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W
pilbg
i
2
i)
rok
by
do

H

0
|

2

o

VAR A B TS FahE GG oA Alo] o o o] E
9oz g 5= glek Alo] el i= 4FY A Ao} Y RE L} 2= PUCCHT}
o} o2 AbgA} Hlo]H & Y2 PUSCHY} St d o) vl

st SA4E FAlst7] A8l sk vE-S PUCCHSF PUSCHE &4 ©ll
F317] eFi=tt st widell Wl PUCCHO 3= A1 H Z 2 <) ol RB 0]
G RB %ol 5= RBE2 2719 &35 9] Aol A M2 g & 3
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[77]

[78]

[79]

[80]
[81]
[82]

[83]

Bk 0} 52X gk, o] 2] ¢ PUCCHol &% RB -2 &% 7 7l (slot
boundary) el A =3} 5= ©K(frequency hopping) ¥ T a1 $HC},

=5 o] Al ol ALEE 5 i S A e Tejgle] pas
b,

55 Fxei, M E Lo AMA &30l A OFDM 4l & ?1H 2= 04F-F
Al 3712] OFDM A &E&0] Ao A d&o] T E = Alo] & 9 (control
region)©] i, Y™ %] OFDM 4 &-5-2 PDSCHo] &% = d|o]§ ¢ ¥ (data
region)©| U} 3GPP LTE| A AM-&-5] 3= 8t = Alof Al d o] A=
PCFICH(Physical Control Format Indicator Channel), PDCCH, PHICH(Physical
Hybrid-ARQ Indicator Channel) 5 ©| 2}

PCFICH= A1 H. ¥ 9] o] 3 H A OFDM Al Eol| A 2% 51, A B 327 9] 1o
Ao AEE] AES Aste] AH-E5 = OFDM A B &9 (5, Alo] 499
A7]yell B3t H B E Y20} PHICHE: A& =10 thet S5 Al dola
HARQ(Hybrid Automatic Repeat Request)©l] Tl ¢t
ACK(Acknowledgement)/NACK (Negative-Acknowledgement) 4l &5 &1},
PDCCHE &3] A4¥ = Ao RE 31k A Ao} A B (DCL downlink control
information)@}al 3o}, ekl I Ao A Bi= A T 2y S A B speky A
A @ AR = o vl 1ol o gk e A A S (Tx) 3 Al
HEg E 5

1.2 PDCCH(Physical Downlink Control Channel)

1.2.1PDCCH ¢ 1t

PDCCH3= DL-SCH(Downlink Shared Channel)®] -9 at& 2 2 4
5tk = 719 E(DL-Grant)), UL-SCH(Uplink Shared Channel)2] A%
AR (Z, e A 19W E(UL-Grant)), PCH(Paging Channel)©l] 4] 2]

7] o] %l (paging) A B, DL-SCHell A 2] A] 28l A1 PDSCHel A A4 3= dld
N A 2~ & (random access response) I} - 491 2 o] o] (upper-layer) |

H| A] A o] T g1 X}OJ o, Ao v 15 W E @ sl gk A 9
o] WE 5ol K3 VolP(Voice over IP)2] &A1 3} o] ol #3 AW 58 UE
T Atk

5479 PDCCH7F Aol 4 & ol A AE= 4= glow, gk H4=2] PDCCHE
U & Aok PDCCH= 8t Hv= B <% Q1 CCE(control channel
clements)®] ¥ ¥ (aggregation) &= T4 H o}, shv) = P A S22 CCEY
H3to 7 4 ¥ PDCCHE A B &5 1 H 2] " (subblock interleaving)< 7 %
Fol Ao} @e Tl AEE 4= vk CCEx= FA A 8 Bl uh&

2 3H8-3 PDCCHON Al Al&3817] 91l AFE 5= =24 &9 @9l ot} CCE=
E40] A9 24 T13E(REG: resource element group)®ll th-8- ¥t} CCE2] F=<}
CCE=ell o8] Al 4= H2sha 2 A dA ol wel PDCCHY] £ 2 7Hs 3§
PDCCH®| H| E<=7} 7523 o

e

R,

g

ot
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[84] 1.2.2PDCCH +&%
[85] Lo vhitkel] ti gt thE8lE B2 PDCCH7}F Aol 9 el A A5 5

[86]

[87]

[88]

[89]

[90]

2 Th PDCCH= 3Ft} H5= 2 0] 4d9] 14421 CCE9] % 3HCCE aggregation) & =
TAHECY CCEE 4719 A 2 4R 1415 REG2] 971 2] Al Edl th-58h=

@91 & et} ZF REGO) = 470 2] QPSK(Quadrature Phase Shift Keying) 4 £-9]
w5 # o}, 22 21 T (RS: Reference Signal)oll &l5to] A F8 A4 R AES
REGOI 3235 %] ¢ki=t}. <, OFDM A & Uloll A REGS] & MaE A 54 3z
ANz 7t EAsh=A] o] Fol upeh Eebd 4= Aok 49 A 2 A4S sy
“135 0l w8 3= REGE] 7d -2 U & stk 1 Ao Al d (¢l & &9, PCFICH
3= PHICH)O) &= %84 4= )t} PCFICH == PHICH] &% %] %= REGE
NiegEF 8HH Al 2 'l ol A 0] & 7153 CCEQ] 7] Negg = floor(Nse/9)©1 ™, 2}
CCE*X 08 Neee-1 7HA] Q1€ 2~ 5 7FA

o] tay ZEAMAE dedtslr] /@A, n7l o] CCEE 318t PDCCH
N2 o] W59} F U A9 =5 7hX] = CCEH-E] Al 4= 9lt). =, CCE
g 2 7Fil 9 imod(n) = 0 & ¥=3F= CCER-H Al#HE 4= i)

71 A 5r-& 3] PDCCH A1 2 & A7) 98l {1,2,4,8) 712l CCEES

gk 4= glow ojule] (1,2,4,8} CCE HE 9l ¥ (aggregation level)©] &} 2L
th. 54 PDCCHE] A &S 98l AH85 = CCEQ] /M= Ad el A

