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(57) Abstract: The present invention relates
to an apparatus and a method for acquiring
contiguration information ot a control channel
in an NCT-based wireless communication sys-
tem. The present specification discloses a
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the steps of: receiving a PBCH including a
CRC from a base station; demasking the CRC
using a predetermined bit string; recognizing
the number of a pair of PRBs configuring an
E-PDCCH set related to a terminal, on the
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monitoring the E-PDCCH set on the basis of
the number of the pair of PRBs and an index
of the pair of PRBs. The E-PDCCH can be ef-
fectively configured on the NCT, and over-
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head can be reduced since a separate signaling
is not requested.
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Bk & Fod Bl ek Qo2 A, B AASH A= NCTell 7] HEs 4
A Aol Aoj A D o] T RE & 58k A B ol B Aoy

t

T 9] 5 24 ¥ I (multiple component carrier) A| 2= Bl of] X A}R-8-3}=
HF3- IH(CC: Component Carrier)= &= 2] 2] 5 2] YH-84 o] FA|H o, Ao 4
S 2 38 AT oW =Tt of s EA gt kA oY AT E A

o] FojEo] A~ E Y 7 &(spectral efficiency) Holl A &2 2 3k &2 o]
Shi= 5o FA o] ZFxE ATt ool whet, o] 2] gt th5 HEEI) A ~EE
HA4 08 8at7] Hste] v B Al ~RlE A o A B2 JEE )
1(NCT: New Carrier Type)2] =91 o] 275 At} A7) NCTol| A &= @l 7FA
Hk53} B} Q) (LCT: Legacy Carrier Type)©ll B] 3l A 52 A 3}7F glAY
F 3} sli= H Y el A sFeFs = A o] Al ' (downlink control channel) BE3= 2} g
4 (channel estimation)-S 9] ¢+ 2= A E(reference signal: RS)7} Al A ¥ At}
=015 F Utk o= Hf ke HolE A a&& 5317 Hgtolth 7] &9
Qb5 9L E NCT9F -8 8ho] & 534 w3} B} 9] (backward compatible carrier
type: BCCT)o] &} &t}

NCT+= -2 Bl = < #(Non-standalone) NCT % Bl = < £ (standalone) NCTE
e o W2 Ed E NCTE W A e 2 &A1 4 §lar
A" Al (primary serving cell: PCell)©] <] 3}= 7 §-ol] -4 " 4l (secondary
serving cell: SCell)2] JEH| 2 S48 4~ )&= NCTo| T HHH, 2 -l = d E NCT+
Gl A R A 5 U= NCTO . ol & 0], 2= 2 NCT+=
FAAY A FHjE EAE Uk 2 EHE NCT -~ Ed #
NCTol A &= A &4 F2Z 4 S (Cell-specific RS: CRS)7F A 5% %] &8 5= At}
oo whe} CRSE 7|WEe =2 sh= Ao} ARl 7|&E9 =& at&d A

A o 21 & (physical downlink control channel: PDCCH), & & HARQ #] A|

2] 9 (physical HARQ indicator channel: PHICH), = 2] #l| o] 32 2] A] || € (physical
control format indicator channel: PCFICH)¢] Al A ¥ Ay v} & e o] A d =
A= 5= 3l

N%HE%*% NCToﬂ A3z 719 PDCCH®| & %8 &435t7] 918 2 o=

¥l (extended) & & 313 =1 A o] & H(extended-PDCCH: E-PDCCH)°|

}%% T At} E-PDCCH= 73} ¥l (enhanced) =] 3l A Ao d2 e £

T 93l AL F 7= UE 54 437 (UE specific search space:

P
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UsS)ell A vt A 4E 4= i) v, PDCCHY:= 912l E-PDCCHA & UE &4
AMTE 20| A 28GR, Hlo|d FH, A5HH Ao JH o} &
5] = Ao} A B (downlink control information: DC)E &8 7 4

Hcommon search space: CSS)d S & 7§t} 8% 7k, PDCCH+= CRSell
3] o] T E (coherent) 8} A] 745 ¥ 31, E-PDCCH= & 2% #2 4] 3 (demodulation
RS: DMRS)°ll & 3]ol A ESHA A& 5= ol A 2Fel 7 ddvt. o] 4,
el =4 E NCTo| 4 E-PDCCH ¥ PDSCH®| %= DMRSE 7|5to & 434
ATt

Y 7ol w2, Al g YR o] AES feiM = S HESN A A

4

2118 Z}(system information-radio network temporary identifier: SI-RNTI)l| <] &]]
2= ¥ (scrambled) PDCCH7} AH&-H T} ZLef 1}, NCToll A = CRSell 7] ¥H&k
& AN a1kl Ao u A 7] wiEell, Al =E G Rl HE5 9@l PDCCH7F
Abgd 7= glok B NCTell M = 1418 B.¢bst7] 918 E-PDCCHE 9 &
& AN Fkol AoE = dong A 2E GR o HES A E-PDCCH7}
AL S 9l wdo] SIBA R.E £ 5317] %ol E-PDCCHE 2238} |,

E-PDCCH7} Y34 %] = & 2] At & Z-(physical resource block: PRB) *3(pair) 2]
Nk, 71 A 55 4] e 25 E§6h= E-PDCCH 1A G 5 A9
ool gkt

E-PDCCH 14 4 ®.= 5 291 A o] (radio resource control: RRC) ] Z-(layer) 3}
22 29 Al (upper layer)oll A A %% = W] A] #] o] ], RRC W A] A 2] A4S
98| A &= E-PDCCH7} AH8-# o). 13 b ©hto] E-PDCCH 143 8 R ¢~
F 8= e oll A E-PDCCH 74 74 B.& =418}7] 9 8]l E-PDCCHE AF-&-3h=
A& Bpolth o] A#o A @ide] E-PDCCHE A& &~ gloernz vt
| QR E FalebA] Xetal Ao T4 5ol whE 4 o
wheA], NCTell 7]9keE 4 B4l Al 228l ol| A E-PDCCH -4 4 2.5 kol /]
A F= W} o] & S8 8= 7| A=, 18] AL E-PDCCH TAA RS Frd 5

