY A RS UL/DL THEE 1}=23= A7} UL/DL LA E 0
231 UL/DL A&0] a5 = o] tha 79 o] & 38~ ukd 5

2 A& o)} g},

olstol| A<=, Alo| s A A, =, 27| AHA o2 HRE ~AFE = A5
Aol g2 A2 Re ~AlEYdE = 495 44 A .cc 2ASHE Y A2 2CC
2= o7 Ae

3GPP LTE/LTE-A= Hlo| ¥ 45 /i 2 Sl
HFCCo W Y olE y|dto g o A2 4 gkgah
ATF.

ARSI AAEY (B A2 2CC 2AEH)0] 4849 35, DLCCB
EEDLCCCE Y8 stedd a1 89, &, DL Z1WEE Y23 PDCCH= DL CC
AE A%¥ a1, dld PDSCHYE DL CC B 3= DL CC C&E A$2 4= v}
ARACC 2AEH LS Hal, b3} X A] & = (carrier indicator field, CIF)7}
=<%1E 45 3tk PDCCH Woll A CIFS] E 4] of 3-3= 49 #lojof Alzrd % (e,
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[111]

[112]

[113]

[114]

RRC A 19 %ol of&ff ®E-A 4] 2 UE-54 (%= UE 15-574) Wl ee 444
T AUtk

st a ARzl deld gl A= stdFE A Aol A&
o A] 3+ A o] T},

33 RRH 7], A2 20k 2728 74 So] =959, eNB7F A48 oF
& PDCCH®] %ol A4 gt} 12]v PDCCH7F A9 5= 3li=
Alojed H o] A7]= T4 FUSEE, PDCCH A Eo] Al 2~ A 4

Eu)(bottleneck) & &2 2H8-5} A Hr} A<4d thE =5 A AE ]
T2 71 A ol e A F4 7H*d o] OITOV‘ T AR ]“J

S5

VAR IR = RS DS I

Al
Ao} 2 d o] E¢ o] }H—H AT} ] 16Pﬂoi°hﬂ4 71& 4%110103 (°]3},
PDCCH % 9)°] o} dlo] 8 ¢ (o] 3 PDSCH 9 %)0ll A =22 #of A&
AA = Aol =¥ ar At o]l 7] A2 Ao Ald -2 7 2% (enhanced)
PDCCH(°] &}, EPDCCH)&} & 3t}

EPDCCHE= A B X 79l 2] A5 OFDM A E-E0] o}, A4 ¥ OFDM 4] &4-¢
Al 2F8H= -5 OFDM A &-Eof A %4%1 T JD} EPDCCH= 14:4] Q1 523}
A& o] -85} Ad A (configure) = ) 3L =3} o] B A] E] (diversity) &
A B AE2 Q1 Fabr A & Olﬁo}ﬂ AAE 75 vt ol g
EPDCCHE o]-£3t 0 24 UE°| =28 Alo] 4 HE S35 5l 0]
el o, 719 PDCCH g o] 3k = gli= FA A s aded 5= Qo
#3132, PDCCH+= CRS9 #1452 918l 474 ¥ (configured) QMY EE(5)3
TS HY X E(E)S B8l A5, PDCCHE B33l 55
474 ¥l (configured) UET= CRSE ©]-&3}] PDCCHE 5 & 52 553 = qrh.
CRSE 7|Hko & A %% = PDCCH®} € 2] EPDCCH= % RS(°] 3}, DMRS)&
JHko & A2 4= 9lt}, uleglA] UEE PDCCHE= CRSE 7]HEo &

5 & /5 23531 EPDCCH= DMRSE 7|HE o 2 5 & /5 23 4= 9]t} EPDCCH<};
A ¥ DMRS+= EPDCCH = 2] A 2 &4 & QFEl| Y 32 E pe{107,108,109,110}
el A A=, 47 EPDCCH7} &l & QEEl v L E o Ak 7 -5-oll 7k 7]
EPDCCH®| 25 9 &l &Alsh, 7] EDCCH7} <3 ¥ PRB(E) ‘ol A 7+
AEH d & S0, e} X E 7 52 89 UE-RS(E)°l 28l %% REE©]
EPDCCH7} v 3d ¥l PRB ol 4 = ¢tellv} £ E 107 52 1082] DMRS(E)°l 2] &
e 7 oL, QbEl Y L E 9 53 109] UE-RS(E)°ll ol &l 31 -7¥ REE©|
EPDCCH7} 1|33 ¥ PRB “J-oll A = ¢tell L} £ E 109 =2 1102] DMRS(E)°l 2] 3l

52 4= At} A=, PDSCHE] 5% 93 UE-RSS} vl2H7F4] &, EPDCCH ]
H2E 913 DMRSY, EPDCCH®] B} 7 #lo]o] o] /7t T U 3stthd, UE 52
Axt #A glo] RB 2HEE UA 759 REE©] DMRS %ol o] &%t}

ZF ) Aol thal, A9 AlE A5 EPDCCH RUEH S 918 17] 3= 2719
EPDCCH-PRB-AH| EZ 4] UEE 443 4~ 91t} & EPDCCH-PRB-A| E ]

N
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[115]

[116]

[117]

[118]

[119]

[120]

[121]

o]-8-3h= PRB-A&-2 A9 Al o &l #| A€t} 72} EPDCCH-PRB Al E &=
0¥] Npccppi-17HA M Z7F mj A 2= ECCEE 2] Al EZ FA €t} o] 714, N
recepx = A1 B 329 9) k9] EPDCCH-PRB-A| E p W ECCEE 2| 7} <=0]t}. 7
EPDCCH-PRB-A| E = & Z &} 0] Z(localized) EPDCCH # <, o} U™

- AH(distributed) EPDCCH A%< 98] 2444 5= 9t}

UET, Alo] ARE 98] 49l AT 2z o8] A4 ¥ t=, 3 o] <]
24 stE A= Aol A EPDCCH ¥ E.& 9] . (set)2 E U B g}

2 ¥ 3 EPDCCH $ X529 222 EPDCCH UE 544 &2 52
Aeolgtt, zk Aqul Alo) thal, UE7F EPDCCH UE 4 2] 8 I 7155 &
AMBEZEQES A ATl s A H

A4 7 " (aggregation level) Le{1,2,4,8,16,32} | 4] EPDCCH UE-5-4 %] &A1
3%t ES1+= EPDCCH $H.E9] B30 =% Fojgt} W4l A& el 24
EPDDCH-PRB-A| E p2] 749 ¥4 37k ESw, 2] EPDCCH 3 K. moll t]-5-5}=
ECCEE- Tt 2ol 93] F=of Xt}

T2 1

[211]

m-N )
Ly (Y| =5 |+ bymod [ Necee i/ L] b+
P

o]71A, i=0,...,.L-1°] 31, UE7} EPDCCH7} Y E ¥ = AW A2 9] 3 dk4-3}
AA A BB A E A b=nc©] 3L, TEA] %2 W b=0°]T}. ne= WHE I}

A| Al A} E = (carrier indicator field, CIF) 3L 2. &2, ¥FE5} x| A2} H = g1 A= A
Q19 ~(serving cell index, ServCelllndex)t ‘& H 3ttt m=0,1,... .MV -10]H, ML) =
EPDDCH-PRB-A E p el A {4 &8 L2 U E T EPDCCH ¥ 2.5 9

N grol o). W Yo Yp,k:(Ap'Yp,kfI)mOdDo‘” o]l g, o 7] A, Y, =nrmi#0, A
=39827, A=39829,D=65537 L k=floor(n/2)°| t}. n= FA Z &) W &5

Hg ot}

EPDCCHel ¥ 1.0 t§-8-3}= ECCE7} 5 A B X g o 4] PBCH 1=
PSS/SSS&] A F3 Fup=ro| A @ B 3] ¥ 3= PRB 4ol vd ¥, UE:= 47|
EPDCCH ¥ 2.2 R UH3A &=

EPDCCHE 3y H= o 2] 7l 9] &8k 2 1. ¥ Ao} Al'd 2 A (enhanced
control channel element, ECCE)E 2] {4 & o]&35lo] A4t} ZF ECCE+=
9] X HE A 24 715 (enhanced resource element group, EREG) &2
T/ ¥t EREGE 1.5 Aof A5 REEZ9| v|d-& ols}r] 43
AFEEITH A A B A A £33 f PRBOF HA S5 W PRBE
o] Fo]x1, PRB H & 167 REGE©] 91.2H, 47| 167} REG= 0F-H 15714
H 7L uj ARt} PRB % W] RES Sl A 47] EPDCCHS] &%& 93
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[122]

[123]

[124]

[125]

DMRS(©] 3}, EPDCCH DMRS)Z t} 2= REE S A 9] 3 v} %] REES W14
FITF] T FOE, 0B = AEY] SV O E 07 15714 = 8tsto]
HT 2 7 é}ﬂﬂ *}71 PRB % W] REE % EPDCCH DMRS & U} 2= REE &
A el gk B REE> 0F-H 159 54 F o] = st e] HE & 7HA A 5, &
T g zte E%R Eo] W5 7}FiQl EREGE A48t EIE} o] ¢} o],
EREG+= PRB 2 ol A 3t 2 A[7F 0 2 ke o] A58 &+ 3,
77} 3479l EREGE o] 7o %l 8}r} o] 442 ECCEE 2 A& o] &3t

% %3= EPDCCH 9 A] PRB & el Al 34 2 A gE S0l -4t E] o] 91 4] 3} A
lﬂu}.

9 EPDCCHE 98] A& %= ECCEE 2 /=& & 590 98] Fojx &

EPDCCH >~ E9f| 2|31, ECCEY EREGE 2 7HTL 3 60l o3l Tzt
¥ 55 A9 5= EPDCCH ¥ E-S oA 3 Al o] aL, & 6-& ECCEY REGE 9]

5 NG B A Flo| v}, 2 etol = AT BAT Ado] BF A AL
i*5
[3E5]
EPDCCH |[Number of ECCEs for one EPDCCH, NECCE 0y
format  |cgge A Case B
Localized Distributed Localized Distributed
transmission transmission transmission transmission
0 2 2 1 1
1 4 4 2 2
2 8 8 4 4
3 16 16 8 8
4 - 32 - 16
¥ 6
[3£6]
Normal cyclic prefix Extended cyclic prefix
Normal Special Special Normal Special
subframe |subframe,configu [subframe,configur |subframe subframe,configurat
ration3, 4, 8 ationl, 2,6, 7,9 ionl, 2,3,5,6
4 8

EPDCCHY= ECCEPE 9] EREGE 2 PRB 5 2 9] v o] u}e} 2e}x| =
Z4etol= A% ofywl 4t A2 AHE 2 5 9lv. UEZF EPDCCH A %2
YU E 3= PRBAEC] 17) AlE =27 AlE A4 = 5= v} EPDCCH Al E S
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[126]

[127]

[128]

[129]
[130]
[131]

[132]

[133]
[134]
[135]
[136]

[137]

[138]

[139]

» (5, EPDCCH-PRB-A| E) U] & EPDCCH $H.5-2, 4% A5l o4 445
2, 24etol = AR 52 ok AL RE AFS- S}, A B Q] kol A
EPDCCH A E S, § EPDCCHE 9] &9l ] & 7}s & ECCEE % 0B Nacespi
170X & 7F vl AR T ECCE M & n U5 EREG(E)°l 3l g3t}

- 274 ¢bo) = v -8 ¢ PRB €19 2 floor(n/NECChyg) W oll A (n mod NECCE )+
JNECCEL 2 W S vl A Xl EREGE, %

- WAk sH & 91§ PRB Q19 2~ & (n+jmax(1,N5gp/NERES o) ) modNSpgg W ©f] =
W5 v A% EREE.

o] 7] A, j=0,1,...,NEREG .- 1 ©] 31, NEREG, ... -= ECCEY EREGE 2] 7} =], NeccE
re=16/NEREC 3= A 55 4 & ECCEE 9] 7l °]t}. EPDCCH A E S, &
TA 8= PRB 52 0 Novge-17bA] Q Exp=0 2 Ha7h wj ARt}
7H4 €.