71 Aol ofsto] A HTE ol & Fol, F5s e A A

ro kd

A
Aol 77k A9 E 7HA = ©@Eg 9]¢ PDCCHE 8H49] CCERFe.Z
a5 ok b, =X gk Al (A A Al = A E A=
o] 9= 8711 9] CCEE©] 543 73<1 $H(robustness) = ¢15te] 842 4~
o} Alth7E, PDCCHE] 919 el s A Aol v A 5 o] 249 4= it}
b5 3% 2% PDCCH 28 YW, CCE {3 & ol ube} 37 29 o]
4714 2] PDCCH X o] 2] ¥t}

2
[3%2]
PDCCH %+ CCE 7H=* (n) REG 7} <= PDCCH H| E 4=
0 1 9 72
1 2 18 144
2 4 36 288
3 8 72 576

vt} CCE A § el o] v o] F-+= PDCCHell A el = Ao} g 1.o] 3L
£+ MCS(Modulation and Coding Scheme) @ & o] T2 7] wj#o| o} MCS & 2-&
o)y Ao AFEE = = 2| o] E(code rate)$} ¥ 2 2}<=(modulation order) &
oju| g}, A -3-2 ¢l MCS 8-S ¥ = 2] -3(link adaptation)> ¢ 8] A& ¥t}
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URtH 0 2 Al G R E A F 8= Ao A ol M= 347 H 5ol MCS el &
A 4 Ak
1] Aelgrel £ 4ysul, PDCCHE E3) dA55= Aol g n g ey
A o] A4 B (DCHEFaL gt} DCI 9 o v} PDCCH Jﬂ o] & = (payload)°l] 2 2] &=
A Rel Aol dela 4= qlth. PDCCH ¥ o] 22 =+= A H. H] E (information bit) =
o1 §). T ¥ 3 DCT ¥l wHE DCIE Uk,
[92] i3
[3£3]
DCI =4 W&
Format O Resource grants for PUSCH transmissions (uplink)
Format 1 Resource assignments for single codeword PDSCH transmission
(transmission modes 1, 2 and 7)
Format 1A |Compact signaling of resource assignments for sigle codeword PDSCH
(all modes)
Format 1B |Compact resource assignments for PDSCH using rank-1 closed loop
precoding (mode 6)
Format 1C |Very compact resource assignments for PDSCH (e.g., paging/broadcast
system information)
Format 1D |Compact resource assignments for PDSCH using multi-user
MIMO(mode 5)
Format 2 Resource assignments for PDSCH for closed loop MIMO operation
(mode 4)
Format 2A  |resource assignments for PDSCH for open loop MIMO operation (mode
3)
Format Power control commands for PUCCH and PUSCH with 2-bit/1-bit
3/3A power adjustment
Format 4 Scheduling of PUSCH in one UL cell with multi-antenna port
transmission mode
[93] 3 3& x2S, DCI X 2 23= PUSCH 2= A& 9 & 918k 29 0, 8prto]

PDSCH Z =4l =9 ~A =% S
hek gk (compact) 2= A EH & 9
3k 9 1C, H F Z (Closed-loo

PDSCH =A% S 91§ £ 2,
PDSCH Z=Al= % & 9]¢k 27

st vl 1, 8}v}2e] PDSCH =9 = 9]
3 1A, DL-SCH®] |9~ 1k gt *?ﬂz%‘%
) & 1+ TF5 3} (spatial multiplexing) == of 4]
7053 (Openloop) & 3+ T3} E =0 A
Weke A A d & 98k TPC(Transmission
v

9]
s
op)

A, %

Power Control) & 9] A48 93t ¥ 3 2 3A7} It} DCT 9 1A Wit
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[94]

[95]

[96]

[97]

[98
[99
[100
[101
[102
[103
[104

—_—

—t e e d

[105]

[106]

[107]

o AE XE7F A ¥ o] PDSCH A& E & 98l A4 4 ST

DCI X% uf2} PDCCH sl o] &= o] 7} debd 4= gt} &, PDCCH
o]l 2= 9] F w9} 1o uhE 4 o]= gk compact) A E T Q1 A] of - =
ol A7 ¥ A4 W= (transmission mode) 5ol &3] Eebd 4= <)

A& R e ddo] PDSCHE S8 513 =1 tlo| B & 5=415817] 914
4 A (configuration) g = 1T}, o] & E°], PDSCHE 5% 313k 1 d|o|E &=
whitol) tf 3k ~ 7 =¥ ] o] ¥ (scheduled data), #H| ] %, ? MA| 2~ &5 =
BCCHE &3t HEENAE JB 50| Jlth. PDSCHE &3 8t & =1 vl o ¥ =
PDCCHE &3l A|-19¥]3= DCI £ A A7} vk, A Bz 49 Als
Al2E " (o & E9], RRC(Radio Resource Control) A 19 ®)S =3 v
HEA 2] © 2 (semi-statically) A= = Qo AF B E= A< <t
antenna transmission) 5=+= "H E] Q| Y} (Multi-antenna) A %0 2 -

1;]-UL o /\LH 74]2 }\]:LL—]E] Kol EOH a]-z% ) 4] (semi-static) 2. o 3h=4 xj_/-o:
AAHE o 5 5o, dE ¢tely Aol = 7 tho] A E](Transmit diversity),
7| 32 (Open-loop) 3= #HF3Z(Closed-loop) & X} T}% $}(Spatial multiplexing),
MU-MIMO(Multi-user-Multiple Input Multiple Output) == ¥ & 4 (Beamforming)
ol ATt HAE tho|HAE = thF &4 StElYol A T A tlo|H & &35t
AF AEEE Folv& 7|wolth 31t w3l s $41 Qe Yol A M= T &

tlolH & Aol Aol Algle] S FH3 7R 71 4] il a14:9)
dlolBl £ AES o= = 7lmolth Wl A2 vb% etellvtell A Ad Aol
w2 715 2] & 7Fshe] 41 2 9] SINR(Signal to Interference plus Noise Ratio)<
S7HAI71= 7l ol U

DCI 712 whido] A H W W0l F<: ¥ th(depend on). T2 A4l Al
AAHE A4 P upeg} ¥ U E ¥ 3F= 3-Z(Reference) DCI 3 o] At} wHidko
e = A REsgSd Zol 109 A% ZEE 7 4= 9

(D AFEE LG Y EE; X EQ

(2) &2 2: A tho| Al El(Transmit Diversity)

(3) &= 3: 7| F3Z 37 t53} (Open-loop Spatial Multiplexing)

@) AEEE 4. HF3Z 37 53} (Closed-loop Spatial Multiplexing)