PA -
g o] A A
71 A
vk o] 7] 4 3hAl = NCTol| 71 REgE 540 F 41 Al 228l ol A | o] 2 | &
TAARE F55= A R E S Al o
g o o2 714 A= NCTOl 718Eg 741 54 A2~ sloll A 2Hl
Aoz o] g | AL ESS HEsh= dd 32 1S Alw el o
kg o] I thE 7] 4] BA = NCTell 71 8keE 541 S-41 Al 2= glof| A ghd5
AoAde] §isg | A EE5s A VA w B I H S Al el sl
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Al 2=El ol Al thio] Alo)xjd o] FAFRE FAlsh= W S
HHH-& CRC(cyclic redundancy check)E 3 &8} o 2] d (physical
broadcast control channel: PBCH)S 7] A| 5 0. 2 H-E A, v g el
1ol o] H] E A (bit stream)Z 4] 7] CRCE YW} (demasking)dh= @A, 471
tup 7o) 71uksle], 47| @del] ¥t E-PDCCH(enhanved-physical downlink
control channel) A (set)< -1~ 3= PRB *&(physical resource block pair)] 7| +&
Q1241 8} =(recognize) W7, 2 7] PRB 42| 7572}, 47| PRB 2] <19 2o
7]Hkete] E-PDCCH A& 5438kl U E & sh= W& 233t

PRB 29| Qe 2= ¥ = PRB 4o 288 E§ah= 7]+
AW 3HA AelEl 4= v}, == PRB 29 Qe A= 7] d@hido =
B Q) QlE 2ol ZHksle] 7] 7] 29 Fell A AR sl AEE
ATE T3, A7) PRB 9] Qe 3= & PRB 42 =
F9 MBARI AgE &3 Foll A dFsHA AeE = Aok

B kg o] T2 ¢FEfjof] w2, NCT(new carrier type)©l] 7] WS F 4
Al z=8le| A Al A o] FAHRE A8 @S AT gt A
CRC(cyclic redundancy check)& 3 3l&}= & 2] %< A o] 2| € (physical broadcast
control channel: PBCH)S 7| A =7 0. 2 HL¥| =415}, v| 8] A& % ¢ 2] 2
H] E < (bit stream) 2 4] 7] CRCE Y v}227] (demasking)3h= G-A41 %, 2 A7
tnp o) 71Hksle] A7) @hidol] gk E-PDCCH(enhanved-physical downlink
control channel) A (set)< -1~ 3= PRB *&(physical resource block pair)] 7| +&
14 &kaL, 7] PRB 9] 7)==} 471 PRB 2] 919 20| 7]¥t3}o] E-PDCCH
A& 5437 E-PDCCH 545 ¥ 39Hgit],

*J7] E-PDCCH &4 %=, &P
PRB 9] e~ & st A AEst 4 9l

[e]

oM %71 PRB &2l Q1|25 Al 8] A el 5= it} H+= 471 E-PDCCH
S5, EEPRBAY £ et 78 £ E9 A BEAQ AlghE =9
FolA 471 PRB 9] 1dl~ & A AEl st 4= Al

I I O E FEo k=, NCT(new carrier type)©ll 7] HEgH F=4 -4

A 71 Aol AlojAd o] A RE Al ek WS Al gt A
R & & 2] WA o 2] | (physical broadcast control channel: PBCH)2] CRC(cyclic
redundancy check)®ll, 7| 2] 48| % <1 2] o] H] E A (bit stream)S-
m} 2~ 7] (masking)8hi= @], 2 /47| PBCHE W= A %38k @A & X33,
271 vl gl A o) 2] o] ¥ E Q& E-PDCCH(enhanved-physical downlink
control channel) 4l (set)& -/ 6} = PRB *(physical resource block pair)2] 7l 5>l
]-&-3haL, 471 E-PDCCH, /371 PRB <] 7572} 77| PRB # <] Q1€ 29
7|Hkste] 544 4= ATt

g o] I v Fefel mhE W, NCT(new carrier type)©ll 71 8F&F 541 241

rle
T
= R o rr
o
3
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Al z=Blo| A A A D Q] TG RE A F3sh= 7 A 55 AlF &t A
7145 PRB #29] 7522} %+7] PRB #2¢] Ql¥] 20 7]Hké}o] E-PDCCH A&
£74 8= E-PDCCH 54 %, € 47| PRB <] 7l 5=l whe} vl ] g & 2| =
<l 2] 9] H] E A (bit stream)-S = 2] "4 o Al Y (physical broadcast control channel:
PBCH)<®] CRC(cyclic redundancy check)®ll ¥}2~%] (masking)3}al, 7] PBCHE
G e dEste ASRE 2T g
w o] g3

NCT/Joll 4l E-PDCCHE a8 402 -4 4= Qa1 d
Q¥ A ol W =T FolEH, ARkl 1M S ALy 2 e
Aol A o] E-PDCCHRl 1 & o] A AN Al 28 A eg FEAA =
Swe e AT

Ve A A A 28 e S5 o),

T2 A AN oo wtE E-PDCCH T-A A K9] A4 S vehy =
S5 5ot

38 B Ao 7t 245 3= PRB A9 23S LA o A Kot}

4 A AAfoof whet Al st 23 S TS E WS EAE Bl

57 A A Aol wbet Al st 23 Fol 2315 =379 PRB A 23S
AestE WS EAE o)t

562 A A A]dof wpe} PRB 2] Z3HS A Elsh: WS A ek
Lot

72 Bk o] A go wmhE vy} 7| A8 EA| S B & Lot}

I & =,
TA e AE el A= v & v g A EY S 7He g e FA et
TS5 7HA RS abar ool frol sl of ghrt. g, & WA A o] AA] o &
Mg slo] 9lof, AEE FA A L= V)l ek FA el o]
YAM S A& 59 4= Qo FaE = A S0l = 1 g A g e AlEFelt)
EgAM= B UEYAE oz s, 54 U EY A A
o] Fol A= AL A EA HEHTE A= A AE(dE B
7145l A W ES A E Ao etal Hol B & F4lah= BAg ol A o] Fo x| 7 1,
g M ES] Aol AjHet dhidel A 2kg] o] o] o)A 4= 9t}