3 500 A Aol 2~ A=

-DCI £ 5 2, 2A, 2B, 2C B3 2D7}F AF-& 5] 31 NPy >259 1), BE =

- ngppecu 104 @ 91 2] ©](any) DCI 3£ o] A A, A 1 (normal) =3 7 X] (cyclic
prefix, CP)7} & ¥k (normal) A/ B2 Q& = 5H B2 Q) A7 3 4,891
S AR IZYQIEANA AREE 1, 4&H T

8] oW, Alo] 2~ B7FAEE T 54 UEE 9 & OJ(quantity) REppCCHS
EPDCCH A E 5,¢] 7} 3H(possible) EPDCCH A%< 98] A4 &) 24
S5 4 U, te-2 7] (criteria) B 5 WSSk, S H A AY 2 4AE k)Y
MrrA golE L,

A7) B A EE 4 W 167] EREGE 5 o] = 8hue] 35 (part)©] L,

- UE°] 2]3 CRSE HE3= CSI-RSES 98l AE- 5] A @h=r}ar 7-g =,

B ZH ) W 2 lppecusun s TSRS Q1d A

AZNA, lppeensuns 3 AlS A L2 ® epdech-StartSymbol-rl 1, 49 A&
Al 719 ¥ pdsch-Start-r11, ®=3= PCFICH7} Y 23= CFI 3t 7|¥h o2 A3 7l

A7) 7S NEEE AN 2 AE ()2 oY X E pR o] v & WA
el 2 ks F7HA7I & Fo =2, 183l A QUE A 1S F7HA 7| = o2,
MBI Q) W A HA SFoA A2 F A A S3Eel A Edt

f;__?éa]_o] = ﬁ’jg‘g 7 'Cl)‘, /\}%@' i} Cﬂ-Eﬂ L]‘ XE PT‘:‘ n'= nECCE,lomedNECCERB +
Hrnrimodmin(NFCCEgpn ey, NF CCERB)Q’]’ 3t 70“ 9] E‘H ’?‘01 Z{lq 01 7] /‘1, nECCE'E‘
EPDCCH A E WA o] EPDCCH # 4ol 2] 8] AF&% & # ECCE €19 20]aL n
vt 271 EPDCCH A4 3 & 25 RNTIO) &) @81, NeCChgpecy = 471
EPDCCHE 9|3l Al-8-%¥ ECCEE <] 7)1 5=o]t}.

%7
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[140]

[141]
[142]

[143]

n Normal cyclic prefix Extended cyclic prefix

Normal Special subframes, Any subframe
subframes,Special configurationsl, 2, 6,7, 9
subframes,configuration

s3,4,8

0 107 107 107

1 108 109 108

[\

109 - -

W

110 - -

=]
s

ni‘—?i

249 A4S EREG U] 2} AHY @ A= k= vha] o 2 27) ¢teu)
X EF F opuhel AdEnh oA71A, Gt CPe A §- 7] 27l bl R EE p
107,109} ] 31, -4 CP2] 4§ 7371 270 ¢tel v} L EE 7] 27 <Hel Y

EZE pe{107,108} ]t}

o] &}el| A += PDCCH % EPDCCH+= PDCCH <& (E)PDCCH=E -3 ¥t}

<L, 714 B+ E-4l(machine type communication, MTC)?] 5 2%t &4 T3}
olrE T StHEA T AL Atk MTCeF 3H2 =2 AL ] 7Y §lo] =&
Abekel & A ee Al 7] Al (machine) £} eNB Alo ol A 428 =] = 74 K.
WS gt} o & S0, MTCE ARV A, 954, ZA 7k gt o] &8
A7) Al B T 22 S84 A)/RA o] HlolE B4 Gel o] 84 4
Ao, A E4E FHehE B9 UEEC tg AbE o] E8] Aol &2

Helole] 784l ;g soll o] &E F AT MTCE] 49, A& do]E] o] 4L,
A/8taFE = dlol Bl A& = Al (o] et AE /Aol 7HEA A gk, o] Y
MTC?] 54 Hitoll MTCE 9§+ UE(°l 8 MTC UE)2] 7%, 5t Hlo| ¥
H4-Eol 23 UE A 2 @7F& %%J_ e 2] 255 Fo]l& Ao] a& 4ot}
gk o] 21 &k MTC UE+= o] &4 o] Z|aL, whehA] Ad $H7 o] A o] Watx] &+=

Atk MTC UEZF A, A3, 7HA] 5ol AHe-E 74 9-, MTC UE+=
eNB2| 7AW & A7} v X %] Z3h= 9 A, o & £, Alsht oL, Akgt
A& 75 o] . o] # g MTC UE9] & 55 Lﬂﬂ 3 MTC UEZ
ﬂ—é UE(¢]| 3l dIAA] UB)E & Az vl 52 AW A&

f

o

2 ox oXx rd
o

2 2 off o g i ¢

O e
W fol

o

=<
il (H) o> 4 1 mlo

c
m

it
2> o jo O rfr
o il

for o

%EE al 4‘3}% MTC UE+ @l 71 Al UE®] 8] 3l H-& 78 g A 9

o] &t EE}EW eNB7} @l A A UE®l Al A &3l WA 2
PDCCH, PDSCH ‘& MTC UE®l| A %38 MTC UE+= ©| &
& A7 d. wpebA] g2 MTC UE7| f-8.51H7] eNB7F
TR F A EE 517] A5, eNBE AW 2] A i Al(coverage

o
N
—_
01 [
O.x.;

L Ay ol
ob > 1o fol
R )

oot st

re e
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[144]

[145]

[146]

[147]

issue)7F E A 3= MTC UBA Al A& 8 A5 o AHZH Q) v s s 2h=
MBI QS v, B2y HEY 53 -2 Av 2] %] Z3H(coverage
enhancement) S ¢ $F 7| S 24 83 A& Aottt} o & S0, A8 ] A] A7}
F A 8= MTC UE®] Al = PDCCH L/5%4= PDSCH7} &-5=(<ll, °F 10071)2]
ABZHAES S8 A5E 5 AT

-k o] A A] o] & 3GPP LTE/LTE-A A 2= ¥l @] o] 52 A (new) 741 3 <5
O

714z (radio access technology, RAT) A| =Bl o] A &= 2 -85 5= 9lT}, v 5 -2 52
717150 H% & F4 8%& a7-5HA ol whet 7]1&2] RAT Bl 3%
Zutd R eus Fald th gk o o] thF¥ oL gt 3 thao] V7] 3
AHEES A AA AYA Y TheFg A 8] =5 Al F 5= vl A H(massive)
MTC A ZHAI ) S4lell A are]d 5= 8 oF 5 shrtoltt. o} ¢
A1 2] A (reliability) 2 #] ¢4 (latency)oll "1 73 A 0] 2~/UEE 318 8 521 A 28]
tapelo] ol 31 9t} o] ¢} o] A RYE FHYd BREoulE BA ] B
MTC, URLLC (Ultra-Reliable and Low Latency Communication) & 3.7 g}
AT RAT O] =) o] =9 ¥ oL Qlv}. - Aol A= Helyd el d 7= Al
RAT®}AL A &),

LTE-A9] x}7] A| Z~8lo]| A= H o] B A& 9] A A (latency) S Fol+= Wb
astar vk A HolH A A (5 HAE o Eg Aol & Fall)

vl AH(vendor) &, 2.3 @l ©] B (operator)E 2 # F-A}-8-ZHend-user) & ©|

T2 A o2 Z793= A5 W E ¥ (performance metric)E & 3F4o]th X <1
SAL FA HE&E U EY A A =8 A Alifetime) 2] FE = (phase)E ol A,
Aﬂi% ﬁ:EE-‘?]OJ E]g]z = }\]/\E'ﬂ A J.LﬁE =3 @Z(verlfy)a' T,LH ]/\%1_%

H 2] (deploy) & ®] R Al 2=Elo] 414 & ol & o, s xioh
3GPPRATE 9] o] 4 At & Bt} U] L}—O— A& LTES AAE o) ERH
shutel A5 wlE g o]t LTES= QIE[ Y 0 2.9 t] whE 7 &3 el 4
715 o] AHE R 2 o] B A A& Al gak= Al 2=8lolghal A
HEAEAHEN ol 12 = AL Q)
T} Al 2wl Dol 58 583 e’ 3= 7l A (improvement) &2 7 9]
s A1 A ettt A Hlo) B A A& Al 2~ e] ZHA] ¥ (perceived)
T 7+ (responsiveness)S 9] 3l A o} 2}, A 2] % (throughput)ell 7+ 4 =2
3 & " X|5= ghebu] el o] th HTTP/TCP+= A ¥l A1 o} Ze]Alo] ol @ 5
A ol M ALG = ERAFEE Po]o] T2 EF & S(suite)©] . HTTP
o}7}o] B (http: //httparchlve org/trends.php)©ll k23, QJNE| Il 4Fol] A ] HTTP-7] &
7 @ (transaction) 5~ 7] 2 10| E(Kbyte)E ] 107-2] H(a few 10's)ZFF 1
H| 7hapo] EZpA] o W 9] Wol dvt. o] el gk = 7] W ol A, TPC =®(slow)
Al 2F 71 Zk(period)> 3|7 2ER ] F EWAFTE 7|7 F 4G ol oh TPC
=R A2 SR A2 A el o8 AlefeETt 1y B E A E X]Odol ol g
EFS o] TPC-71%F HlolE] A E 9l gk H i A2 &S M st ] o)A
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[148]

[149]

[150]

[151]

[152]
[153]

AAE G ok =3 (Gbpse] HAR) A =2 HE o] EE o] F7] 913, UE
L2 W3 & 0] -85} (correspondingly) 5 ©] 2 (dimensioned) 2 2.7} A}
RTT(round trip time)7} A o] A5 iy o] t] A& L2 7} 2t} UE % eNB
el A ¥ & FAlg(requirement) 55 5] 7] ¥ g F-A gk W2 %)<l -S
o= 2ol

S 2] m 8 A (efficiency) 5= A1 A Fhaol of 3l 54 4] kS Wk
o glol g #| 7l 2] A A (certain) E &l ©] v} = ol A 7 7

L(attemp) 5] ST E Y F U 1 BE 5 AL S Fo] FH A (free
up) = Y T 21 E 5HY] AFEAZ] 7T E 98 7?14 (robustness) o] @S
A A F-AsPHE A, %2 BLER(block error ratio) EFl & 0] o] E HE-&
A8 AFEE 5 Ao} 5 U E BLER EHE A5, ¢4 dHlo] uh= ulel A
Z7HE M4=9] 7hs @ A% A {h(real-time) H] 0] E] 22 E# (<, VOLTE)<] U]
741 8Hrobust) 2.2 | A = 4= AT}, ©]= VoLTE &4 Al 28l 8% (capacity) &
g Aol

of| & E0] A Y3}= 4l (gaming), VOLTE/OTT VolIP} -2 21-A] 7+
o] Z g Alo] A & 1] 2L 3} (video) F 3}(telephony)/ 3] 2] (conferencing) £} &-2:
A E = Aol Ao Hol A s A o3& F44 S s

o4

Al

71 (existing) o] & 2] A o] A E-o] w9~ wt.

ol = dlo] 5ol T AR of =g Aloldo] AA Ul Bold
Aot} ol & 5o, 2ntE b = Sl h(eritical) B2 o} 2} wEE A&
27381= 54 7] Al(machine) 52150l A4 2] F-“(augmented) 32 (reality)

o] =g Alo) A&, A (vehicle)E 2] 2] ELE Aloj/=elo] X sl Al D)=
THE 24U 5

Faohs Eg o A Eel A TR R 82 AE e Ak
FAZE G Tl e e Y] Y-S AEEE v = A 2]
A S sk A= A7 o]l T el et E ASH AT
A stoll, el TG el ek FHE AV AEE 7 S HEskE
A2 v 4=