() AFEE 5 v AHEA MIMO

©) AERE6: HFE, P =122

() AFEE 7 A=) 7|gbalA] &=, G glo]o] AE& A k=
B A

8 AH R 8 BE ] T]ike) @i, T AA dlolol 2 A s
B A

©) A% 5 0 Mol Y]vks} ) o, ) A7) Ble)o) & A Ut
PR

(10) AE R 10: ZEE) 719814 &=, CoMPE 9 &l Al&5] 3=, o] gl
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[108]
[109]

[110]

[111]
[112]

[113]

N7HA Bolo & APz 28 AY
1.2.3PDCCH A%

71 A =& ekl Al 7 Fshe] = DCIell we} PDCCH 95 27 8FaL, Al of
A H.o] CRC(Cyclic Redundancy Check)E & <1t} CRCll = PDCCHY]
A owner)Ht £ 5o ule} a1-f-3F 2] HH 2} (o] & £ o], RNTI(Radio Network
Temporary Identifier))7} 72~ 7 €1}, 574 o] @& 9]¢ PDCCHEFA Thde
-3 21 E A (o] & E0], C-RNTICell-RNTI) 7} CRCol| mh2~7 & 4= glo), ii=
#H o] w| A A& 9]t PDCCHeFA # o] % A A] A2k & &
P-RNTI(Paging-RNTI))7} CRC®l| 7} =712 4= T} Al =8l 4 B 1?1:;
T-A A o2 A28l HH B (SIB: System Information Block)E ¢1 ¢+ PDCCHeH

Al 228l A B APE (o & £ 0], SI-RNTI(System Information RNTI)) 7} CRC®l
np 27 = = vk whd o] Ay oA A el o] HEol ek ZHel A
MA 2~ S-S A A 87 93Fe] RA-RNTI(random access-RNTI)”7} CRCe]]

I EatAR- e =g

olo], 7] A 5& CRC7Z} H7HE AAAR B E Ad 29 S T sto] Fa3hd
t] ©] B (coded data)E A4 g+r). o] o], MCS #| 2o w2 7=
YL T3S 5 vt 7] A== PDCCH E o &+
e HX](rate matching)& 3 5}a1, F 3 3}¥ d|o] B & ¥ x50 Hﬂ}_
AEES A ol MCS ¥l o) & Wx A& AR 5 Aot st
PDCCHE JAsl= A A EES CCEAE dHol 1,2,4,8 % slyd o= At}
o] %, 7IA =& Mz AEaS =4 A a4l ¥ (CCE to RE
mapping) g+

1.2.4 £ <1 = t] 39 (BS: Blind Decoding)

Shubel A B g Q] Yol A &2 PDCCH7} A 42 4= ). =, 8v}9]
MBSl Ao] e Qe 2 0~ Neepy-1 & 7HA &= 5579 CCER 1A "t
] 7] M, Necgsi= KA A B2 Q1 2] Ao} 99 o] & CCEQ] 7I+& o n| gt
w2 w A Bz Qlulr) H972] PDCCHE S B U H ¥ g}, of 7] A,

TUE Yol vito] B e Y ¥ = PDCCH ¥ ol w}g} PDCCHE 2| 7H7}e]
U & Al sk 28 Ego

MBI Q] Yol A S Ao g ol A 7] A =& ehdel] A & Dt
PDCCH7} o t]ol] 9li=Aoll &3t H B E A3 35#] F=t) v
A o 2 HE AFE AN DS FAlsr] fsA A9 PDCCH7F o =
Aol A o™ CCE H & ¢l "o DCI = o & ﬁ%lﬂbﬂ g Fglen=,
ke A B3 Q] Yol A PDCCH 3 H.(candidate)E 2] 435 F. U E & 5o
Zt;x1e] PDCCHE 3=t} o] & £l = r431%‘(BD)<>13} @E}. =
22 ghdo] CRC -l AH4l el vbd 2PHZHUE ID)E Y
n} 27 (De-Masking) A 71 ¥, CRC 2F5 # E35}¢] 3| d PDCCH7| AF21 2]

A DRIA] o5 Fels= cige

rNP

EE
o
ne
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[114] 24 B E(active mode)oll A - ApAl o Al A = H o] H & 7218
el v A HZe 9} el PDCCHE B W Ef® §ht} DRX R 2ol A g v DRX
F719] e kol A 7 o Y(wake up) FUE & 7kl & 8
A B Z g ol 4 PDCCHE XU E et} PDCCHS U E & o] =8 ¥ =
2 B X g Y-S non-DRX A H X g ¢] o] &} ],

[115] Gke 2pAl o) Al A 4% = PDCCHE 57418171 918 4= non-DRX
MBI Q)e] Hojd ol EA|5h= 2 CCEl tiaf Eefl= vlad &

T3 of ghr}. @t of W PDCCH EW o] 52X Z 227 v non-DRX

A B Q) Yol A PDCCHY EelRl = tlay o] A3 w744 7}5 3§ CCE
e @M E PDCCHE X7 vl a9 8l of gt} w2 2p2l& 918k PDCCH7F 2
7} €] CCEE AM-&-3l=A] B.27] "o PDCCHS] £}l = v]m o] Al &3t
w744 7}sE WE CCE J vt gl & A& A 8o 3o},

[116]  LTE A|Z=¥lo A& i) Bl = vl a2y -& el A A #] 23] o] 2(SS:
Search Space) 7l S A o] gt} A ] Aol A~ whidbo] U E E S 9%
PDCCH ¥ K. A|EE ov| &, ZF PDCCH 2ol wpe} Aol gk 715 744
ATh A A 23| o] 2= F-8 A X 227 0] 2~(CSS: Common Search Space) ¢} vt
EA A &] 25| 0] 2~(USS: UE-specific/Dedicated Search Space) = 7412 = 31t}

[117] &8 A X 25o]2e] A$ W& vhido] -8 A X Auo] 29 7] th3}o]
ok = loy, v B AR o] = 2w ApE A o 2 HAE
AT webA, @& PDCCHE W 7] 98l @ 54 A x| ~do] A~ Y
& A A 2dfo| 25 B B E sl of ah, wheba] shbol A B ¢l A
A 441 9] SR E Y% (BD)s T 8HA o) o 7] o= 4o gk CRC
Zk(el = E9], C-RNTL P-RNTL SI-RNTIL, RA-RNTI)el u}g} =8 &}i= Skl =
tage 39 x &=