= .

g o] o A e o wh=, Ao Y S AFdrhekeE o= 54
43S F8 Alo] AR A E = o & Al E 5l o7 A, Ao A&

2 =838 A Ao 21 ' (Physical Downlink Control Channel: PDCCH),

# (extended) PDCCH(extended-PDCCH: E-PDCCH), ®=3= &4k =

2 E—Q(Physical Uplink Control Channel: PUCCH)” = 4 At
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[33]

[34]

[35]

5

512 54 B4 A 228" S YER BE o)t} o] = E-UMTS(Evolved-
Universal Mobile Telecommunications System)] % 7% 4= 1T} E- UMTS
Al 22812 LTE(Long Term Evolution) %=+ LTE-A(advanced)A] 2~ ¥l o] 2}a1 & 4= 5%
At T4 A A 2RE 54, A o)y T 2 vdE TA AR AE
Xﬂ st7] sl de] m A AT
h, A A Al =Hlo] 8% = v g & 71l Al gke] gl
CDMA(Code Division Multiple Access), TDMA(Time Division Multiple Access),
FDMA (Frequency Division Multiple Access), OFDMA(Orthogonal Frequency
Division Multiple Access), SC- FDMA(Single Carrier- FDMA), OFDM-FDMA,
OFDM-TDMA, OFDM-CDMA ¢} &-& 1}t vz 4 & 7' & A2 o Aok
A, 3T A% L HFYA AFE AR O LS ALE o)
714 %] = TDD(Time Division Duplex) W2} o] AL &2 4= Q)31 = M 2 T &
T35 AlE-5)o] %% = FDD(Frequency Division Duplex) 2] o] A}-842 4=
A
T 12 &%, E-UTRAN-S ©Hbol] A o] s W (control plane) 3 AF-8-A}
™ (user plane)2 A 3 3= Ao % dFv}2] 7] X =(20; Base Station, BS)-S
E g}, YHE(10; User Equipment, UE)S 21 5] AW o] 5 A& 7H4 4= 9l o,
MS(Mobile station), AMS(Advanced MS), UT(User Terminal), SS(Subscriber
Station), 41 7] 7](Wireless Device) & t& S0 & &3 4 Q)
714 5(20)2 AREA o 72 @k(10) FAl sk a1 F A ?g(ﬁxed station)&
51, eNodeB(evolved-NodeB), BTS(Base Transceiver System) oM A 2~
3 Q1 E (Access Point), H E 7] ]i‘(femto eNB) 3] 3 7] A = (pico-eNB),
=71 A=t (Home eNB), E 2| ©] (relay) OLE'-— 3 g vk 71 A 5(20)
Ao & shvte] S vl Al a3 et 9‘ AL 71 A =20)0] BA AH|AE
Agst= A4 92 AT 5 i, 54 Fag g oS e £
UTH AL 3R A F a3 A A F ok A& o u S doh
l 2121 (optional) & &% =1 53} 2} ]
Z 3 (combination)S 27| & 4= l ), IS UREA 0 & w3} F A (carrier
aggregation: CA)E L& 8] &8 7 -5-, 8ol A(cel)> 43 R ot d =
TIh Abd o] G 2 (pain) 2 5 E A G
NAZEOR = AR Sl S Ao Ea= A4S 93 el o] 227}
A 5 Tk &2 7] A T (Source BS, 21) & A @(10) 2 FA W] 2] 7}
AAE 71 A =& 2| star, B2 7] 2] = (Target BS, 22)-= THE(10)0] A2~
ZIA =) Fd Mo e & B Al A T4 mloj g & A str] 9@l
A=W S 6}345 71 A =2 o] gk
ZIA=QROES X2 I #o] 25 St M= A 5= Q=] X2
QNE] | o] 2=3= 71 ]%(20)7P4 WA A S = aik= o] AREETE 7] A 5(20) S1
Qe 3| o] 22 & 53] EPS(Evolved Packet System), X.T} Al 8} A &=
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[38]

[39]

[40]

[41]

6

|5 2] 7 Al (Mobility Management Entity: ©] 8 MME)/S-GW(Serving Gateway,
30)9F A} S1 QU E # o] A= 7] X F+20)F MME/S-GW(30) 71l
U=t -t} = &7 (many-to-many-relation) = #] ¢ 3+t}. MME/S-GW(30) 2 2] 3 #
o] B A H]| 25 A F3F7] 93 PDN-GW(40)°] AH-&-H 1} PDN-GW(40)+=
A1 A o|uf An) 2of whet bR, 54 AH| AE A Y8k
PDN-GW(40):= APN(Access Point Name) g H.& o|-&35}o] 3-& 4= Q).

ol slel A & A A o] 281 = A} B2 whE I BFY(NCT)ell th 3l 4] 3]
AR R o] ghg a5 A gl loj A, o & o] 7]E9] RhE )