T 62 W2 A g o] F7] 918 HasdTTIo] HolE o A& lojt),

5 62 Fskd, eNB7F A Al 7t UES A Leetar, 2371 UE7}H /7]

Mo tigk AINS 7 E3te] 7] AIN©O| 2371 eNB7HA] =3} 7] 7HA] =,
ek =1 A 3} d ¥l o] (propagation delay, PD), B 3] # A| 7k &5 A]{F A/N £5H]
A7k, 23 A PD Al A F w2l of] whE OTA(over the air) #| 94 o] 223 glo}
A& TEA1717] El, wolE dEe] A a9l TTIE &1 0.5ms
5Fe] ©3(shortened) TTISTTDE A5 Al tA1E H a7} Q). o & £,
eNB7} H] o] E|(PDCCH % PDSCH)®| %S A|2}3te] UE7} /371 Hl o] e of o g
A/NE] 7] eNBZE 2] A& ka sl 714 48] = A ZFQ] OTA(over the air)
A& 1ms ©] 8 & Zol &l TTIZ} 0.21ms & A4 &= A o] £} =, 2184
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[154]

[155]

[156]

[157]

[158]

2 ) 91 (user plane, U-plane) 2] 91 1ms. 2.2 Z0]7] 918, 2F 37] OFDM A B 5 &
G 2 STTIZFAAE 5= 9t

5 60042 OTA A1 52 U-Z 491 A191S Ims & 7H55}7] 9]l 37 OFDM
MNEESE TTIE TASH=E A& A 5HF o, lmSE.U]‘”]}‘ th2 710] 9
ST 74 E 5 OAE} o2 So], A7 CP9] 45, 271l OFDM Al &=
TAH sTTI, 47 OFDM A E-E 2 A4 % sTTI 2/% = 77] OFDM Al -5 =2
T3 E STTIZF & jé

-

TTIY] T3} 1S o E%‘% = WA T 2] Aol A 27 TTIE 743 8=
A7) OFDM 4l 5-E0] A ¢ Euﬂﬂoﬂ A = o4k sTTIZ #38F = 47| TTI)]
PDCCH & & ©] 2 §-3}:= OFDM Al &5 52 A 9] 3F 1} %] OFDM A E-E9] =

o] Alo] sTTIE ¥4 4= AT},

o| 5ol A 1= Al 22 Bl o] A AL-E-%] = T] & E(default) =2 52 (main) TTIE TTI
2 ABEzEYolel Aslar, Av] Al ~Rle] Y E/F 8 TTIZF ofd o] Bt}
2 X7 o) & zh= TTIS sTTIE A3t} o & 590, A A 744 9] LTE/LTE-A
Al2=' A8 1ms2] TTIZF U] £ E TTIE AFE- 5= Al 2 H o) A = Ims 2.0 -2
Al Aol & ZE= TTIZFSTTIR Al d o Ak w3, o]t A =, HEE/F
TTI 99 2 A5¥ = 2 a3 I Alo] Ad/2e) 3t3FH = oE A e /gﬂ
BFE A Al Ad/Ee AR A dole A&
PDCCH/PDSCH/PUCCH/PUSCHZ A 3} 3L sTTI ol A =& sTTI @ &2
%% = PDCCH/PDSCH/PUCCH/PUSCHZ
sPDCCH/sPDSCH/sPUCCH/sPUSCH2} % gt} A 2.8 RAT 374 o Al =
¥ ™ & ] X] (numerology) 7} ¥17d ¥] o A A} ] LTE/LTE-A A =% 2= th &
HUEZE/F Q2 TTIVF AR E 5 JAIRE, o] slel| A= A o] Aol & 915},
U E£E/5 2 TTIS AlZF 2o 7) Ims?l A0 & 7F4 3} a1, )& E/5F 2 TTIE TTIL,
Aqr el 7€ TTI S 71& B2 g do|gbar A il Imse] TTIH. U} &
TTIS sTTIE A 3to] B by o] A Ao &S A3t o] 5le] AA] o Eof up&
TTIS} sTTIONA 2] A& A /A M2 3 4] LTE/LTE-A 7™ & & % of] u}&
Al =8 RE of L] e} A 223 RAT 374 o] & 7o E el Al of] w2 A] 2~ H] 9]
YEE/FQ TTISF sTTION A & mpzk7h#] whA] o = 4 8- = i o).

L7 &5 TTIS o A&} @5 TTI W] Alo] A= dlol g A de] HAE ol &
vebd Zlo)

sk =1 FH ol A = o] 2] g sTTI Woll A Hol B o] HE/2AlEH & Ag
PDCCHZ=(Z;, sPDCCH) ¢} sTTI LHoﬂ ] ﬂiol o] F0] 2] 3= PDSCH(Z,
sPDSCH)7} 7152 = St} ol & 78 Fxshd shuko] A Bz gl el
B2 9] sTTIZF A & & OFDM *‘%%% Abgete] A E v dE
So] H g W OFDM Al & So] Al7F T Qlo) A &) o] 4ol sTTIE 2
e = Atk sTTIE 744 3H= OFDM A =252 Bl A A Al Al dE9]
A& 5= A7 OFDM A #2E&& Al 9l ste] 7449 o Atk sTTI W ol A
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[159]

[160]

[161]

[162]
[163]

sPDCCHS®} sPDSCHS] A 42 A & T} OFDM A & 9 9 & AL&-3le] TDM ¥
e 2 A49 5 9lvh sTTI el A sPDCCHS}F sPDSCHE] A 4-& A & &
PRB % &/ 3= A& AL-8-51o] FDME F |2 A2 =5 o)

71 A] PDSCHY] A%< 5128 w), sPDCCHE} sSPDSCH= # A| A 2~ 8l T o &
% 4 PRB 99 & Bl AT AE5] = 3lo] npkz st} o] shol| A =
sPDCCH$} sPDSCHE 1-4 5}:= PRB ¢ *| (location)= 2 A s}+= A o] o &)

A orstl,

sPDCCH %/%1= sPDSCH(°] 3}, sPDCCH/sPDSCH) 7} A 45 3= F 3152 A4 -&
AEAQ == A& 40 PRBEE T4 E 5 St} o] ol A= sPDCCH7}
A% == (= sPDCCHE] B4 3-3H& -4 31=) PRB(E)S A A 3= W2l
sPDSCH7} 7 %% = PRBE & Y (allocation)d}i= 2] o] ofj &l A| T

93 TTIZA o H & H4/4=218 49, DCI 27| & ] sTTI Woll A
sPDCCHE ¥ 2&}7A| AFat7] 913 o 715 & =2 2-7 W(two-level) DCIE L] &
4= 9tk 2-9 8 DCIE} 32, Hlo|H & 2AZ Y 5tz 4RI 719 DI
o] A A 45 71U, sPDCCHS}F sPDSCH/sPUSCHE] 2418 98] H @ 3t
ARI7EF 712 DCIol Vo] A A E5 = 21S ol gy, o slel| A= o] & gt
T 712] DCIE A1 DCI (== =% (slow) DCD<} A2 DCI(YE = M (fast)
DChelar A gk}, o] 2] & F 7)) 9] DCIE= A & U} PDCCHE &<
sPDCCHE(°] 3} (s)PDCCH)E &8l 5% Ah A= ohE& Alo] A d & F 3l
AEE 5 At o] Wl A1 DCIi= A o] & shfo] A Bz e 9] Yol A= W st~
= ARE AT 5= At A1 DCIE, ¢ & £, @714 PDCCHE 9] 3+

OFDM Al - & & o) 5] sPDCCH/PDCCH =+ @ 7 A]| PDCCHE Z3) A4=
= 91t} A2 DCIE= ZF sTTI Well A sPDCCHE %3 A4% = DCIY 5= At} A2

DCIi= sPDCCHell ol 3l| A& d == oy d ol #a s 4%
A A (configuration) g B.& il A& 5 )t} A1 DCI= &l 1 A] PDCCH
G Aol A defA| L qEz e Q) Folof gk HEE] ), 4|2 DCIi= sPDCCHY|
o debxar A sTTI el A AEH ) o & S0 A1 DCIi= dld A2
Y sPDSCH/sPUSCH®] A& A4 5& A4 o 2™, A2 DCI=
sPDSCH/sPUSCH2] 27| &% o], T2 X1 MCS 4 5= 243 4= At Al
DCIZF A E¥H, 7] A1 DCI7F A58 A Bz el A7t 37] #l1 DCIell < &
dAo]l Agd Yk == v Aol AFHEY] A7k sd 2B E AlSE
fasitha gas 5= Q)

M A. sPDCCH PRB 9] 44

sPDCCH®| &5 913 spr} B= 57 7] 8] PRB-A|EE o] AT 5 At
3] sPDCCHE 3 7] 8} = H5= 7)1 9] PRB-H EE 5 & PRB-A E U
AL (E)S AHEste] A4 o= itk o] & £0], sPDCCH UE-54 %) &4 371
Well sPDCCH7}F A =

=
2 9)
[e) A
ST, 7 5T F

oy

T N9l 5 & 2 X (decoding candidate)E ©]

A
2?58
B U8 PRB-AE W AL o2 F4E 4= 9l

1
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[164]

[165]
[166]

[167]
[168]

[169]

[170]
[171]

[172]

[173]
[174]

UE”} sPDCCH9] 47418 93] R UEH & =
PRB-A| EE 14 8= PRB(E)< tha 3 o] 24 € 7

- 1L 24 E ¢ A (fixed location)

7} PRB-AMEE 74 8= PRB(E)9] A= a1 ¥ o] (T Aol ol d 5
ATt o] W, PRB A= A-54 2 0 & G| 5 Ut} o & 5o A 1
ZFA4] (interference) & °] 7] ¢13l Z+-PRB Al E & o] %= PRB(E)< A ID9]| w}e}
A7E 4= dth PRB Y X3z PRB-A Evlt} th2 4] A= =} o & &
PRB A E IDol| u}2} PRB-H E®E & U}2 PRB(E)°| A2 4= At} PRB Y %=
Al kel 1} & W] Sl (randomization)E Y& A B Z | Qdu A~ &3 dd A
F/HE = STTI Q1E 2 5o AIZE 218 vebl = ghebv] el o & debd 5= d o).

L8 &5 TTI el A Ao} A d-§ 2] & o & el Ao|t.

sSPDCCH % A, 31 tho| AT E] 35 U3 7] 98, PRB-AEE
T/d8h= PRBES A &8 th o3 ol A =27 38 5 vt ol & 50 &

AXE 7 vk A& & PRB-AIEE 744 8H= PRB 9 9% F 3= S H| Q1o A
kA o7 EA e 4= A}

MBS A A FAA PDSCHZF A 5% AL a1, A7) A Bz Yol A 47]
PDSCH9] %ol A}-8 %= PRB A} ©] sPDCCH2] 7 %<l A}-82 PRB A1 7}
HAA = 2%, sSPDCCHE AE3h=t] 4| 7} A e 4= 9l o), opgt, 54= 7)<
PRB-H| EE0| 74 =¥ /7] PDSCH7} A 4% ] &= PRBE Z 74 ¥
PRB-A| E & A}-4-316] sPDCCH7F %2 4= 917] wl¥-oll, ceNB7} sPDCCHE
&5k A8 (flexibility) ©] F71HH = &5 o] At

- 2, RRC A A

Z} PRB-A| EZ 74 3l= PRB 91 %= RRC A5 & 25
74 A (semi-static) & 2 A= 4= 1t} o] W], RRC A& & HF¥ = 7+
PRB-A| E] tf 3 A o] = PRB-A| E <192 PRB 7l <=, PRB ¢l &, 3l 3
PRB-A| Eof| A 9] sPDCCH B4 ¥ 7H-2 144 313= OFDM Al & 9] 9] X]/7] 5= (==
PRB-A| E o)l A A 4¥)3= sPDCCHS] OFDM 4 & 29 9 2]/7)42) gA] A4 = <=
A

PRB-A| Eof| o A& ¥ 3+3}= RRC A1 &3= sPDCCHE 534 #4495
AT == PRB-A| E¢] 0§ A4 PDCCH 35 ©4 & {H(common search
space, CSS) 2/%+= UE-5 4 4 ¥4 F{H(UE-specific search space, USS)E 53l
AEE 5 A

- 3.DCLEA

Z} PRB-A|EE TA3=PRB A X =DCIAA S 58 B} 5402 A=
G 9tk DCIE 53l ZF PRB-A| Eol T gt A& UES Al S#€ 5 th. d &
£0], PRB-A E ¢ld]2 PRB 75, PRB 91 A, 8l & PRB-A] E ]| A 2] sPDCCH
Al F1HE 4 3= OFDM Al =-9] Y X]/71 5= 3= 3l & PRB-A| E el A
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[175]

[176]
[177]

[178]

[179]

[180]

[181]

[182]

[183]
[184]

[185]

[186]

[187]

[188]

75 5] = sPDCCHS] OFDM Al & 2}l 91 X]/7) 570l 33 4 ®B.7} PRB-A E A %
AR ZH UENA AlaE 5= At} = PRB-A Eo] that A4 44 -& RRCE
B3l 7% 1, PRB 7H 2/HE+= PRB 91X o] o ¢ A B.9ko] DCIE 53l & U
Ao dAE 5 Q).