[118] A X 23o]2~9] Aok & lalo], 7| X a2 G0 31 A B Q] ol A
PDCCHE A &3tala} sk @idbE ¥.50 7l PDCCHE %3171 918 CCE
ZHdo] g rE = gl A5 A 7 Aok vkstd, CCE 91X 7F s o

e AUES 57 wwe] AX) 2] 2 o] £HEA g 5 Q)
B30l o}, TR A B el Qo) A 4 QL= ol el @ g A 23]
gl8te] i 574 wohhopping) Al T12:7h whe 5 AR 250 0] A%

A el 48 4= Q.
[119] ¥ 4= T8 A A o] et it BEA A X Ado] o] V] E YERATL
[120] ¥4
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[121]

[122]

[123]

[124]

[125]

[126]

[34]

PDCCH ¥~ CCE 7|5~ (n) CSSoll A 21 USSol| A 1.
7N 7N

0 1 - 6

1 2 - 6

2 4 4 2

3 8 2 2

AN =
A A X 25 o) 2~ USS)ol A a4 DCI E11 0 7} 1Al
3 gt} oju], DCI £9 03} 1A= U 7|5 7AW, @b
PDCCHe®ll 3% DCI £ 03} [AE F-E3f=t] AF8-5 =
format O/format 1A differentiation)= ©] 83| DCI =9 -&
vhto DCT 9 03 DCI =9 1A®] o] t}E DCI £ o] 272 4= d3=d], 1
AH = DCI ¥ 1, 1B, 27F 3

& A 2] 27 o] ~(CSS)oll A ¥ DCIT =
Lot thhe DCI XY 3 £ 3AE A X35 A
3AT DCIL 3= 07} 1A9} 5L & A7 & 7HA o, & v 524 227 ofd
g2 2 zlo) 2 5te] 2 M EH CRCE ©] 839 DCI X9 -&

= =2 T 2
M A 2o o] 2 = K3 wl Led2a8 o w}E PDCCH T X A ES o v| g}
A A 25 o] 2~ 9] PDCCH $ 1. Al E mol] W& CCE®= th &1} & 5812 19]]

SEREE R

h
,-.J»..

(Y, +m)m0d}_NCCE,§ /L_,}+Z
A71A, M A 2] o] 2o A BB S| Y8 CCE & & Lol uf
PDCCH - RE. &9 7| +E e,
m=0,--- M 1
o]t}. i¥= PDCCH ©| 4] Z} PDCCH T EH.o| A 7' CCEZ A| 4G 3}= Qldl 22 A |
=0,..,L-1°]t}
k=|n/2]
olH, ny= T4 Y el A &3 E AE YT
Aergt ale} o], @& PDCCHE tl Y str] Aol &2 574 A %] 23o] 2~
L FE AKX 2Fo] 28 By RUHHG, of 7|4, 38 A A
229 o] 2~(CSS)+= {4, 8} 9] A3t @' 2h+= PDCCHE S Al ¥ ahar, v

it

g

Jm
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A A o] 2(USS)= (1,2, 4,8} A3 a5 28=PDCCHE & A3t 3%

5% vl ote] XU B ¥ ¥ = PDCCH 5.5 Yeld T
[127] #*5
[3£5]
Search space S|’ Number of PDCCH
. L
Type Aggregation level L | Size [in CCEs] | candidates M )
1 6 6
- 2 12 6
UE-specific 7 3 5
8 16 2
Common 4 16 4
8 16 2
[128] R 18 Az,

[e)
L=8] th3fl Y, =02 =%
sslo) 0] A9y, k= 8h4] 29} o] Ao H T,
[129] <7352 2
[4=212]
Y, =(4-Y, ,)mod D
[130] o] 7] A,
Y, = g 0
o], ngypi= RNTI £18 HEFATE IS A =398270] 31, D = 65537°] T
[131] 1.3 7} &l o] ¥ & (CA: Carrier Aggregation) 373
[132]  1.3.1CA ¢ut
[133] 3GPP LTE(3rd Generation Partnership Project Long Term Evolution; Rel-8 =+
Rel-9) A] 228l (0] 8}, LTE A] 2282 @< A X W E 7] 2] oJ(CC: Component
Carrier)E o1 2] the] & &2 F-&alo] ALE-3i= U5 BEE 3 W 2 (MCM:
Multi-Carrier Modulation) *§ 4} & A}-g-3tt}. Z121 14, 3GPP LTE-Advanced
A 22 8)(0 3}, LTE-A A] 2251) ol 4= LTE A] 2+ 51 5.} eflofe] A 28] o o 2.8
A 87] 9A sht o) ol AEE A 2ol & AFste] AHgH= el of
H 3H(CA: Carrier Aggregation) @} £ W& AFE& =t} Al gl o] W&
vhavl JA dbeal A3 WE] AXdHE 7 2] o] ﬂﬁ(Multl CO) &=
HE7 o] ghg o)k v thAE 5= ot
[134] 2ol s 2E Aeloli= Alelo o] MACES, Wt A4S ol nl s,
ol 720} 2] & €131 e(contiguous) A 2] (ko] W oprie} v
17 EH(non-contiguous) 7} 2] o] ko] WIS B o v| ghet, w3, s A o)
P s gkl A EE AEUE Ao S S vt 4gE & Ak
shael s AEUE A ol(olal, DL CCE B 49 AeFd A AxdE
N ol (elst, 'UL cC'el ) 771 5L & 455 A 4 (symmetric) ¥ 3o] 2} a1

0>“
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[135]

[136]

[137]

[138]

[139]

[140]

&haL, 71 7F vhE 455 Bl ol A A (asymmetric) *8 gol ekl $ht, o] 9} g2
7N < 01 Wk v o A, ol 9 F R Ad (bandwidth aggregation), 2= 3 E &

7 (spectrum aggregation) & 3} &2 o] ¢} =& ¥ o] AL&E 5= 3

7N o] 3 AEUE A e]o7t AgE o] A ¥ = Al 2] o %?}% LTE-A
Al 22§l A= 100MHz T S F714] X8t e HEE o) 53 oo 2o
& A ZS 7HA = 7] o] Aol & AgE ul, Agsl= Al E]ol ]
L2 7]1E IMT Al =¥l 1} o] & 24 (backward compatibility) %] & ¢ 8l 4]
| 2~ Blo| A A&} T Z o & A ala 5= Q)
Eo] A 7] 9] 3GPP LTE Al ~¥lo| A &= {14, 3, 5, 10, 15, 20}MHz