%l (Legacy Carrier Type)(FA W A2 H78)% NCTE A S 4 vt (o] 259
NCT+= Y-’ =Y ). NCTE ¢l & £°] PBCH, PDCCH, PHICH, PCFICH 59
ANZEo] AEHA &S 4= oIk NCT= A4 Z=(TM) 1 A 80] A4 A
oFS = 9ltt £, TMO 3= TM100] NCToll A A 1€ 4= 9l v} NCTol A= 8
AT 7 s i ol A E = 1o, DCI = 1A 2 2C/2D7}F NCT/-9
PDSCH A &-& 9184 A& 5= At 47| DCI 29 1A 9/HE= 2C/2D+=
NCT”d2] ePDCCH(enhanced PDCCH)E §-3}] A A€ 4= 9131, LCTZH-E
ARz 2AEE S Skl AXE 75 ATk 7] TM9 B+ TM10°]
NCTel A A= o= ) o2 a9 e} 4 X (channel state information: CSI)

v =g %] 93 CSI FH2 A S (RS)7F NCT ol A =] 1€ 4=l
TAASE NCTE H-20EUE NCT, 2= E NCT % 59 (dormant)
NCTE 283 + Ut

AR, A-2HEDE NCT= d59 A 2 SAS 5 glar T4 Aol
A et A g0l T AL PR EAT 5 2= NCTO|th ol & 59 CA7}
A g dido] A AR 2 7hA] vkl BFI(LCT)ol A H 4,

H- 2R =AU E NCT AW Aol 37 A= =+ 2

H-~8l = A E NCT+= 5 7| (Synchronized) NCT%} H]-& 7] (Unsynchronized)
NCTZ F-+4 4 }.

& 7] NCT+ THE b5 h(e & &0 g7 whsah o] 5 7] & st
& 2F8H= NCTE 9 v gto), thA] Bsld, & 7] NCT+ o bl 9} A
F o A F718kE o el A o] F7]3 At e skA e
e 4= 21T} B 7] NCTi= PSS, SSS 2 CRS(Z12] 3L TRS, ©] ¢l th3d}e] =
T hHE AFeA| E& 5 At o] &2 Q18] F-8(common) RS X
PSS/SSSE 2] @ M 3| = 74 (overhead reduction)”} 7}& 31}, 5 7] NCTol A &=
A7 LHE| = AR Qlshe] Q15 Ao o gk 7HA] ¢F3)(interference mitigation),
of| 4 %] A o] ¥ (energy saving), Z=F| EH &5 3 (improved spectral efficency)
S HAHol A& 4o, FERSEC] FojHFoZ Qe YEYA
A5 ZH(network provider)i= STl ¥ (flexible) 3k Al =3} T & Z(frequency
bandwidth) 2-8-& 3 4 9lt}.

H|-& 7] NCT+ tHE RS k(e & &0 d7HA] whsako] el A1 Ao}

=

ooy

=
=

—‘O HIE
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[42]

[43]

[44]

[45]

7
Tt SR 572 F58H 2 7He @ NCTE 21| g o] 3
H]-&7] NCT2] 7 -, PSS & $SS+= el 7FA] ’bg-9} b} 3t & A 8kA| A&k,
CRS A% W15 R A G &2 25 o= lrt. ol & 50] ¥]57] NCTel| A +=
CRS7F 44 5715 74 A A 4= 3l.em, o] 45 CRS:= 4 CRS(reduced
CRS) 3= 2.4 57|38} 54 o2 AL8-H 4= 9l & 0 & TRS(Tracking RS)&} 3L
= 5 AT TAA LR o5 50 47] TRS= MM C2 Sms 57| & 7HA] A,
CRS el £ E 08 7|t e 2 A = vk B3 47] TRS= F3rH o8
A A28 e F oz A5d 4= Qlal, iz A A A5 G Fo vt dgd

T At

EAE, 2N EEENCTE 459 A JHj 2 EAT 5= L= NCTolt}. ol &
5o, 2HEYENCTE A WAL FeHE EA4T 4= v 2 =g E NCT
EE d- A= U2 NCTS vz 7R & CRS7F Al A= 5= 9l i} o] ol ule} CRSZ
71Hko 2 3= Ao} A<l 7] 2] PDCCH, PHICH, PCFICH7} A 71 ¥ 711} o} &
geo] Adz gA = 4 Aok ~2d =9 E NCT| A E-PDCCH ¥ PDSCH]

5 Z(demodulation)= DMRSE 7|HF o 2 4231 = 4= qlt}

AA R, F9 NCT= 7ol uheba] 2, @3 e 93 4 9= NCTE
gt ol & £ F NCT= E ¥ (traffic) 8 Ei o] uhebr] 2(24),
LIEGFH) BEdA F2E 5 Q) =, VA T2 ko] Efy QA
G NCT Aol gt 919 &5 © Q2 gto a2 M o A& Aoy atar, A
29 F vt FANCTF 59 2 5gl A9 7 A7 H A3
U5 db g2 A4517] 98kl CRSE A48HA] @ar, Bu} 1) F7]e] A A
(e E 50 PSS/SSS) RS TR WG = Q) o] B AV A A
2 DS(Discovery Signal)o] &hal B 4= At}

B YA Aol }E w, DMRSE 7|/t 0 2 3= 3-8 AM FHE X5t
NCT7} Al &€ 5= At} o] 714, DMRSE 7|Ht o & = 3-8 A 37kl
EA4 gk Alo] A do] Wg ¥, Fv] 54 ¢ Aloj A D& E-PDCC
AT} o & E0], E-PDCCHYE ~HI =Y E NCTY 54 A4 A
5t} o] AS-, e Ao 2 H(i.e. E-PDCCH) 7} W3 ¥ = &2 A
5 (physical resource block: PRB) *&(pair)2] 7l =2}, 7] AH &5 49

[e]

as
X
iz
il
e

oldl ~ & ¥ 313}= Ao A Y (i.e. E-PDCCH) 1Al A B.5 AlA of] ¢holof dl],
g gon v Ao (e E-PDCCH)E A& L B33 4= Qlar, A5

A28l AR S 853 5 gl "ok
ol ube}, ¥ AA] el i= NCTol| 719hgh -4l F-A4l Al 2wl A, Al o] 2 Eie.