DCIE &3 PRB A %] 2] & 4 (dynamic) A4 - (PRB-A| E 2] 7|57} gk
Fhol Ay WA ¢Fe 73-5-oll) @l 7] A PDSCHS] A}¢1©] PRB-A| E 2] PRB A9 3}
A& o, 471 PRB-AE9] PRB A 912 & W7 gH o = H eNBell 2] §F sPDCCH
A4 2] 914 (flexibility) 0] Z7He 5 Atk A o] Qo

Z} PRB-A| E & 74 813= PRB Y ] H/tE3= 3714 ¢ PRB-A E A A (5)9
et HAHE Y=2= DCIE v gol 254 5 9

* %A 1. sPDCCHE £-3F A%

Z} PRB-H| EE 1Al 81= PRB Y #] 2/HE= 571421 PRB-A| E(E)<
A7 8}= DCIi= sPDCCHE &3l &4 4 gt} o] uf, sPDCCH7} Y 23=
DCIol 93t dA o] X g= = A4 vaa 28 53

* 2 1-a) sPDCCHZ %3] DCI7} A4 sTTIQ] o} sTTI°ﬂ 471 DCI®
9]¢k sPDCCH #& 24 AR 7} 285 5 9.

* 54 1-b) sSPDCCHE -3 DCI7F A 5-% sTTI2 o} sTTIHH Al 22 A4 &
UE7} 74l5te] 2189 w7h 4] i E4 %24 7] 7(duration) &<t 47| DCIC)
2] sPDCCH #& A4 AW 7} 482 4= 9

o

* 5 1-¢c) sPDCCHE &3l DCI7} A 5% A Hxe 10@ oo A B gl vk
471 DCI®l| 2] 3F sPDCCH ©¢d A4 F R 7} 2849 5= ).

* 24 1-d) sSPDCCHE S8l DCI7} 244 HEEE]OH & A E XY AEE
UE7} A 28 A& FAl8ke] 483 w7hA] = 54 %4 7] {H(duration) -5 ¢t
DCIell 9] %k sPDCCH ¥ A4 GJH7} 482 5 ATt

* &4 2. PDCCH USS/CSSE -3 A4

ZF PRB-H E & -4 8= PRB ¥ & 2/ 7142 PRB-AH| E(E)<
A A 3= DCIE= 9171 4] PDCCHS] CSS Z/HEE= USSE £ AdE 4= At} 9]
o], PDCCH7} 2= DCI°)| 9] g Ao 485 = A2 v &8 5 Ut

* 34 2-a) PDCCHE %58 DCI7} A$¥ A B3z g Q)] A A sTTIol 4]
DCI®l| 2|3t sPDCCH ¥ A A AR7F 485 4= 9l

* 24 2-b) PDCCHE 53 DCI7F A4 A X8 dHH UE7F 2 A4S
2lste] 2-&3 v 7hA] = 57 %] 47] 1 &<t 7] DCIel 9] g sPDCCH
t2 A 7<4 2437} 79_9_51 2= oh;}

* 54 2-¢) PDCCHE &3l DCI7} A& A B3z e 9] el A kAl (el], 5 A
STTION A S-E] w}A) 2} sTTIZHA] AF7] DCIel| @] 3F sPDCCH & A4 A 1.7}
284 o At

* 54 2-d) PDCCHE &3l DCI7} A5 A Bz o] kKA (e, 7 WA
STTICN A B UEZ} Al 23 A S Alsto] 483 dj7h+] e 54 A1 &7]3t

m.1>

.
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[189]

[190]

[191]
[192]

[193]

[194]
[195]

[196]

[197]

[198]
[199]

&3 /d71 DCIell ¢ & sPDCCH ¥d 44 A w7F 489 4= et

* %4 2-¢) PDCCHE %8 DCI7F A48 B 299 th-g A B LY 1<l
A STTICNRE 7] DCIOll 9] 8 sPDCCH A 4 171 482 5= o)t

* 54 2-f) PDCCHE &3l DCI7F A& A B2 Qlo o5 A B ze 9 HH
UE7F A 28 A& FAlste] 2183 uj7hA] e 54 A&7 &<t 4]
DCI®l €] 3%t sPDCCH &+ A4 AR 7 48-% 4= gl

* A 3, B2 (fast) DCI(Z, A2 DCHE 53 A%

-2l ¥ (two-level) DCIE AM-&-8}e] UES Al Alo] AR 7 A54 4= =
7FA 3, UE7F RUE %S 228 sPDCCHS] PRB A9 4 ¥.3= A1 DCI(Z,
A DCHE Sl AEE 5 A

R FA 2004 Ak %ﬁ 2-a WA &4 2-fi= 54 39] w2 (fast) DCI7}
PDCCH USS/CSSE &3l A& = 21& 23hsir) &4 39 W& DCI7F &4 2-a
WAl §AH 2-f 5 o= shtol] whel AEH = A9, 54 2-a A FAH 2-fell A
'PDCCHE %3] #4-%¥ DCI'= "M DCI' <& PDCCHE 53 A 4-5 w2
DCI'Z o A ¥t}

- ¥H 4, UE £2}21 = 7 = (blind detection)

UET= 8l %%% &l 2} PRB-A|E& /43t PRB 914 & ol +
ATk ol & £ PRB-AIEES T4 = 0= PRB 259 FHE0] o] 7]
EAE = i, UEE B8 TR E téll sPDCCHE] FA1& Al 53k o g 4
sPDCCHEZ =218 5= glt}. HHH 43= PRB-A E 9] 7l=7}F & (o], & 7| Y o)
A3 4= Q).

d & E0] 574 PRB-AEE 74 3=PRB 232 T H 12 PRB #0, PRB #6,
PRB #12, PRB #18 % -4 ¥] 31, PRB % $}2] 3 H.23= PRB #3, PRB #9, PRB #15,
PRB #21% T4 ¥ v}, UE= $ X 12| PRB %Lg;cz sPDCCH7} A& ¥t}

7} 8k al sPDCCHE] 57418 A| =3 a1, BE3F UES $H.29] PRB 280 &
sPDCCH7} A% ¥ thar 714 8l sPDCCHE] 7418 Al gk 4= lt}, thA] e
4F7] UEA= 3 H.19] PRB %%} sPDCCH B4 & 1ko] F-AH v} 74 3Far A7)
T H 12 PRB(%) ol A sPDCCHE] =418 A|%3}aL, 5 22] PRB &%
sPDCCH 4 & 7ko] A | aL 7EA bl 47| $-H.29] PRB(E) Wl A
sPDCCH®] =418 A &3 <= it}

eNB+= PRB-A| EE 74 6}+= PRB =% 9 $H.5 5 5149 FHRES AL-§5}o
sPDCCHE A48 4= 9lt}. t}A] @3 eNBi= PRB 289 T HE 5 3=z
sPDCCH B4 &3+ -4 8 4= 9lt}, 81}2] sTTI W ol A 52 31 2] sPDCCH
gl F7F o Al UES Al &4 71 2] DCIE©] A%= = 45, 47 55 719
DCIE S 75 523 PRB 23 $HE A}g3alo] A44 5= ook

-l 5, UEID 7|4+

UE2] ID(¢ll, C-RNTD)®l| u}g} sPDCCHE X1 B ¥ 5}:= PRB A o] &l d 4=
At £, UE ID®]| the} PRB-A| EE -4 8}= PRB 91X 7} Qa4 = Sl ot

A

X
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[200]

[201]
[202]

[203]

[204]

[205]

el Rl P

g o] AAdl= 3] Al i E
U E E35= PRB Aol 24 EE= AL

# 3} (combination)®l] ]3] sSPDCCHZ
F e

M B. < 3h(flexible) sSPDCCH PRB A1

A 2] v 4of A 9} 7Ho] sPDCCH 4 PRB & & of] w}&} sPDSCHE] # %
PRB L/ PRB 13 9 o] 24 = 4=t} o= S0, sPDCCH7} A4 5 =
A4 28 (aggregation level, AL) ®=5= PRB % & ol w}&} sPDSCH®] 713 PRB
2717 A4 2 5= o). o] A$-, sPDSCHS] A% PRB =17], &, sPDSCHE]
A&l A8 ¥ = PRBO /& A4 35t7] ¥8l, sPDCCH %ol AL-&-3F=
PRB 7| =& H 2] 8}i= & 218 T 5= 1tk sPDCCH7} 45 1= PRB % % <]
ute} %71 sPDSCH7F A -f-8F= PRB /| +& o} =4 87| 98l & o] o
2 Al ol = UE7F ® U H ¥ &= sPDCCH & & - H.ol| u}g} sPDCCH7| A %5 =
PRB®] 7}5=7} ‘ja}ﬂ T A AE ]Ol-ah;} 53] U gk »Ad 28l (aggregation
level, AL)< 4] B35 3RE 7l B35 51 o) uld} sPDCCHYF A4 5 =
PRB9] 7H7} DLﬂ‘r T AT

-9 1. sPDCCH 53 31| whe} 535 3 HE A 35F= CCEE©) i‘s}b
PRB 9 7H“l‘7]’ gt 7 o dE 59 % FE A0S HS FH 41 &
471 2] CCEES AHE3to] 74 5 = A 5, &2 T H #0 PRB #0 2 PRB #101]
23l 47) 2] CCEE = TA H A9 B3 T H #12 PRB #0, PRB #1, PRB #2 %
PRB #3°] -8 4719 CCEEE 742 - AUt =5, TR 402 T4 8h= 4709
CCEE 5 9= PRB #0°l] <:5}3L 1} %] &= PRB #1 2} Yol &&4A) 9k, &
#1E T4 3F= 471 2] CCEE 2 PRB #0, PRB #1, PRB #2 2 PRB #39l] Z+-Z}
SPUA &3t 4= 9l o] A9, 55 T X #0:= PRB #0 2 PRB#1E -3l
AL X9 B35 T W #1-S PRB#O, #1, #2 L #33 £33 1449 5= 3}

- % 2. sPDCCH 5 & F 1ol u}e} CCEES 74 8H= REGE ©] 473}
PRBY /N7 Eebd =l o2 50 535 T H #09 535 TH #] 75
271 ¢] CCE&(CCE#0, CCE#1)e Al-g3sto] 742 = Q. AR 55 3 1.
#0S -4 3= CCEE 9] 749 CCE #1-2 PRB #0 ~ PRB#2 W o] &A4]38}+=
REGE & 74 ¥ 31 CCE #23= PRB #3 ~ PRB#5 W o] &4]3}:= REGE & T4 €
T Utk B3 T H#1S A8 CCEE 2 7-$- CCE #1-2 PRB #0 ~ PRB#5 9]
FA3F= REGE & 14 ¥] 32 CCE #23= PRB #6 ~ PRB#11 W o] &4 5}+=
REGEZ TAE = At} o] A3, 53 TH #02] 749 PRB #0 ~ #55 -3
AEEA T 55 T80 #12] -5 PRB#0 ~ #1112 3 A5 5= )