A 213}, 3GPP LTE-advanced A 2~ ®(5, LTE-A)o| A = 7]
o] 53-8 98l J719 U EZETHS o] &35)o] 20MHzR. T} &
e e e el g S S —EHLDMW ALE 5 = 7H17401 %%L
Eal 7] Al 2= Ell ol A Ak%ﬁ}% o &2
golste] Ao Wt A s} iy

E3 9ok 2 Ao IS JIEG-NE CA(Intra band CA) 2 21E-wl =
CA(Inter-band CA) = T-F-€ <= gJt}. Sl Egt-ul = 7)) o] W gto] & th5=2] DL
CC /%= UL CCE O] Fa7del A st v 23 abe] 9 A8t A&
ol gt} thA] Eall, DL CC 2/5E3= UL CCE Y A go] Fap=7F Bde y=
Well A A8k e o et 4= Aok vhA, 3t of ol A ] HojA Q=
AL Qe W= CA(Inter—Band CATFIL 75 = vt thA] 23, vh2] DL
CCY/EE=ULCCEY Agd Fu7t M2 g2 il=E YA&= A4S
oju| gk = gt} o] & & A5, dhiE Ao Wi oA FAE
T35t 7] #1384 52 RF(radio frequency)¥H-& A8 - % )T},

LTE-A A 2§12 540 A9l ghe] 8] A8 Aeelhe] 712 A3
Azt gl el o] W3t 342 th Al(multiple cells) 34 0.2 A4S
1k 21 AF(DL CO) 4 &9 A A (UL CC) 3 o] 23tho 2 A o F,

T

2}
o
B2

o &

N
N 1] T
>~ M

r

fij

fo e & o i

o
I

>~
»o1e > 12
0 e o S

)

>

ol

AFYA AN B L4k ook ek, B HFY AU W= E
Sy AT 4R Adow 4D k.

_4

o & Eo], 54 gido] & s} A A H Al(configured serving cell)-S-
7FA3= 79~ 17] €] DL CC®} 171 9] UL CCE 7H4 57 %D}. e, 54wl
274 O]’E}g] AR AW AE T = A F-oll = A RFE ] DL CCE 7HA ™
UL CCYl 4= 19 AV 1R 28 4= 9t} B, 71 B2 DL CC9 UL
CcC7t ?*é%‘: T8 AT 5, 54 ddo] v AAE A AZ THA = 5
DL CC4| Rt} UL CC7} vl @& 7lglo] W sHd & x5 3l

i Ao AUCAR 2% AL TR 4 7k qz e

= ol AEo W o R olalE = Ut Ao Aol A Eal= A(Cell)>

T ok AR A A Y= 08, AREA O 2 ARRE = 7] Ao o] AW k=
A4 FHomA 9 A= - E o of gttt o] e}, Ak QlE-E
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[141]

[142]

[143]

[144]

[145]

o

Aelo} ke QlE B s tF Aojzhin AR sk, STl W Ao Wit
QLA v o) 2t 4| F # .

LTE-A A| 2= glel A AL-g¥] = Al Zeto]w 2] A(PA: Primary Cell) 3
A7 2] A (SA: Secondary Cell)S E3HgH0}, PA(PCell) 2 S (SCell)-2 A M
A (Serving Cel)Z A8 5= 91t} RRC_CONNECTED 8 o] 14| 7k 7] 2] o]
Wgto] ¥ A ekgbrln) Aelo] WEHe A ek B wrel A% PR
T MW Aol b st &) ﬂv} 3k, RRC_CONNECTED e ol] 2152
7]]‘1]01 Wglo] AAE vhdke] S s} o) Ate] AH] dlo] A8 4= o]p_tq,

] xﬂ }\1 Hl Alo]) = pAl 3} 3L} o]z\]—/] sAl o] SESHE T}

}\1 H] /H](P/H]J/], SH])T: RRC jrg]_u] HE‘ EGH Y| ;G:%] I }lq_ PhySH] Id&= H]/]
e A% A AL 0%E 50374 9] Ak 7T S Indext SAE
A7) 5tol AL E = ek hory A A AR 1RE 77149 A4 AES
7FR T}, ServCelllndex= AW A(PA T== sS4 2 HsH] 5] AFE-H =
QR (short) AR 03B 7744 9] A4gk2 7H1k 09k PALe] 4 5] v,
SAlIndext= SAel A-&3t7] ¥13te] v Yo ¥}, =, ServCelllndexol| A 7H4
Zh2 A ID (Fei= A 1Y ) 7HA = Alo] pAlo] H T

PALE: 222k o] 2] 55} (L, primary CC) 4l A 5 2Fehiz 412 o]l ghel,
ko] %71 174 A (initial connection establishment) BAE st AL A
A9 g s ALSE S ou], BE e o)A AAE AE

2 A3 2 m+mﬁpm0ﬂaqmﬂ§ﬁﬂHHﬁQAWLmz

Ao #d FAle SAlo] ¥ Ag on| gt} =, W& 2Pl o] pado ARk
PUCCHE &3 ol A< o= o, Al 28l AR E 85387y ZYEY
AzE W7 8= pARES o] 83 4= 1t} E-UTRAN(Evolved Universal
Terrestrial Radio Access)< 7] 2] o] ¥ 374 & X Y 8}= w@idol A o] 54 Ao
4 ¥ (mobilityControlInfo) Z E3}3}3= 4+ ¢ A% 2] RRC 12
Al 4 4 (RRCConnectionReconfigutaion) M A| A & ©]-8-3}o] H= QB A5 ¢ 3
PAITIS WA S 22y 9l

SAZ AT E] 59k 97(5E=, Secondary CC) ‘ol A & 2ah= A& o m e
gtk EA chto) pAL gk St E AL F) o] AF S e = 9T},
SHL RRC 417 70| o 2ol o) Fol T4 7Hsshar F744Q T4 44918

Agahzel ALaE 5 ok Aelol Wk BAoA 44 AP A Fol PAS
A9 % b 4] A%, % S 63 PUCCHZF 2413k 4] 4=