E-PDCCH)| A4 RE F535= WY &

Aojad e FAARE oA dEHF= W ol E

Al gtet. - Ao et Alojfde] AR E ATA R IS5 o RN,

e @ F38lo] SIB 2 V] E} &84 4 . (e.g. paging, random access, power

control, MCCH change notification 55)E T2 5= At} o] 5Fe] A A| o of| A =,

X oy
O%
Ot
o
rr
N
D
A
o
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[46]
[47]

[48]

[49]

[50]

8

DMRSE 7[Rt = &h= 3-8 AA ol A A28l B, so]d FR, A5
Ao] JH e} e F8 351w A A o] A B (downlink control information: DCI) &
Uz = Ao 9S8 E-PDCCHEF Ashar, v 579 73 4 F 7H(UE specific

E-PDCCHE ¥ % ;ﬂﬁ}b Ao, & DM]AH A /«] of of] u}2} E-PDCCH A&
545t WS 3-8 E-PDCCH Al 3} @+ 57 E-PDCCH Aol &= & ¢ 31
g4 o Aok

1. E-PDCCH Al (set)] 54

7} vhikoll = K7l 2] E-PDCCH Al (set)©] 7A€ 4= A =d(ol| & E90] 1<K<2),
E-PDCCH 1-4] 4 H.3= o] 2] 3t E-PDCCH A2 &4 3}i=tl] AF&5] = 4 H.o|t},
32l E-PDCCH Al pi= NpgXe 7l 2] PRB -2 X318l = 15 024 Aol Ht),
w} 2} A, E-PDCCH A& £33t} 3+& E-PDCCH A& -4 81+= PRB %9
Mgl A A JNe A5 54580 5de on & 7HE 5= AT B
E-PDCCH A& £-4 3t} 32 E-PDCCH A2 14 31= PRB %2 54 g3}
T on| & 714 4= 9tk E-PDCCH A 2] 542 7[R 57 2] Aol A=
E-PDCCH A& 23l = Axafolar, ko] 9]l A = 7] A =r0] 2 7g gt
E-PDCCH Al & Sl A 3t= A xfo]t}. o] dlel| A, E-PDCCH Al & 54 gt} gh2
E-PDCCHE 54 @tz d 2 & tiAld 4= 1= 9l3L, E-PDCCH A= T4 k=
PRB & 54§t @02 tiAd % AT

PRB 7 A F 5 0 2 27 9] &3 (slot), 3= 5 O & 511} 2] RB(,
180Khzoll 8l G = 31 ol & 5o = A HZ Qo] A [5KHz FHEET
27| o] 7 (spacing)= 7FX 127] ¢] RE®] 8l &= = 4 )0l e & oF+=
2} %4 & (resource region) 0. % A o] = 4= 91t} A & t}-E E-PDCCH Al 7ol PRB
A BT QA R QA Ao s JA s glo Ae JAA| e TR
A

E-PDCCH Al o] &A%, PRB A2 715 Neg*eo] B3k o} &}, 4F7] Ngge
7l 2] PRB #o] A PRBE ol 7-A 4 &= o] " PRB 4?1 A (5, PRB {1 & =
E3= PRBY] 9 X))7F AA Ho]of Fhu). o & E0], Npg*e=(2, 4, 8} &} 3}aL, A A
PRB %2 71527} 2570 2} 8h2F. o)), 2571 2] PRB &2 0~24714] Qe A € 4=
AT} Al & E0] Neg¥e=4%1 7 -5-, 3l 2] E-PDCCH A 471 ] PRB %&
Egtel= Aolutl 18] a1 47] 9] PRB A2 o & B0 Q1912 0, 4,8, 122 G014
T Aok

NggXe2} PRB #2] Q18] 27} A4 5|, E-PDCCH Al o] &4 % 7] wjji#-of], vht3}

71 A5 Npg*r € PRB 729 Qe 25 A &2 ¢har glojof ghr}, o] & 9 &, &
YA A = 7] A 570] NggXe @) PRB 22| QIE| 25 AA 8L, o] & whidol A
o = HPH S A A B N9t PRB 222 919 27} E-PDCCH Al <
574 o}ttﬂ AFEE R 0| 548 E-PDCCH -4 4 ®.2} 3o},
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[51] L 2% A AA oo ©hE E-PDCCH 74 4 X9 A% W& Vel &=

SELolth o= VAol 7] &S Al sk Wdol] o gk 5 2o & &gk
[52] =25 FZSH4, 71 A =72 5714 S (synchronization signal: SS)& W& =

A4 3(S200). D dl &2, F7] 2 &= F 5 7] A I (primary SS: PSS)9}

& 714 S (secondary SS: SSS)E E3sth ErA S @ido] st A FUE
A5 Yl AEE = AT 2A, 71X 5ol A ID(E= & 2] 4 ID(physical cell
D)e} & A E TS F Ut G2 F7MEE 7o 7 513k A

n

718 g, 1A g 23E A IDE g5 5

[53] 71 A =2 = W4 Al € (physical broadcast channel: PBCH)S T2
A& ETHS205). 2l FAE-E 29 E Y T omAM, “]oﬂ & ohs=
GaEo A FF o2 A EH = v~ A R B S (MasterInformationBlock:

MIB)& A &3t7] A8l AF&E ). MIB= 7 &2l ' (transport channel){!
BCH(broadcast channel)’} . & A E%] = A| 228l AW Q 4L 5 Y330} o &
S0 MIBE B89 B 15} 48 At An 808 B3 5 3

[54] E1
[Table 1]

-- ASNISTART

MasterInformationBlock ::= SEQUENCE {

dl-Bandwidth ENUMERATED {n6, n15, n25, n50, n75, n100},

systemFrameNumber BIT STRING (SIZE (8)),

spare BIT STRING (SIZE (10))

}

-- ASN1STOP

[55] ¥ 1 Fxshd, MIB: 513 ® =1 o] & 3(dl-Bandwidth), A 2~ 5 32 2] ¢
H S (systemFrameNumber) & 3£ 3§},