- W 3. UE7F Y B ¥ 8F5= sPDCCH PRB-A| E7} 354 7| (<], 47H)i
T4 ¥ a1, 7} PRB-A Ex= A 2 th& 7|57 9] PRB /2 7A€ -+ Aot o] 49,
sPDCCH”} sPDCCH PRB-A| E & A &= A A (£ 4%) PRB-A ES 55
AL@iar 7448, sPDCCH PRB-A| EZ -4 1= PRB 2] 7] <=l u}z}
sPDCCH7} 4% 3= PRB 7|57} 2&}4 4= 9lvk

(A

rot
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[206]

[207]
[208]

[209]
[210]

[211]

[212]

[213]
[214]

[215]

[216]
[217]
[218]

W 390 ol sk U % A AL the A = 5 SR 7} 255 = PRB 7ol
ubet U] B £ 1j/]r 71 2 (blind detection, BD)S <=3} 8| of 3t = 91t} uf&}A
sPDCCH BD =73 (Complemty)'—g Zo]7] 3, sPDCCHS] AL®] RRC 4= A1
DCIE EOH X] ] = ‘r‘ )\/\E]‘

B C. sPDSCH PRB ¥ (allocation)

ol sfell A = sTTI W ell ] sPDSCH7} 76 %] += PRB 9 &2 &3 8t= HHES
A orstl,

- ¥+ 1, sPDCCH PRB-A| E £ 9]¢ PRBE W ¢l sPDSCH PRB &

sPDSCH7} 2=A1 =9 € 4= 9J+= PRB A9-& sPDCCH7} A 44 4= = BEL
A %% = PRB AHY 0 & 34 = 5= 9lt}h sPDCCHE] PRB-A E7F 5= 7191 7
sPDSCH7} ~7A|& % & 4 91+ PRB AH & sPDSCHé 2 EH 5 Dc17}
%% PRB-A| ES TAl51= PRB AF¢ 2 & 34 = 4= v}, 3= sPDCCHE]
PRB-A| E7} 5= 7191 A9, 471 H# 7} 2] PRB- *ﬂ £ 43t % 4 PRB
A el A sPDSCH7} ~AEE 2 4 Ut
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sPDSCHﬂ 27AEHE 5 Y= PRB AY-S 5% PRB AP o= 34 4=
Atk o = sPDSCH7} 2~A| &4 9 4= 913 PRB A (i %H o)
WG(ﬁx)E]oi It eNBoll 2] 8] RRC A4 € 4= It} o] 213 RRC A4 &

sPDCCH %/%+= ¢ 714] PDCCHE -8l UEC Al A2 5=
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= Xﬂl DCI.E_ EOH ;(45;31 2= olq_
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sPDSCH+= Z 4| Al 281 th & F ol A FAsHA ~AlEE 2 = It
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[221]

[222]

[223]
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[225]

[226]
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-4 4, sPDCCH %% PRBE

SPDSCH3= sPDSCHE 27| & % 5h= sPDCCH7} 41§ ¥ 3= PRB AHl &
AHESte] A= 5 9l

L9 H g o] o Ao el W T PDSCH(shortened PDSCH, sPDSCH)<]
A& A Fob AL & A& Slolt

sPDSCH= sPDSCHE 27| & & &}+= sPDCCH7} A 4% = PRB A}l o] <3¢
PRB 135 A& AM&ste] AEHE = At d & £01, & 9(a)2 & 9(b)oll L}ERE
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sPDCCH7} 4% = PRB AH¢ 7} HE = A AJ¥ 71 J B E A5
sPDSCHY] A% z}lo] 274 4= th. ol & & sPDCCH7} PRB #m<
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249 ko) Gebd 4= glth. UE7} sPDCCH/sPDSCHS] A4 A4S =4 317] 9l
T} sPDCCH A A @l 8 (aggregation level, AL)®l T8l sPDCCHS] £}l =
B3/AE S A58 5 o) A 7sPDCCH 58191 535/ & B3RS
Zol7] Y&, UEZ} 5891 = B 5/43 58 -3 3F= CCE/ECCE ©9]<! ALO]
RRC 3= A1 DCIZ 58 #A|A1€ 4= )t}

- 5.7 B FEE 98 A &(dedicated) PRB A

sPDCCH % ¥ X w}t} 91 % sPDSCH A9 0] FE 43}, sPDSCHE
27| %Y 38l= sPDCCHY] B35 F 1 ¢ldl ~of ule} ~7| %% ¥ sPDSCHE
2413 PRB A} o] 24 = 4= 9t} sPDCCH &35 T 1.0 ol 7¥ sPDSCH
A (3 w40l 71 E A, SIB, RRC =2 A1 DCI 5ol 2138 2= 4=
AT} = sPDCCH 5 & FH.of A% sPDSCH A2 54 2ol 9] &
AAE = 9lvh = sPDCCH H& F 1. {19 2~of ube} PDSCH7| A&+ =
PRB/PRB 1% 7] /%= PRB/PRB 1 & X7} 2449 5= Qt}. o & S0
TR #05 sPDCCH7} A 5% H ~7& % ¥l sPDSCH 17} PRB 15 & &
&= a1, FH #15 sPDCCH7F A5 ¥AH 275 ¥l sPDSCH= 271 PRB
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[228]
[229]

[230]
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[232]

[233]

dFeR ASE 7

- 6. sSPDCCH2] A (first) CCE ¢1¢] 2o o]&3}= A& PRB A+

CCE ¢1¥) 2o ulz} o 75 sPDSCH A9 o] &A1, sPDSCHZ
2 A& ¥ 8= sPDCCH7F 45 = 3 CCE 919 2xof ufg}, AAEH 5
sPDSCHE 413 PRB 2}l o] A4 4= At} =, DL T E sPDCCHS| H A
CCE ¢4 o) w}2} sPDSCH7}F SH-% PRB A9 2] 9 x| 9} 2Fo] A4 = 4= 9},
sPDCCHE] #l CCE 19 229l o1 #H¥ sPDSCH AHY -2 (3T A1 oll)
714 &1 ¥ 7]}, SIB, RRC =3 A1 DCIL 5ol 98] A= 4= v} ==
sPDCCH®] A CCE 2149 20 A #¥ sPDSCH A& £ 4=2] 0] ol af 244
G At} B3= sPDCCHS] Al CCE 19 ~of w2} PDSCH7} 71 *] = PRB/PRB
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5= dth A CCES} ~71& ¥ sPDSCHE] Z < PRB/PRB L& 7} L/&E+=
PRB/PRB 15 ¥ X 2] #7|:= sPDCCHS| ALl whe} v =7 g o= 4= Q).
o| £ 59 sPDCCH7} A4 %= A CCE 19 2~/AL'9] FLell w2} PDSCH7}
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sPDSCHeI| 4 -§-¥ = s &l o] UEC Al 542 5= It} o] 2§ sPDSCH 7% 2
-2 sPDSCH7}F 2145 += PRB A9 9§ 97k vebd 5= o} = o] 2 ¢
sPDSCH <% 219 31 ¥1-& sPDSCH7}F 714 %+= PRB A & & 1} 817
sPDSCH”} 4%+ PRB A+ 4 ¢} o A sPDCCH7} A4 %] &= OFDM A &
99 W sPDSCH7} A 45 = A oS vebd 4= Q)

| Z £ RB =0l 98] A A ¥ = 7 gLo] 2] 3sli= sPDSCH A4 A4
& e o] A= 4= 9lth ZF PRB Z171(Z, 2 PRBE] 7| 5%)el] o 3
=5 7l (4, 2712l PRB #l© o] EAe 4= 9l o, RA B = E 53] sPDSCH]
PRB 17| ¢} 3l PRB =71l th g+ 5=~ 7} & PRB 3} &1 = sfrto] o€l Q1 e ~7}
A4 4= v} 7} PRB A.71¢] T3l PRB 3|2 &= 7] 9
H]-Z=3 (non-overlapping) PRB ol ¥l © & -4 =l 4= 91t} o] u], sPDSCHS| PRB
A7) RA ZE77Fold & W& S8l AN E Fr k. dE &
sPDCCH7} 71 %% 3= AL®] uhe} A7 ¥ A}, RRC 3= @ A A| PDCCHE &3l
sPDSCH®] PRB =17]7} UEe| Al A A= 4= 9t}

RA Z o o] x| A]¥]5= Z} sPDSCH A% A4 3 €2 RRC Al Zoll 2] &
AAE 5% 9th UEE sPDSCH A% A HE (E)el dl g 244 A2 E RRC
NBE EF 4520805, RA LT 1S 7[Hko 2 RRC A& o] 93] A4 % A7)
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[234]

[235]
[236]

[237]

[238]

[239]

[240]

[241]
[242]

a<!

sPDSCH A% A el (£) 5ol A 3h}E sPDSCH A% A1l Ao =2 st

% gk,

B 7] AHE WS A2 £ 5 o) o] 23l o4 sPDSCH]
PRB #H¢l o] A3}z AA el & Eobed)

B D. sPDSCH #14-2] A] 2} (starting) OFDM A1 & 9] *]

Bk o] A ] of| Eo| A A5 = PRB B3 RB= sTTI ol A 4ol 5=
A Z2-& PRB(©] 3}, sPRB) H4= RB(©] 3}, sRB)E 2| 1| & 4= qlt}, o] 21§t sPRB+=
A 7FZ 0 2 3= gTTI W 2] OFDM Al ¥(5)& T4 = 31, 3145 202 3= 12X
Rutdal 2 71 PRB7F XU 2 Fub A o2 A E S o) sTTIS
T4 3= OFDM A 9] 7|2 T/l ebar & o), Xo b 12/T 3= 14/T9 2

A~
T3

sPDCCHQ] %S 913 sPRB/sSRBS} sPDSCHS| 48 9] 3+ sPRB/sSRBE
TAB= Y-S 2 2 5= gt} o & £0] sPDSCHE 9 §F sPRB(©] &},
sPRB_sPDSCH)+= A] %0 2= gTTI W2 OFDM Al E(8)& A 5 a1, 3=
Z0 2= 12X7) FHlE R ER 2 A E 5 ) sTTIE -4 3= OFDM
HE N T7HE}E <o), X9 & 12/T 5= 14/T9F &3 5= vt §H4,
sPDCCHE ¢ gt sPRB(©] &}, sPRB_sPDCCH)+= A 7} % © & 1= sPDCCH7} A4
T A= T7HS OFDM A & A o= FAAH A, T35 FO02 = 12/T B
14/T'9F 25 4 Atk

sTTI Hell Al sPDCCH= 47| sTTIE 14 3= OFDM A &5 5 ¢
OFDM A E(5)& 8l 1% 5+ Atk == sPDCCHF sPDSCHE sTTI W ol 4]
&Y OFDM A E(E)S AHE-3te] S o o) o] A, & I A=
sPDSCH®] 7] A2} ¥]3= OFDM 41 &2 9122 24 sh= el tha)
A|QFgH}, o] W], sPDSCHE] A %-0] &5 5= OFDM A £-9] 91 X]1= sTTIE
T3 3h= 74 ¥ OFDM 4l &:2] /21 = St

sPDSCH7} @7 sPDCCH7F 52 = 9l3=/7 5% 3= PRB & & Wl At
A5z 4 5ol sPDSCHE] 514 A2} OFDM 4l & #1217} & sPDCCHE]
% mhA ) OFDM A - 9] th-&-(next) OFDM A £} 7+-8 4= QJu}, 34| 3k A1 A

Co] " 2 = W 30| A A ¢ksk A 3} o] sPDCCHYF A€
/A% 3=PRB 9% 2o A% sPDSCH7F A4 5= = 7

2=
-l

A= = v
2 & F3l sPDSCHY] &0 Al 2L¥] = OFDM Al &9 91X & 244 4
9lt}. = sPDSCHS sPDCCH7} A4E 4 9&=/44 5= PRB & 9 o] A=
% sPDSCHS] A4 Al 2} 91 %] = v}&-31) o] 249 4= 9lo).