E-UTRAN-> S4-& 7H€l°1 e 3 & APk Bl 711 7
RRC_CONNECTED 7 Hioll 9li= o o] F2ah ddd BE AL RS
E%Mjﬁ@ﬁmﬂM@@e ﬂﬂ%%?ﬁﬁ%ﬂiﬂﬁioﬁﬁ%
¥ s A B STt o 5te] A T e, o] ul 9] A5l RRC
A4 29 A (RRCConnectlonReconflgutalon) H Al X & o] &3 4= 3]

E-UTRAN-S @9 §A4 oboll A B 2 ZA A~ ESY] Bl @i H & 4o) gl

f
ot
> 2
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g2t 8 & 71X = 54 A 219 ¥ (dedicated signaling) < {%ﬁﬂ T Aok

[146]  Z7] BQF &4 3} 3y o] Al 2HE o] 9], E-UTRAN-> g
Z71e) FA ¥ = pAlol Ertalo] dht o] Akl sAlS E%ﬁ}% HEAE
?FLHSE]— Z,: 9}1\14_ 7]]‘7/]0-] tﬂéﬂl— %].730]]}\1 P/H] m SH]Q Z 2}9] Eg
e 2x F23 5 At o] st Aol A= Zefol ] 7
Aelo(PCC)iz PAT FUF ofm] 2 AH8E 5 glow Ade] PJEUE
72l o)(SCC)= S A g | &2 AL-g-4 5= 9l

[147] %62 o AA &M A H = HEWUE 78] o(CC) 2 LTE_A
Al 2Bl A ARG 5 = Al gl o] Wehe] dellE YEhl = ot

[148] % 6(a)i= LTE Al =8l A AL 3 = @ Al glo] 25 YEdo AXdE
7l ] oyl = DL CCe} UL CC7} 91t} skl A X d E 7l 8] o] = 20MHz 2]
T HAE 7HE 9 T

[149] % 6(b)i= LTE_A A| =8lo| A AFG-5 = Al 8o B3t 2 & Yebdt) & 6(b)9]
73 9-oll 20MHz 9] F9h4= 2715 Zh=3 A XU E Aeo7t 23k 495
et DL CC2F UL CC7F 424 3 704 9}9_4 DL CC<} UL CC9] 7<=l
Algto] &= A& ofth A el o] el A5 @de 379 CCE s Al
RUE e 7 AL, s E A Aa/HolHE A 7 AL 4EE A
2/ olHE $41% 5 Ao

[150]  ®keF, 574 Ao A N7J o] DL CC7F #e] ¥ &= 4 f-ol &=, Y ES A+ dde] M
(M<N)7H 2] DL CCE &2 = vt ol w], @& M 7§ 9] A3k DL CC W&
FUE YA DLAZE A 5= vk B3, U EY A= L (LsM<N)7j 2] DL
CColl 4= E F0] ¥ DLCCE dhdol] st 5= 9lom, o] 2] g ¢
UE+= L 7H¢] DL CC= BF=A] BB &8l oF ghr}, o] 2] &k WhA] 2 23k =
Ao = o) #1835 4= 9t}

(1511 stFE = Ahel9] ghEo} = 9ka2(83= DL CO) 9 333 =L #h 4l o] nhg o}
F3H(E3=, UL CC) AFol 2] ¥ 7] X] (linkage)i= RRC M A] A] &} 22 49 Al 5
H AL A L A| 286 A B of &l XAl E 5= dTh o & &0, SIB2(System
Information Block Type2)°ll 2] 314 2] == & 7] X] o] 2] & 4] DL A 3} UL
Aol 2ol AE U FAH SR, FIIA= UL LHES U=s
PDCCH7} A4 %= DL CC¢} 47| UL LW E & AFE3F= UL CCRhel 913
HAE Yu| et 4= 9 o, HARQE ¢ & o] 8] 7} A% ¥ = DL CC(*%:+= UL
CC)9} HARQ ACK/NACK 21 &7} 71 %% = UL CC(®+ DL CC)3He] W+
HAE ofm & 5 gl

[152] 1.3.2 A2 2 7l gl o] 2A & (Cross Carrier Scheduling)

[153] FNe) o] W3t Al 22"l o A = Al 2] of (= WES-3)) B = A1) Al(Serving Cell)©ll
o 3t ~A= Bl A 27} 27| & (Self-Scheduling) W 2 822 7) €] of
2~ 7| & ¥ (Cross Carrier Scheduling) "W 2] 5 7FX] 7} v}, A2 2~ 7] €] o
2AEFHL A2~ AEE F 8] o] 275E % (Cross Component Carrier
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[154]

[155]

[156]

[157]

[158]

[159]

[160]

Scheduling) 4= A2 2 A 275 % (Cross Cell Scheduling) 0.5 422 5= 9}

247} 2271 %% -& PDCCH(DL Grant)$} PDSCH7} &< 3 DL CCE A 49 71,
DL CCell 4] 7% PDCCH(UL Grant)®ll w}&} A %% = PUSCH”} UL GrantZ
FA18 DL CCe H A% o] Y= ULCCE S8 A45 = AL o s

A2 g o] ~27A% -2 PDCCH(DL Grant)2} PDSCH7} 212} v} 2 DL CC&
45 7]}, DL CColl A A 4% PDCCH(UL Grant)ol] W} %4 %] = PUSCH7}
UL ZHEE 418 DL CCoF ¥ A5 o] %)= UL CC7} o} T& UL CCE &3l
A== 3 v ght

AR~ Ao 2AEY o= dE 54 (UE-specific) s Al &4 3} 5=
2 std 5= 9lom, AAS A 1dH (& 50, RRC A LEF)E Tl A
1;1—744 s (serm static) & = 7L D}uL Hﬂi %qu =] 2= olq_

AR o] 2AEH o] A 8tE 45, PDCCHO 3l & PDCCH7} A Al 8F=
PDSCH/PUSCH7} ©] = DL/UL CCE %8| A A45=A5 gl 789
A A] A} 3 = (CIF: Carrier Indicator Field)7} & 23}t}. o] & £ 9, PDCCH=
PDSCH A}¢] I=i= PUSCH A}1-8 CIFE o] &3}¢] U2 AXVE Aol & F
stufol] st 4= 91t} =, DL CC “doll A ¢ PDCCH7} 5 ¥4 ¥ DL/UL CC
% 3Ft}ol] PDSCH %= PUSCH A4l & & 3-6fi= A5 CIF7F A ). o] A5
LTE Release-82] DCI X *1-& CIFol whe} 3Hd< 4= 1t} o) v A4 H CIF:= 3bit
uﬂtiﬂﬁﬂﬂur A% CIFS 9 X3=DClI =9 279} FasHA 2 A= 5=
). &3 LTE Release-82] PDCCH T-#(5Y % 2 543 CCE 7]4ke] A4
UH.JJ).— XHA]__Q.SL ol ooy o]q_