[56] SHFE =t F2 st Aol A o] At F o2 A, NP 7l ] RBE

TAE 329t o2 Eo] 13 Zo] NeeP={n6, n15, n25, n50, n75, n100} 4
201, n6-L 6712 PRB S o u]dr} Al 2w T o] HE = FA Ze o
HTE2 A, ZE AU A S s}l gLho] 484 4= it}

[57] Fk-2 571415 2 PBCH & %] o] & sfvfel 7]¥kste], E-PDCCH Al
574 }4(3215)

[58] 7| A =12 54 ¥ E-PDCCH Aol 7|¥t3te] E-PDCCHE ©E =
HE3 Ijf(8215) E-PDCCH2] A4S 93], E-PDCCH Al o] 1] 2] E4 %] o]ok

t

O

A
[e)
}31, E-PDCCH Al 9] £4 -2 9384 = E-PDCCH 7-A A X7} vhiko] v] g
| &5 of of gt

24
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[59] E-PDCCH 148 R.E A& 3t7] 93, 7] Al == E-PDCCH & o] H o]l
A E= A ), o o PBCH A14(S210) B 571415 214:(5205) 5 4ol &=
st E o] & 4= vt thA] 2l 71 A =& E-PDCCH T4 4 1.5 v
Al&3t7] 918 PBCHE ©]-&¢ =+ a1, 74T 5 o] & 5 3o,
PBCHS} 5714155 25 o] 83 1= 9t} thA] &, E-PDCCH A&
PBCH®} 7145 5 Ao & shvtol] o3 EAHTL & 5 2

[60] E-PDCCH -4 7 B.o]] 33 ¥] = Ngg*r&} PRB #29] Q1€ ~ & ] =°]
AT 3HH, Neg¥ei= PBCHE 7| WF O 2 A 55 a1, PRB “29] €19 2~3= PBCH%}
E7ANEE VWO 2 A3 5 AT i, N9t PRB 29| Q18| 27} W5
PBCHQJ’ 57]/\]§E 7]&]—0 = ;q]-ma%] Z,: 9}1\ = , PRB /V\P/] o] Eﬂ/\7]- x401 -
stute] shetu g o darr A A= AT, Z% e H 7F 57141 2 9 PBCHO
M E Uy o)A Al E 5 otk o] sholl A= Ngg*e@} PRB 9] Q1€ 29 A3
FEjoll T3k thaFgk A Ao Eo] AAH T

[61] 2. NggXe2] A&

[62] NreXPi= PBCHE A}-8-3}¢] D}H%ﬂ xﬂ% = 4= 9Jt}. PBCHOll &= ©@do] v :7d
LFE AEsH] sl AR5 = =8 Al(eyclic redundancy check: CRC) 7}
& i=TH(attached). CRCi= o & ~01 16H| EY 4= 9t}

[63] (1) 4 AA] el of] uh2 Negxe2] A8, 7] A 50] PBCHS| CRCO| NRBXpoﬂ S5
H] E A (a bit stream specific to NggXP)S- W}~ 7] (masking) 8} 2L, Ngg*eol] 5%
H|E Ao o8 A7) ¥l CRCE ¥ 316}= PBCHE @& A543 Ef’{} skoh.
ol o] = Nppedh 54 & H|EL L] o g-3HA o] ok deflot.

[64] x2
[Table 2]
Ngs* HEd
2 <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0>
4 <l,1,,1,,1,1,1,1,1,1,1, 1,1, 1, I>
8 <0,1,0,1,0,1,0,1,0,1,0,1,0, 1,0, 1>

[65] 25 2, Neg*={2, 4, 8} -0l 21 o] A, CRColl m}2=7] 5] =
H E A2 Npge=2 ] ¢l] = <0, 0,0, 0,0,0,0,0,0,0,0,0,0,0,0,0>°] 3L, Ngg*»
=4d Woli=<1,1,1,1,1,1, 1,1, 1,1,1, 1, 1, 1, 1, 1>°] ™, Nggr=8< ol := <0, 1,
0,1,0,1,0,1,0,1,0,1,0, 1,0, 1>°|t}.

[66] o] 2} gro] 7] ] = o] Nyg*eell whe} 54 3+ H| E L& PBCHS| CRC]l
nh27) 6oL, PBCHE W82 Ao 2 i, ehio Al N el 7 A

[67] W& 2 E NygXeol] thE H| EE -8 PBCHS| CRCO T v}~ 7] (demasking) &} &,
PBCHE A& 428 HaYsH7 gk H|ED-E& 3ol 4= glv), b o] &7
grol i M| EA B2 L E 7] A]5r0] o5 NppXe 5 & 53 = vk
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[68] k& 2 33241 % (demodulation reference signal: DMRS)E 7|RE o 2
PBCHE %5 %3}7] w0, DMRSE A& vt £ E 9 s=3= ALA o] 547t
o= ng] Hafd 5 vk whebA, T Q1 A Al ool uf =, Neg*e 2}
DMRSE ¢ g Qe Lt 3 E/] o] 2o EAF U ELe] & 7= AUt

[69] 3 257 Ngg®7F 37021 Q1 A 9-0] o, Neg®e7F 47141 Q1 7 §-0l] 3= Nego 7 573 3
H| E At d%#ﬂﬁlﬂlﬂr o] 3237 Hol 24 E = 3
[70] %3
[Table 3]
Nig*? vl Ed
2 <0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0, 0>
4 <LLLLLLLLLLLLLLILI>
8 <0,1,0,1,0,1,0,1,0,1,0,1,0,1,0, 1>
16 <1,0,1,0,1,0,1,0,1,0,1,0, 1,0, 1, 0>
[71] 335 FEFH, Neg®=2, 4, 891 4 -9-0ll CRCel w27 ¥] = ¥ EH 2 3 29}
& LS HRE, Nege=1691 73 5-7F 715 Q1= v, o] 4 %-¢ll CRCel| »h~7d ¥ =