A Do A A5F8H= sPDCCHE 3 DL ZTH E S UL ZTHES B 5
¥ 3131 sPDCCHE 918 = 9t} == DL 1 EE A 48)= sPDCCHYHS
ou]stal, UL ZIHEE A F38h= sPDCCH= 2 v 8hA] &4 4= 3l

%11 ¥ % 123= sPDSCHO A% Hﬁ“lﬂx} &= dA g Aol

- ¥ 1. sPDCCH7}F A5 5 A] ¢ OFDM A =& &3l A%
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[243] % 11(a) = = 12(a)0l) =A1E AT} o] sTTI el A sPDSCH= &
sPDCCH7} A% A] &= OFDM A £ E57H& A1-83te] 254 4= 9t} =,
sPDSCH] A <%:0] A 2L = OFDM Al £-2] 9] %)= a4t sPDCCHE] A w1}
OFDM Al E-9] t}& OFDM 4l &3} & 4= 91t} o] 2 §-, sPDSCH7} sPDCCH7}
&5 A ¢ PRB 9 9 7-S &8l ASHvhal shrl el sPDSCHE 4 50]

A 2HE) 3= OFDM Al £-¢] 9 X]3= &4 sPDCCHE] 4 mA] 2 OFDM 4 & 2]
t}-2- OFDM A &3 5 4= 9)

[244] == sPDSCHE| A2} OFDM *‘% 21 %])3= RRC 3= DCI *3= PCFICHE %3
eNBol| o]all A4 ¥ 1, UEI= ». & PRB % & W e 44 ¥ OFDM Al &
Aol 5B sPDSCH7}F A F-vhar 7F4 & 4= 9l

[245] -9 2, sPDCCH PRB-A| E(s) Wl A 3= sPDCCH7} A 4% #] ¢&83= OFDM 4l &
B ol A vt A%

[246] 5 11(b) 5= 5 12(b)oll A H AT} Fo] sPDSCHS] A 42 sTTI W 2] A A
OFDM Al & 91 x| ol -8 Al 2Het 5= 9l o}, 12y, sPDCCH7F A % *El SR S
A4 4= 1= PRB 9 9ol 4 = sPDCCHY] # 4 v}A] 4} OFDM 4] = 2] t} &
OFDM A4l £ A 78] sPDSCH®] Z &0] o] 7014 5= 2l o} sPDCCH7} A 54 4
3= PRB %4 & o]} 12 sPDCCH PRB-A| E, <5, UE7} sPDCCHE .U B ¥ 3} =
PRB % 92 2n| &t} o & 59], sPDCCH7} A4E 4= 213= PRB % 9 (=,
sPDCCH®] PRB-A| EE 14 3}:= PRB 4 & 1= sPDCCH ¥4 &7H8 1Al 81 +=
PRB % &)l 4 = sPDSCHS] A% Al 2} OFDM Al & 9] %] = 3 sPDCCHS] A%+
n}x] 2 OFDM 4] £-2] t}4- OFDM A &3} g a1, 71 2] 2] PRB % & <l A]
sPDSCH2] A4 A| 2} OFDM A & 9 2] 3= sTTI 2] 31 A OFDM A &3} 14-&

P
T3

[247] sPDCCH«] PRB-H E7} 5= 7191 7 9-, 2.5 PRB-A| E 2] PRB %4 < o] A
sPDSCH| 4 A| 2 OFDM A & 9 %] = &/ sPDCCHE| 7% v}X] ¥ OFDM
A E-2] ThE OFDM 4l &2 251, 71 9] 9] PRB & 9ol 4] sPDSCHS] & Al 4}
OFDM A & 91 A]5= sTTI W 9] d A OFDM A &3 & 5= Ut

[248] sPDCCH7} %4 4= 21+ sPRB_sPDCCH % % (=7, sPDCCH¥]
sPRB_sPDCCH-A| E & -4 8}+= sPRB_sPDCCH % ¢ %=+ sPDCCH ¥4 &7+
/8= sPRB_PDCCH < 9)7} 7] *]i= sPRB_sPDSCH % & ol| 4| = sPDSCH/]
A% Al ZF OFDM Al & 9] X 3= a4 sPDCCHE] A% mA] 2 OFDM 4 &-2] t}&-
OFDM A4l &3} k51, 71 2] 2] sPRB_sPDSCH & & ol A sPDSCH2] A % A] 2+
OFDM Al & 91 2]3= sTTI 9] A ¥4 OFDM A =1} &&= 9l

[249] UE7} sPDCCHE ¥\ E] % 5}i= sPDCCH PRB-A| E o] 4] 2] sPDSCH *] %}
OFDM Al & 9] %] = UE7} sPDCCHE ¥ U B ¥ 3}+= sPDCCH 3 %] =
sPRB_sPDSCH % & W] o] 41 2] sPDSCH A] 2} OFDM 4 & 91X &= v &8 5=
A

[250] * 24 1. sPDSCH A4 A 2} OFDM 4 & 9] %]1= sPDCCH2] # 4 np=]u}t
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[251]
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[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]

OFDM A} £-2] 118 OFDM Al &2 1144 4= ¢}

* &M 2. sPDSCH # % Al 4 OFDM 4l & 91 %] +=
N5 F3 &A= AYgE 5 o

* 541 3. sPDSCH 2% Al 2} OFDM 4l & 9] X]i= eNBZ-E| ¥ 71 A] PDCCHZ
;8_1615] = DCIE= Egﬂ AJZJEI 2= ohq.

* -2 4. sPDSCH A 4= Al 2} OFDM 4 & ¢ %]:= eNBZE F-E sPDSCHE

F=218H= sTTI W of] %% = PCFICHE -3l % P_E A= 59

* 24 5. sPDSCH A% 2] 2} OFDM 4l & ¢ %] = eNBZ % E| sPDSCHE
2FE® ek DCIE B3l &4 o2 A4gE

UE7} sPDCCHE ¥ U ¥ ¥ &= sPDCCH PRB-A| E ] 2] PRB ¢ %] o] A 2]
sPDSCH A| 2} OFDM Al & 9] %] %=3= UE7} sPDCCHE 5.4 ¥ ¥ &}3= sPDCCH
sPRB_sPDCCH-A| E ¢} 4 %] #] &= sPRB_sPDSCH %] %] ol 4] 2] sPDSCH A| 2}
OFDM Al & 91 A]+= &3 & 5 T

* 54 1. sPDSCH 75 A1 2} OFDM A & 9] %]3= sTTI] first OFDM Al & =
A 51 2= th—

o]
£ 2. sPDSCH 7% Al 2t OFDM 4l & 9] *]= eNBE-E] SIB Z/H1= RRC
NEE Zd E-Ag4¥ez g9 5 %
* 541 3. sPDSCH %1%+ A] 2} OFDM @% A A= eNBEY-E @ 4 A] PDCCH=Z
A%5E = DCIE E38 249 4 )
* %4 4. sPDSCH 74 Al 2} OFDM Al & 9] %] 1= eNBZ-F| sPDSCHZ
A18= sTTI Woll A4 %= PCFICHE £3) 52402 A4% 5= 9k
* &4 5. sSPDSCH A4 Al 2} OFDM Al & 9] %] i= eNBEZ-E] sPDSCHZ
| =
g

V aw

NB?._TH SIB 2/ 3= RRC

OP

N

.

>~

e ﬂé = DCIE 53 5407 AAE 4= ),
-9 3, sPDSCH %% PRB A9 ©] sPDCCH PRB-A] E(s)Z} 4 %] sPDSCH=
Y= PRBO| A sPDCCH7} %1% %] A] % += OFDM Al & o o A 7k 21 %~

5 11(c)l =A ! A3 o] sPDSCHS] A4S sTTI W2 3l H A OFDM A &
A A M ILE A2 5= 9o}, sPDSCHE] A4 PRB & 9 2] A4 == U327t
SPDCCH7} A4 ¥ = = 244 4= 91 PRB % 9(Z, UE7} sPDCCHE
Y UE 3= PRB 9 9)3 3 A= 4 5-9ll = sPDCCHS] % w4 OFDM
A1 E-2] t}8 OFDM 4l £ 7§ sPDSCH2] H40] o] Fo 4 = ). =,
sPDSCH”} A4 %)%= PRB % 9 3} sPDCCH7} 44 4= ¢J3= PRB & 9(=,
sPDCCH®] PRB-A|EZ 74 3l+= PRB & ¢ %= sPDCCH B4 &7+ Al 8=
PRB % 9})o] H2]i= 4 -, sPDSCH2] A4 Al 2t OFDM 41 & 9] %] =
sPDCCH®] %1 whA] %} OFDM A 9] th& OFDM A &3 3& 5 Qlv}. apA| vk
sPDSCH7} A4 % &= PRB % 9 3} sPDCCH7} A4 4= ¢1+= PRB % 9(Z,
sPDCCH2] PRB-A| E & 14 3}:= PRB 4 &9 1= sPDCCH ¥4 & 7HS -4
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[263]

[264]

[265]

[266]

[267]

[268]

[269]

[270]

[271]

[272]

[273]

sPDCCH2] PRB-A| E7} 5= 7| Q] 74 -9-, sPDSCH7| % %% = PRB & & 9|
# o] & 3}1}2] sPDCCH PRB-AI E S 74 81= PRB % 9 7 A %], sPDSCHE]
A% A2 OFDM 41 & 91 2]3= @4 sPDCCHE] A% v}x] 9} OFDM A 9] t-&
OFDM 4l &3 32 5= 9tk A7 sPDSCH7} 7145 PRB ¥ 9 o] B&
sPDCCH PRB-A| E ¢l tf 3] sPDCCH PRB-H| E & -7/ 5}5= PRB 9 9 7 1 %] 4]
2 2 ¥, sPDSCH®| % A2 OFDM A4l & 91 %] = sTTI W 2] A H A OFDM

O A
et ge k.

sPDCCH7} 242 4= 913= sPRB_sPDCCH % ¥ (Z, sPDCCH]
sPRB_sPDCCH- 4| E & 4] &}3= sPRB_sPDCCH & ¢} 1= sPDCCH ®4 ¥ 7%
A 38H= sPRB_PDCCH < 9})3} sPDSCH7} 4 ¥ 3= sPRB_sPDSCH < & ©]
A X, sPDCCHS Z % 712 9 OFDM 4] £ 9] t}-8 OFDM Al £-of] 4] 1L E]
sPDSCH®] #%0] o] Fo14 5= ol

- 4. sPDSCHE 275 % 8l+= sPDCCH7} % ¥ += PRB
sPDCCH7} A 4% %] ¢Fi= OFDM A & g ool A vk H %

%= 12(c)oll =ATE A3} 2ho] sPDSCHE| A 4-2 3| sPDSCHE A& 9 6hi=

ol

Holl M=

o| £ 5] sPDSCHE 7| & 3= sPDCCH7} A4 %= PRB 4 ol A &=
sPDCCH7} A4 4= 91 &= vlA 9} OFDM Al &-2] t}-8- OFDM A & -3
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7] PRB Well A= sPDCCH7} 716 5] #] %= RE 9 92 53l sPDSCH7}
A% 4= 2tk sPDCCH7F A 45 3= RE % 9 ol A 1= sPDSCH2] % %-0]
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ol Al sPDSCH Al 2} OFDM 4 & 91X &= v &3 28 5= %)