HbA, DL CC 7ol A €] PDCCH7} & 9 & DL CC 7ol 4] ¢] PDSCH X} et
st A Y @ & 3.5 UL CC “goll A 2] PUSCH AH 2 & 5= 74 -F-0ll+=
CIF7} A7 ¥ X ¢+=t}. o] 79, LTE Release-83} < 3t PDCCH :rLZ( o
Y W F A7 CCE 7|7ke] 24l v =3)el DCI £ o] AR-&= = 3

AR~ o] 2AEH o] b o, S CCH AF R E ‘i—l/EE%

& Z o whe} BUE " CC Alo]d Holl A H5=2] DCIC) )t PDCCHE:
BUE " sh= slo] astr) whebA, o) & AT = =AM k] A 7
PDCCH ¥ Y B ¥ o| & g 3}t},

Melo] Bk Alz=glell A, & DL CC { §H-& ¢dro] PDSCHE 21 3H 5
27AEH " DL CCY F3-& vehfar, &3 UL CC H 32 vhito] PUSCHE
Agstes 2AEE " UL cCel B3+ Wit B8 PDCCH B U E
%! & (monitoring set)<> PDCCH .U H & & 3835} = 4 o] & 3}v}2] DL CC9
& YEbdo PDCCH R U E ® J &S @2 DL CC I &3 &7, ¥ DL
CC A3te] & (subse)yd = AT} PDCCH U B 332 & DL CC
3 el DL CCE F Aol % o = stv& 32313t 5= Ut} =+ PDCCH
RUHE H3-2 @2 DL CC » ol dglo] 7= A o] E 5 At} PDCCH
TUEH Hgo] ¥£3+¥] = DL CCx ¥ A% UL cCeoll o gk
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2} 71- 221 ¥ (self-scheduling)< 7 7FHs ot w5 A= 4 o) o] g, @
DL CC H&, &2 UL CC g ¥ PDCCH B EHH 3 vt
£ A (UE-specific), &' 1& 574 (UE group-specific) Hi= 4l
574 (Cell-specific) s} Al 274 Ea]r T A

[161] AR o] 2AEH o] v]&d slH 74 §-ol = PDCCH B U H & 3 3}ol
g @ DL CC {3 T dstthe 21 ofn|sh, o] 2] gt 4 $-of = PDCCH
U Y JE ol et HEo Al 1d g i & A7} H kA ek 1,
Az Feo] 2AEH o] 243tE 4§l i= PDCCH XY H ¥ o] & DL
CC AT WellAf Ael= = 2lo] nid2 s, =, whikel] tfsho] PDSCH iz
PUSCHE A& @ 8}7] 918k 7147 PDCCH E.H B3 3 §ehs -3
PDCCHE %1% 3ttt

[162] %7 & e AAe sl AR E = AR Ao 2AEH l whE
LTE-A A 2812l B Zg¢] T %5 1}edit)

[163] =7 X3, LTE-A 928 918 DL A B2 )2 379 shaF# =
AXEE 7)8)o)(DL CO)7F 28+ o] 1.2, DL CC'A's= PDCCH Y E ¥ DL
CCZ AAH 4$Z vebdt) CIF7} AR5 #] 9= 49, ZF DL CCi= CIF $1°|
A1 2] PDSCHE 27| & ¥ 3l PDCCHE #4:3F 4= 9l o). ¥bd, CIF7| 49
A AN19H S 58 AFE¥ = A5, & 32l DL CC'A'RFo| CIFE ©]-8-35}¢]
ZFAl 2] PDSCH H3= tFE CC2l PDSCHE 2 7% ¥ 3= PDCCHE A 43 =
T} o], PDCCH Y H ¥ DL CCE A ¥ A & DLCC B ¢'C'e=
PDCCHZE A 4314 &+

[164] 1.3.3 CA 274 7|5t CoMP &%

[165] olslel| A= & g o Aol 5] 48E F U= FHA v EAE(CoMP:
Cooperative Multi-Point) A % &2}l o 8| 4] A g gt}

[166] LTE-A A] 2~ Elo]| 7\1 LTE®l A 2] CA(carrier aggregation) 7] ‘58 ©|-838}>] CoMP

e .5 82 CA 33 & Vvt o 2 F2H5h= CoMP A 2=l 2

L

[167] goll A, P*“;E’a FAehs Aol e sAR S alshs AlE o= Ty o
T ) H S AFEE 5= 9 o X g A o 5 Ho]R 5 eNBol| 242

] 4 $-5 7Hg gt} o|u], UE12] A% eNBE PA R st5}al, W& A&

AP Ae S 6‘“%‘? Atk =, othA ol el A pAle] 7] A=t

selection) & U} %3 DL/UL CoMP & 21-& Z,:sg s 2= })\

[168] % 8 skl Bibeg. UEe thel 5 7he] eNBEol fhelshs A5 744
PAL LA A e o] o @ ol A & b, B 0 E ol 24 )
ool o) A 5 itk el B Sol, Al A o] Fe] AE F AR AEL FY
Fh o) 2ol A Bhutel Bel i8] CoMP 5 2hg e stal, the MBS T E
b tejol A B CA 542 Bhe s A5 218 7hs st o] u), pale
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[169]
[170]

[171]

[172]

[173]

HEEA] CoMP 5 2tell el H 2. += glot.

14 A =¥ A B E5(SIB)

Al 2~El A W 5-5(SIB: System Information Block) 7] X =1 9] A]~8l AR E
A7) el AFgETE S, dEe VA m o2 AEEE AR THE
SIBE S TR 2N A28l AR E 53 vt SIBES v AlgolA=
DL-SCH “goll %%, 2] #AF M= PDSCHE 53 -} o|u], SIB2]
EA)| o] H-3= SI-RNTI(System Information Radio Network Temporary Identity)=
nt2~7) ¥l PDCCH 21 & & gl H .