HEHL<1,0,1,0,1,0,1,0,1,0, 1,0, 1,0, 1, 0>°] T}

[72] Neg¥roll 574 3k 8] EL & PBCH CRC "} (mask) 2t 4 = Ao} mp 7] &
2~ A5 (scrambling) | 2Fal T A E 5% a1, YvpAaFl S
U] 221 1 5% (descrambling) 0| 2} 1L FH 2 5% At}

[73] (2) thE A A ol of] W2 Nggr ] Al &%, a3 =1t S FHE DA ¥ N &
7|9k o 5 71X =ro] 8} aFY At F-& A Al eh= MIBE 3H6t= PBCHE

iR AEehe 299t 5, o}&aiﬂi 5wl gl g = A2 ¥ Nes
L=Ne)
(o)

5 el A3 s dst o & , SR A Y FEE N7l th - 3
4ol wE A1 o Al &} o) Blﬁﬂ = aAgE 9
[74] ¥ 4
[Table 4]
NgpPH(3F & = T & ) Ngg*?
6 PRB 4 (1.5MHz) 2
15 PRB % (3MHz) 4
25 PRB *} (SMHz) 4
>50 PRB %% (10, 15, 20MHz) 8
[75] F A4S Fxehd, etk A e &2 3% 13 Zo]l MIB W9 R Q4 o

A A E] | NggPt={n6, n15, n25, n50, n75, n100} Y 5= 2t} THF NggP=n6°] 4,
AA 3 A G EH2 F 6709 PRB o] aL, o wf Nygre=20]t}. wkzH7FA] 22 N
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[76]

[77]

[78]

[79]

[80]
[81]

[82]

Ni

=250l 9, 77 32 he L 25709] PRB Aol 1, o 7|4 o8] =
NggXr=40] o},
9, 5F 951 O 2 N7} 12 S0l uh2 A2 o A 5} o] v

4ol w149 S5 )
%5
[Table 5]
NesPH(3H 3 =1 th o ) Nig*?
6 PRB % (1.5MHz) 2
15 PRB % (3MHz) 2
25 PRB % (5SMHz) 4
>50 PRB % (10, 15, 20MHz) 16

F 57 E 49 AP e EA, s A o9 2<] 15 PRB %2 w ¢} 50 PRB
2 0] 7R1 7 F-oll ZF2F Ng*e=2, Nig*r=16%1 ol A 3£ 49} T} =1},

ol g A st A G FHH Nege B -9 8HH, ZF Al 228 o) 9 Fof] whe}A] Ngge
7} A E 7] o Fol] Ngxed] AHf-iais 58 5= A9 37129 AJlad g e

=T Neg*e W o] 23 E gl § S(spectral efficiency)S 0] 7] 93,

PRB 9] &3t whdrE o] vk 54 7 M3 ZH(UE specific search space: USS) 2}
3] TR Y R A 08 SR E o) ALgE g Ttk S, USSAll A e
I Q3= E-AFH (distributed) TE3= localized E-PDCCH A 41} CSSA ol A A 4% 4=
N FAA E-PDCCHOM = 5 U S PRB A R 54 0 2 5% PRB 49
AL 3]8E o

3.PRB 9] =3 A7

E-PDCCH Al el 3£3}% 3= PRB 49| 7] Ngg¥e=20] 31, 3} & = o & Z-of] u}p &

reP=6°] 2} S}AL. o] 73-9-, 7 A 67] 9] PRB 4 & ©] E-PDCCH Al 9] £H. a0,
o] = A el¥ 27] ¢ PRB %] E-PDCCH Alo] ®t}. A4 670 2] PRB 5 ol A
2711 9] PRB & 2313 4= 9l3= A 9-9] 473= (C=150th. whet A, F 1574 <]
z3to] & 5= 9t} o] & S0], 670 ¢] PRB 49 919 ~=(0, 1,2, 3,4, 5} & o,
27K 2] PRB #2] Z3={{0,1}, {0,2}, {0,3}, {0.4}, {0,5}, {1,2}, {1,3}, {14}, {1.5},
{2,3}, {24}, {25}, {3.4}, (3,5}, (4.5} )olvh. A =59] Qe =5 ro] e} 5HH,
O<r<140])a1, Zhr gholl -3 23S Ay 2 vS-9] 39} o] Hol= 4= gl

*6
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[83]
[84]
[85]

[86]

[87]

[88]

[89]

13

[Table 6]

r PRB 2] %3} r PRB 2] %3t

0 (0,1} 8 {1,5}

1 (0,2} 9 (2,3}

2 (0,3} 10 (2,4}

3 (0,4} 11 (2,5}

4 (0,5} 12 (3,4}

5 (1,2} 13 (3,5}

6 (1,3} 14 {4,5)

7 (1,4}
2d]al F 65 AA Ak AL G Goll A mAEHAE 33 v
532 A 7F 48552 PRB 9] 298 BF AR o Al 5zol
538 #2384, o] = E-PDCCH Aloll 385 = PRB #2] 7l 4= Ngg¥r=20] a1

St = th & Foll T2 Neg=691 70| ok, whebA, r=0~ 14747 EA 8} aL, 24
& 57882709 PRB A £33 A A& 3 67 & 3% Nege=2, Ngg”=6%]
g0l o= A o, ¥ WAl o DA ol = thFEE Fle] Neg*e, NesPt&
ooz s,

Aty M2 TE Neg® R 124 ] E-PDCCH Aol 14 4= it} =
E-PDCCH Alol| 33+ = PRB 42 7 vt} 7824 0 2 404 5= 9t} ol &
0], AW A 19 E-PDCCHAl 2 r=03 -1-/d ¥ a1, A1) A29] E-PDCCH Al r=1%
:FLAJ = ‘F 1\