* 4 1. sPDSCH A% A1 2 OFDM 4l & 1 %]:= sPDCCH7F A& 7 &=
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3L == UE7} sPDSCH Akl ol gfal @ 91%k A flo] AA 2= UL 1HE
sPDSCH A9 4= 1t} o] & Q13}o] UET sPDSCH] A% #AH1-& At &2
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FAle) B3 Ado] Q= UL 2l ES] A% UL ZUE A% A3
L B 3 ¥ = sPDSCH®| %1% 2H¢l el 4 €] sPDSCH % o1& A7 3st7] 7k

-
-
M
=
[
N o
=
2
ofy
i

Gy
R

R
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[327]

[328]

[329]

[330]

& = Ak kA UL 28 E A3 2137 sPDSCH 74 A1 o] Q¥ 5=
& A8 Y8, UL THEZE AFE 5 = 9k A4l PRB #H4,
PRB 13 AF9)# sPDSCH7} A& = &= T3 Ad & 9 5 A

o] & 93] UL ZHE7} A4 4= 9= PRB-A|E} DL I E7} A9 5=
Q= PRB-AEZF e = 9t EE= DL IWES UL 1WE = 34 2
PRB-A|EE F3l A& o= vt o] g 4] sPDSCH7} %14+ ¥ := PRB
A4 o] DL ZZTHE7F A5 = PRB AL I} A #E o] )& A5, ol & 5,
sPDSCH®] PRB 7+l ©] DL T E7} A %= PRB Ah¢lol] 3£3+= = 749
2/t 3= sPDSCHS] PRB A o] DL LW E 7} A 4% = PRB AHY & ¥3}51+=
73 g0l Bt} A g3t 4= Qv 3= UE= A2l ol Al sPDSCH7} 4% = PRB
A& Sl A= UL THEZ ASH A =thal 7H4E 4= ) o & 59
sPDSCH7} 4% = PRB A1 7} ¢ 8 3 ¥ = sPDCCH ¥ Y. == sPDCCH
PRB-A|Eo| A= UL THEZ} AFH A F=thal 78S 4= ok &= o &
5o sPDSCH”} A4 3= RE 3= PRB Aol A= UL ZHE A4S 93
sPDCCH A %-0] go| E-v| A = PP drfa 79 & 4= Aok

UL ZWHE7 A$=E 4= = PRB-AE9 DL ZHE7F A45E 4 =
PRB-A| E7} 8 5= 7%, DL 1T E 7} A %5 3= sPDCCH A% 7} sPDSCH
A% AP o] v EH A7) sPDCCH7}F A4 5] = RE A} ol 4] sPDSCH]
Ago] dolE-vfd F2 FHHE 7 Aot shARFUL ZTHEZF A5E = =
PRB-A| E ¢} sPDSCH &% AHd o] ¥ 1% W, UL THE7} 1549 5 9= PRB
AL ol A sPDSCHS] A Eo] Ho|E-vl 3 =& F A= 4= Qlt}. o]:= UEZF DL
IWNETF A4E RE Aol sl = 7] DL 2 E Q] Aol et gl
7HA 9= 9l o, UE ARl o)l Al UL LU E 7 A4 5= RE Aol T el A= A7)
UL ITHE7L A2 AEE Q=R of et Bga o] EA45a, v
UEE) Al 449 2 UL ZAEE= AV UE7F B35 = glong ge
UE(E)S A3t UL 2THE A9 &3 94 & & 5 gl7] ol ok

&, sPDSCH7}F A 4% = A& UE7F a3l o] =82 7] 94,
sPDSCHE 2=7|& 9 5= DCIE E3l 3l & sTTI Woll A 7] UEel Al & 2] UL
IWNE A o] = oo UBA AR UL ZAWES Af o5 x| A|e 4=
AT} o] A9, 54 sTTIN A UL THE7} A F¥ A -2 7 5-ol= UL “THET}
A4 9= 913= PRB Aol A sPDSCH7F A4-Ht)ar 7hA sF 4=
STTIONA UL ZHEZF A5H 2 $-ol= UL ZTHEZF A4-49 4= 9= PRB
Aol 4 sPDSCH7} dl o] E-u 3 5-& F A @ rhar 7Hg 3 &= Qi

sPDSCHY] A% A& #ast v UL W E A 87k ofv gl 35 g4
& ZF(common search space, CSS)= 21 = 4= Sl t}. CSS & & ol A sPDCCH7}
AE¥ =45 UE7F a3 5= §lv). whebA UL 29 E 29 o] sPDSCH
Aol o] ALg of MR oL ), CSS % ¥, =, CSS A4 ©] sPDSCH 7 %]l
&= ARNA o} d X7} UL 1N E A 7} vz 7bA] & a1 2 4 9t} eNB7F

o]
il

off

‘|

>~
ol
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[331]

[332]

[333]

[334]

sPDSCHE #438}i= A9 S UE7} B3k o] =52 7] 98 A5t 37
UL 2 E Q] A F of Hof tf st x| A=, 47] UE Ap2lol Al UL 2T E 7}
X‘]iﬂb X]—OJ I:H/D:L‘ %l%_]];j]— _’él{
3k

=
N

AR (common search space, CSS)°ll A
sPDSCH7} 7 -5 =] o] ol th &k A& o m]| e o= v} vhA] E3), UL
TWHE] HF of ol gk A A A K= UES Al UL THE 249 9/%E+=
CSSoll A 7] UEE 91§ sPDSCH7} gl o] E-u| ] -2 FA G H A=A &
el= AERY 5 vk == sPDSCH7F A 54 -? R H 7N A e Eo)
Aol¥ a1, 7] sPDSCH7}F 7] B4 /o] & 5 o™ Hel& &3
A=A 5 el = 8 A RBIF 7] A A ﬁiiﬁ AH8-E S5 ATt
sPDSCHS] %ol AL-8-5 = 219 el -& el = o] 8k X A] 4 H.3= DCI W <]
H Al A (explicit) B EE 73l AFH AU, A T (resource allocation, RA) =
ol % sty e v | E(E)& Abgete] AEE U RA ZEE F39
AsE 7 AT

o & 59, UEi= DCIS] RA = ] &2 YA[ 4] o] 7142 H E(E)S
Fall, AAlel A2 el UL THE A F of (== 9o UEAIZ 9] UL
TWE] AL o F) = CSSoll A Alof A ] A o5 ket = )
o= #F UE =2 Yoo UBAAZ UL ITHEV A 52 A5E 5 2}—5— L
IWE 9] = CSS ARl ol Al sSPDSCH7F 2 4% = 4] o -5 A A|
Zolal olu| el 4= 9lt},

T ThE 2 DCIS RA 2= Y] 52 WA 4] =9 27HAQ v E(E)S S48l
SPDSCH7} 7145 3= PRB % 9 U)ol Al 22 4] sPDSCH7F A fr5h= 2H4d shsdo
UEC Al T4 2 = 9t} o & 5°],DL 1HE W 39 HIE7P 1 B Ee°] A7
A5, 87 dlld v EZH0e R AF E W sPDSCHE 7= 9 8k 4871 DL

IHE ] HF ol AHgH 3= RE, REG, H3= CCE z}%(%)‘ﬂo] sPDSCH?] A%<
Sk A}J@Elxl oS ovlstar, A7) sl d v EVE 1R A’ E W sPDSCHE
27| &% 8= 7371 DL L E7} %<5 %] 3= RE/REG/CCE AHl 3} & A 3 <]
RE/REG/CCE AL o] F714] 0 & sPDSCHE] A%< 93l AME 5 A &5
om| gt o= Qlr}. o) ¢ gk F7FA Q1 AFl o] Y X]= 47 DL THE S M
AF-8-% RE, REG, == CCE AH &9 & RE, REG, *+= CCE A &7 &

P

e

143= 289 & s ASAA10) H FAFA Q0 FEexE
- B

AEA2(10) D 5242200 AR Z/EE dolE, A&, WA A] 52
al 24 RF(Radio Frequency) -51(13,
)2, FAEA Al 2w ] Bl e 2 JRE A W e (12, 22),
271 RF #-51(13,23) 2 W 2.2](12,22) 52 A4 52407 Ay o],
| E Alofste] sl AX7F Aeg oo Ao E F Hojw
S-S FalslE = v Fg)(12, 22) /= RFE F-4(13, 23)S Alo)dt =&
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[335]

[336]

[337]

[338]

-4 ¥ (configured) Z 2 A X (11, 21)E 232} x g+t

w2 2](12,22)= ZEAAAL 2D A R A S AT TIPS AL
T UL, AEHEE ARE AA AGE 5 Ak vl 212, 22)7F W 24
284 5 o

ERAM(1L, 2= SR AFAA = AR W 4F 2E
AREA QL F2HS A of st} 53], LR A A (11, 21)+= ¥ L
g Ao 7S AT - Aok ZEA A (1L, 21)+= A EE#(controller),
wlo] A 2 71 E & ¢ (microcontroller), W}©] =& 3 & Al A (microprocessor),
nlo] A 2 Z 5 E (microcomputer) ¢ S 2% B 4= Itk Z2A A (11, 21)F
3= 9f ] (hardware) == 3 ¢l o] (firmware), &2 X E o], 1= o] 5 2] Ao 2] &)
T8E 5 At =S & o] &35to] & WS TS A Gl S dE S
T3 =% -4 ¥l ASICs(application specific integrated circuits) %=+ DSPs(digital
signal processors), DSPDs(digital signal processing devices), PLDs(programmable
logic devices), FPGAs(field programmable gate arrays) & ©] 3= = A 4] (400a, 400b)°]]
TH)E = vk g, Heloju AZE O E o] &ato] ¥t & FHsE

Aol 2 age /s B FAES £Y5E BE, 23 £ 5 52

o
roo

EHFEE FAof ) 2TEAF AT F Yo, B g FB 5
QEE TR P Ei AZE ol TR AL 21 el FH)E A
w22 (12, 22)0l) A5 o] Z2AA1L, 2100 o8l -EE o Ak

AEAX(10)9] ZEAA(11)= A7) TEAA 1] E3= A7) T2 A DS
| =] ZRE ~AEE E o] o2 AFE 2% H/HEE ol g o
2] %% 3H(coding) 2 ¥ Z(modulation)Z 423 3 F RF £ (13)°l]
o & o], ZRAA (1) A&tz 8= dloE €& 953t ¢
gl 23 WEH, A2 & AX KN golo & #ghgit,
P53E Holg 4 I (A7 % sy, MAC Al Z0] Al &F3l=
dolg &52 AF 553 7ot A A FE5 5 (ransport block, TB)-> ¢
HEQE g L 53lE W, 72 =9 == d o) 4k #lojojo] FH &
FAGA o HAEE A Ak Foba Qe W3S A8l RE F49(13)&
QS A g o] ¥ (oscillator) & E$HSH RF F-Y(13)2 N, 7H(N,5= 1 Bt} o] A2
ool Ao A% el UE E8st 4= 9t}
F242120)9] A% A BgE AEAX(10)2] AT A Ao Jor
TAAT T2 A2 Ao slell, 24174-%](20)2] RE F(23)2

2 2 ore
ig obr ok iy
4o ¢ &
for £ B Iy

gl

O

>
32
)
do

=~

AEAA(10)0l] 28l AEH FH AN E A8 A7) REF §-5(23)2 N, 7119
Al ote U E 238k 4= 9l o A7 RE £-5(23)2 4241 QY= Z&ff =419
A& Z+724-g Fub4 3FaF W 318} o] (frequency down-convert) 7] A T & Al & 2

.RFE 751(23) b 81 Wgh2 el e dol8 & 23 = At
ZAMQD= A FEWE F8te] AlE 74 Azl o gk

% (decoding) ¥ 7= (demodulation)E =38 3}, A 574 %] (10)7} &2

N ol
b
£

dz ox J
[&l
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[339]

[340]

[341]

[342]

g

Adstazl A HolH & ST = 9
RE 751(13, 23)& 8h o] 2] qHeUE :rL J&tct. relvhE, TR AA L,
21)8] A o] fell - kv of o Ao o] whe}, RF f51(13, 23)°) ol &l A &
NS E HE A8 AL, o 2EREH T4 A S E FAlske] RF #45(13,
202 Ads 715 S AT Qe s} FEE Belv] % a7}
Helu+= shbel =2 qbel el e d st A v st R o e &2 e
2 A (element) 2] 23l 9] 8] -4 2 (configured) 5~ AT}, 2 QFEILF 2 FE]
AEE A= 72078220y o8 tl= sl 4= glok. sl <k o)
&8k A% Z2 21 3 (reference signal, RS)+= 2178 %] (20)2] 7oA -
HEl U= B o] 5t iHHO] A &g el VR E o] T (single) A 2 Q1A
A7) QElUE 38k B9 &8 QEElYF 8 4 (element)E = 4-E] 9]
(composite) 2L AA]ol] FAGlo], A7] 214 2](20)Z 3t 7 7]
ol gt 2 e 488 7Hs kA ghek. =5, QFEI V= A7 QEEIV A
Adst= Adol A7) Fd eV Ao & A o] ey = 4]
H 5"l 7 A5 Bodn 59 SHHUE o] &3t HlolE &
= U5 Y& 9 (Multi-Input Multi-Output, MIMO) 7|52 A1 3}:= RF
278 o] 9] qrHIVke; A A E o ATk
| =l o1 A, UE &= A3 Aol A= A5 4X10) =
o M= AR (2002 F2HE . E g o] AAl &
T Aol M = A 0= &AL, }fz} oAM=
tgtt}. o]}, UE of] 7-8] ¥ L2 A4, RF fr5 2 w28 &
2 UE W 2.2] g} 22k 28} 31, eNB 01] ?rLH]El
£ eNB Z =2 A4, eNB RF -5 H eNB H| 5] 2}

do oby 2% mx O % o
Ty

SO Iy e mlg 2 oox r{o

e
_9:

lo
i1k

)
off
o
o2k
o
MJ

0%

N;ﬂmaﬁrEWMIo
@ ol
Z Do T
Q2
zrlro{

-~

(X2 off
o2

1(10)
UE JEHW
2 M A, RF
zyz} 2 gkt

B ukrg o] eNB Z 2 M| A ¢} UE Z 2 A A= 71E TTIR. & A -4 5] 3= sTTI
el M A& d/med 5= AXS AR sTTI= 715E TTI W 97 OFDM
AEERE F4E ATk sTTI7P 71 TTI Wol] FAH B =, 7]& TTL 7| jES 2
AF/F0H = A Z 9 sTTIR HAE/AA = A 7F AR mwQlol A F Al
Aol = AUt

4 g o] eNB ZE A A = Al A WA Al Eoll A Al Qbel A Ao & 5 o] =
Shitel] whet shaFg A Ao} JH (o, DL T E, UL THE)E AT 5= .
A}7] eNB Z 2 A A = A4 AIHX] A Eoll A Alote A A o & 5 o] = dlrfol
b} stk xi]OJ ARE = PDCCH %/%E+= sPDCCHE M H X Q] =&
sTTI Woll Al 43} == eNB RF Trkl & Alojg 5= At} A7) eNB Z 2 A=
DL 1 E w}a} PDSCH/sPDSCHE A B3 7 ¢] =2 sTTI Woll A A3
4}71 eNB RF -5 -& Alo] & 4= It} 247 eNB Z 2 A A = UL L Eof bz}
B Zgd =& sTTI Well Al PUSCH/sPUSCHE 57418} =5 /7] eNB RF
RS Aojat 4= vt DL ZHE 7} A5 A HZ g A/TTIS) & &

Gwrr
mom
N
.
l"j>£

=

R

»L
g
2 P

|

do

=

=
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[343]

[344]

[345]

PDSCH/sPDSCH7} A 4% 3= A B ¢ 9l/sTTI= 23 4° Qlvh UL 29 E7}
A%5 = A B X9 Q/sTTIS} 8l d PUSCH/sPUSCH7F 541 =] =
MBI ASTTIS thE 4= AT UL ITHE A S elo] 3 3|
PUSCH/sPUSCH®] 4] Efo] "] o] zfo]i= A B HQY/STTIS] 7|4 2% 45
o] &l & 4= At} 7] eNB ZZ A A = - wbrd o] o A A] oo ufg} 57
AR, UL 2 E 29 2 UL 2 E F 1 2-90)ol| 4] PDSCH/sPDSCHE
Ao E-v] A S FHHdT 5 ok

g o] UE Z2AA = A A WA A Bl A Algte AAd&E 5 of =
shitol ubet 513k =1 Alo] R (¢, DL TWE, UL 1AW E)E 1} == PDCCH
2/IE= sPDCCHE A H Z 89 &2 sTTI Woll A 4413} =5 UERF F4 <
Alojst 4= 9ltk. A7) UE Z &2 A4 3= DL 29 E || ulg} PDSCH/sPDSCHZ
MBI Q] F-& sTTI Woll A 218 =5 4 7] UERF fr3-& Ao 3 4= gt}
7] UE 2 A A= UL 2 E] ufe} A B Z Q] 52 gTTI U ol A
PUSCH/sPUSCHE #4855 47] UERF F43& Alo]& 4= 94t} DL 1HE7}
FA ¥ = A B3 9)sTTISH 3 & PDSCH/sPDSCH7F A4 5] =
AMBZYQSTTIRE 2 5 Atk UL 2 E7F A1 = A B e 9 /sTTI9
&l & PUSCH/sPUSCH7} A4 ¥ 3= A B Z g Q/sTTIS U= 4= vt UL ZWE
541 Elo] ™ 3} 8l & PUSCH/sPUSCHE] A% Elo] ™ o] z}o]i=
A B Z e QAsTTIS) 7142 E A5 vjol] sl d e 4= Atk A7) UE Z2A M= B
W o] o AA] oo uheh 54 AU (e, UL ZTHE A S22 UL 1THE FH
2H)oll 4| PDSCH/sPDSCH7} #l o] E-ull 3 5-& A & ¥ o] A F¥ )il
7}k, A7) B4 Aol A 2418 Al 5 E PDSCH/sPDSCHE] 35 34 o] A
A Al 4= Q)

g4z gt uhel o] ZfAIH & =, | 5t
AR B S F A AA S AR A FE AT AV oA =
g o] wpgh A gk A A o & 28}
A= 81719 535] -2 W 9lel
Hlojubx] oki= W 9] Woll A B vbd & t}ofa)
ol g 4= )& Aol upebA], B kg2 o] 7]of LRt A A EH S0
Al gtE 2= Blo] of e}, o 714 Al E A2l E 2 Alfe SR BT XS
HFol W9 & Folste] = 2ol
A4 ol 87154

—_—
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379

(7 1] AHEAR7 71 7F Alo] HRE FAl 7l 9o A,

MBS ol stFH AT TWEE AL 2
7] St A THE wpel A B Q) noll A A7) stEE A HolHE
Tl A& xgkshy,
A7l St A ANEE AFGE A aWEY] E4 AR5 YE =
AeE g JWNE AR E F3bala,
37 BRI INE AR AV g A THES] EA45 YEd W
A7l B EZE G noll A GV FFH T IANES] AES AlLsE A S o
sk,
Aol K 4240 W

[e)

(37 2]

2
—
S o
> 9,
L2
_%
O

(373 ALl YelA,
A7) sk g I E ] A A vl
47) g TNES A AT AE Fr AL el A R,
Al o] AR GA l:ﬂ—lj-l

(3784 ANG WA A3G F o= G Fol YojA
A7 Aee g DU E JARIFAV]) AeE g JdEY A2
SRl 4] B ) el Ak, 3] 59
dolEl & A E Y sk 4] SHFY A TUES} R Wria
s 7] 4R el T AL ] S
OBl & do) B Y Fe WAL= AL Lakel
Alo] R A0 .

(375 ANG WA A3G F ol @ Fol QojA,
471 M BZ Y nd Imse] A B2 <) W OFDM A &5 5 ¢4 OFDM
AEEE 7AE 9F ez s,
Aol AR 424 U

Cdr@del  AREAIZIZE Al RS 218kl )loj A,
2 F=3}(radio frequency, RF) %, 2
471 RE ol 1 dd Z2AME Egskar, 7] Z2AAM =

’

MBS noll A st E A THEE T8I 55 47| RF f5 & Ao,
)

_4

z‘so]:
=]

oX M
o

7] st A AW E] whel B2 ) noll A 7] et FE A H ol H &
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TS S 7] RE FrSl & Alost s -4 ¥,

A7) St E A IHEE AP A THES] EA oA E YE =

A IWE AR E EEs)a,

7] ZRAAME T *Jﬁc}%i TWE JHIFAAV] GEH A IWEY
hAvA [e]

A Ee s ?“éfﬂ,
AF-8-2H717].

(-3 7] Alogol oA,
A7 ZRAA = AT

oz
ofk

AOWE JRIFAV] AEFEH A IHE ]
YA noll A F7] AT IWE
]

(Aras] Aleol 3014,
A7) ERAAE A7) S EY A IREY 54 A5
el 47 AE A TAES] AE S A me s T
A 4171,
(Aol Alew WA AlsF F o) @ gl QlojA,
7] EEANE B FFHA INE AR 37 FFEA TUES)
A

O

W

[}
EAE YEPARF G7] GEE A TRES] HEe Aofehd, 7]
steFd A dlol Bl & 2AIE Y 8= 3] st A WM ETF F-ashA
Euhal st Ay, A7) AR A THESY] SR A A= A
st A Ho|B & dlo] E-vf ] 52 FHH s A4,
AF&-2H717].
(73101 A6 A Agd 5 o = g+ 3ef] Qo A,
A7 A B ZE 9 nd 1mse] B Z# <) Y OFDM 4 &5 5 4 OFDM
ANEEZ FAE G5 By,
AF82H717].
(78 11]  71A5r0] Alo] BRE A E el 3lojA,
B XYY oA & A INES AFEA7] 7] oA A4 2

B

471 s A 2 E upek B Q) nell A V] stFH A HolH E

E

371 A A7 A Ak A e EFeh,

37) B FY A TNEE Y TAEY EA) o 2B e
Ao g TWE AHE Xeshal,

47) 49 A 2WE Ao QY] AFYa TAES) EAE Yehd
7] A B e e nol A 7] e @1 2 47] 827176
Agehz A e o ZEehe,

Ao} 4B A% i,

g7& 121 A1l 9loiA,
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(78131 A1) glo] A,

(e 14 A1 A A3 5 o=
A7 Aekel g JdES T H A
ol E-v ] 52 H A 3sh= Al
Alo] AR HE U,
P73k 15]  Al11E WA A138 5 of = & gl 9lof A,
A7l ABZH Y n Ims9] A HZH ] U] OFDM A &5 5 4% OFDM
AEEE TAHE 95 AR g,
;q]o-] XJE ;q_/.: uohﬂél
(373 16]  7IA=o] Ao ARE HAF @ﬂ%ﬂﬁ,
721 F=3}(radio frequency, RF) -, 2
A1 RE frulel 128 22 A S E ke, 4] AN
MEze) nol A B3 TAEE A ATV A A 4]
RF F45l& Aoy, &
A7 st A THE wpel A B Q) nell A 7] st E A HolHE
1}%ﬂﬂ1112 } i”ﬂRFvA Aoy o 5 -] ¥,
1 FEI IHNEY] EA AR5 Yel =

N

o
&7

71 A=

(37171 Aol oA,
”ﬂiiﬂHL”ﬂJ@%ilﬁE@Eﬂ@7

EAE YEMH 7] e

%i%o}E% A7) ZEAAME A
71 A=

(7 18] Al16F ol oA,
A7) ZRAME AV SR THES] 5
ol A A7) g3 INEES IS5 e s
T3,
71 A=
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(78191 A163 HA #1883 = o] = & o] of A,
A7 Z2AAME SV A IJNES] TR A M= AT
S A dlolE & wlo| E-v A S F A - RS A H,
71 A =

(778201 A6 A A 183 F o] = 3 o] oj A,

MEERE TAH OGS AR ZE ]l

714 =

i
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