}\1;_ o] z% 6} }\1 Hl Al 1jrjr }\1 H] H]ZQ] E-PDCCH /9101] 501 3} 27H9] PRB /y\}o]
Eﬂg }\1 H] /\411/] E-PPDCCH A< PRB 5&} %L {1, 2}o]J_ }\1 H] /\412/]
E-PDCCH A& PRB 5&} %L {2, 3}0]5} 7]-744 o}x} o] 751_0,4 PRB 5&} o] 1:4]/\ =
A A2l E-PDCCH Al 3k M3 A22] E-PDCCH Alell &A1l £5h=t], o] 75
el sk A7k 7H] o =2 Qs ©hto] E-PDCCHE A=3= Al wol €37 A4
= 9ATH E-PDCCHS] A& A& BAstal Ak & *E}o}fﬁ

7N A= o k= A7l el = 7§ 5 U PRB A S VA A RS o}% PRB
5&} Z 3L A el ¢Ho]: 5}14-

._L_]:]E !

olof wpe}, B AAof = 7

?
H
2
&
ﬂ.(-ltl
oX
(o]

(pool)°l| 4] PRB % 232 Y92
a
=

H=E o
el snlie) S
T })\q }—%L

Delsl= A8 g, 23 & E%L 2 H (candidate)?} &
=2 Aok stte] PRB Y 298 Edsh= Jitolth 7 A =2 23 ZolA
543 PRB 2 235 A Elsto] EPDCCH A0 = A 14 & lu}

23 EL 7SS BE A9 PRBAE 2 ES et E AAE % L,
AAA o= S 3dshr] AT H4 s A" PRBY 2350
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[90]
[91]

[92]

[93]

[94]

[95]

[96]

[97]

g
b
&

2

ic

p—

o BN g
s
e
2
i
Ot
ok
I3
o
E>’

0, o
ot
)
3_({
N,
i)
ot
I
)
o
i
[-'>~
OE o
it}
o
=
&
0%

)

=

7
<1>L'
i
lo
N
o
=
=
o
&
BN
o
i
°
ALY
&
)

H

R
?i
ﬂl\ﬂ
ol
P‘L

Zr
N

Ol
oY
o
1o
0
~
ow}
0%
1o
PN
o
i
o

<

9|L'

o
)
kg
rln
o
o
1o
0
~
ow}
0%

N,

re

E‘l"

e K
rlo

z i

z

=

@
e~

o N oz 2
PuoH
oo o
i
2

BN
ot
i

I
o)
rS
ox
o
0

7] 362 =304 AANE
=, Nrs*e=8, NpsP=100¢1 7
=

1570 2] PRB ¥ #31& 3+
48| E7} A Q 5}, 7

571 ¢] PRB % 2359
100Cs=2 186,087,894,3007} 4] PRB

=
&

o

=

o

N

°

of

p—

BNy
sl
I
oo
H

!

o

ob
-
o

£ HEPRB ZIES
Z3; Z o) 186,087,894,3007 2] PRB
=2 2 HELY] 98l 388 EvF F 25

A7) 9]l AFE ] 3= NggXe @} NggProll uhe

N
gu

°|

o T iy
e 2
r

Ot
-
N
ED

B o o ok
N
s
N
s
BN
<1>L'
ﬂi-ltl
BN riz

BN
o
kd
it
ol
|
ot
o
tlo kg
Iri
-
=
we]
0%

o
m

ofN
% N
=
—“H 10
g
Lo

o
)
v
=
uo
yi=)
kr
N
ric
BN
o
m{m
o
2
_&

2,

o
i
oz
oX,

ol
B
b

(o]
e

Ot
o
N

i
2

ro i ol 2
o, &
DA
o .
N

of N

T
o5

(o

NE 10 ofr

FHH

o) o A, A =& A D, A B3 89 €18 A (subframe index) 2
Z Aolm 2 W s A2 7w e 2 PRB
# 232 Qs = gl o 7], A IDE ¢ & So] 223 A ID(physical cell
ID)Y 4= 9131, 7H4d A ID(virtual cell ID)Y %= 9131, 25 4l (small cell)
2] 22 F (cluster) IDY 4% AT}, 22 32 E-PDCCH A 18] 223z 00 & 714 3 &
AT = 51579 E-PDCCH Alo] A5 = 4 5-ol=alld Al Qlal =71 ALg=
F o WA FF2 ALebd, 5438 PRB A 23] Qe A rgho] & H )
dE So] dd s 189 S8 o7 AolE 4= 9l

s
SR

=
g
o
Q
O
)
P
rO
12
>

T2 15 Fxehd, AT A ID, A B2 9] 19 2~ 9 E-PDCCH Al Q19 2~ 5
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o i skl ol & WM aA A A E = 9l Rfo) L,
DI
Nz _ C
p | MBS NG
RB
ojtt. o & £,

(g):6c2:15

olth. X& Z(modulo) Y4TE F Bk ol f= rol Athgks sty A ghol.

qE &

(§)=662=15

ol ¥, r& Aol W} 14 o) 5] gke 7HX1 Al A,
98] U AAlefol] W, A= thge] 55143} ol geld & gk,

=
9] ka2

(100 o4 2% Fashu,

DI
NRB
7
RE
o a TR AHS ek Asu)E ol

(§)=662=15

N AT 48 E, 5 0-15 4L Tl A A sA A H = w5
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P13 1] NCT(new carrier type)°l] 7] W&t F-20 F-Al A 2l o] A ko]
Aol de] FAGHE A8k HIH o 2 A,

= 2] "4 A] o] Al  (physical broadcast control channel: PBCH)<-

7)Ao R RE Saleh= v

7] ddel] #$F E-PDCCH(enhanced-physical downlink control

channel) Al (set)= -1~ 3= PRB “&(physical resource block pair)©]]

wh) v] 2] A& 2 ¥] E A (bit stream)2 AFE-3Fo], 47| CRCE

t] vl 7] (demasking) 3= vHA|; 2
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