SIBE & A28 A X 5= el 1(SIB1)L alF Alo] Al Aelo] 23 A<l

&5 AA4str] A8 das ey E 2 o & SIBE thE AR 54
2AlEH ol et ARE E 33 A28 AR EE B9 2(SIB2):= 38
A € (Common Channel) A4 X. ¥ & -F ] (Shared Channel) 4 B.& ¥ &3t
SIB3 W #] SIB8-Z A | 8] ] A1 Al 2] 5=3}5>(Inter-Frequency), A U]
=3}>(Intra-Frequency) 2] A H.E X3¢t} SIBOE -2 7] A= (HeNB: Home
eNodeB)2| o] &8 A& 7] 9 ah A-&¥ ™, SIB10-SIB123= A 71, 2Av}u] 7 a1
18] Z~(ETWS: Earthquake and Tsunami Warning Service) &% & Al 7 11
Al 2~ B (CMAS: Commercial Mobile Alert System) 7 21 WA X] & 32 3}3glr)
SIB13% MBMS ## Ao} 4R E ¥ ek},

oluf, SIB1- A A< v shebu]E o th-& SIBol i AAEY R
E3HEet SIB1E 80ms TV & AE L, G ff RE/AE B
SIB1-S =418 4= glof o &t} SIB1+> SFN mod 8 =0°] ¥]3= radio frame 2]
subframe #5°| 4] A 4~o] 7§ Al ¥ ™, SFN mod 2 =02 7+=3}3= radio frame 2]
subframe 59| A A FH T SIBI> &3 22 JHE ¥ gslo] dE5HT).

*6
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SysteminformationBlockType] 1=
ccllAccessRelatedInfo

pimn-identityList
trackingAreaCode
cellldentity
cellBarred
mtralreqReselection
csg-Indication

1
i

Schedulinglnfo == SEQUENCE {
si-Periodicity

sib-Mappinglnfo
H

csg-Identity CSG-Identity OPTIONAL -- Need OR
)
cellSelectionlnfo SEQUENCE {
g-RxLevMin Q-RxLevMin,
q-RxLevMinOffset INTEGER (1..8) OPTIONAL -- Need OP
3
p-Max P-Max OPTIONAT, -- Need OP
freqBandindicator FregBandindicator,
schedulingInfolL.ist SchedulingInfoList,
tdd-Config TDD-Config OPTIONAL, -- Cond TDD
si-WindawLength ENUMERATED ¢
msl, ms2, ms5, msl0, mslS, ms20,
ms40},
systeminfoValueTag INTEGER (0..31),
nonCriticalExtension SysteminformationBlockTypel-v890-IEs  OPTIONAL

SchedulinglnfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF Schedulinglnfo

ENUMERATED {

SEQUENCE {
SEQUENCE {
PLMN-IdentityList,
TrackingAreaCode,
Cellldentity,
ENUMERATED {barred, notBarred},
ENUMERATED {allowed, notAllowed},
BOOLEAN,

rf8, 1fl6, 1132, rfod, rf128, rf256, tf512},
SIB-Mappinglnfo

SIB-Mappinginfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type
SIB-Type :: ENUMERATED {
sibType3, sibTypes, sibTypes, sibTypz6,
sibType7, sibType8, sibType9, sibType10,
sibTypell, sibTypel2-v920, sibTypel3-v920,
sibTypel4-v1130, sibTypel5-v1130,
sibTypel6-vi130, sibTypel 7-vi2xy, sparel, ...}

[174] 3 60l veERd SIBlo) 3¢ sl & o gk A& 3GPP TS 36.331 114
952274 262240 AAH AE S Fx %‘? ATt

[175]  SIHA A& 54 2A=HE = S5 Tﬂ f’a‘f‘j}*ﬁoh 1 B T,
SIAE ol Asd o= vtk A4 SIMA A& 54 S -2} A 7] o]
RNom EHSIYUE 5L TE ST ] A A&7} 53 = A °—t ST 9 55-9]
o= & SIHA A &l el 5482 742 5 A

[176] SI P =5 el A, -§8F= ST WA A= MBSFNHHJEH% TDDel| A =
A g B2 9dE 2 SENmod 2 =091 F4 Z ¢ &9 #5H
AMBIZYYES A e B B PEAM 4~ 3 AE5Hr}. UE+= SI
uﬂ/\] ] E ¢H :rL;q]xqo /\] ]_oﬂOﬂ /\;q]zw“ﬂ ZJEE _@5513,:9)\

[177] SI-RNTIZ v}~ 7] ¥l PDCCHE] DCI X9 1CE 2~ AEHH PDSCHoﬂdm
2] T A] B A (RV: Redundancy Version)< Tl ~812] 33 7Ho] A A # )

[178] T2 3
[57213]
RVk = ceiling (3/2%k) modulo 4

[179] 812 30 A k= ST H|A[#] o] BFQlol whet A ). o & &9, SIB1 H A %] <]l
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[182]

[183]

[184]

[185]

[186]

[187]

24

PCT/KR2016/000461

o 3l A1 k=(SFN/2) modulo 4%} Z-o] A7 Ht}, o], SFN+= A| =8 Z 8¢ HE &
ou|star, ZF Al 2~ A 1o th 8 A k=i modulo 4,i=0, 1, .., n»-12 A A, i=
SIAES-ny o] HE Q] HEE ofn]gir),

1.5 gl o] A HAIA] A F W

o] WAl A= # o] R, SIHAA] 784 BR L PWS HA 4] T2 ARE
A&etr] e ARG E T Z; Aapo) H o] w Al X HAE-S g 7] d| o] A
Ao E(default paging cycle)©] A7 = 31, @dwlct A g o] Alo]Eo] HA =
T Atk wol] d| o) Ato]Fol & o] A E A Foll, A& gkel sld et
H o] Afolzo] sl whikol] Tk #| o] A Alo]Fo] Hrh

o] WA A 7F A EE 7 A= wo)d AEZH Y-S v 78 48} o)
ALk 5= ok

514 4
[=>14]

SEN mod T = (T/N) x (UE_ID mod N)

g o] Ao Fol| A, i_si= Fo] W Bz QlS A= 7] ol H
Hol &S Yehl &= Q8 22 A i_s=floor(UE_ID/N) mod N, & A A ¥t} 4=8}2]
40 T 348 @22l UEDRX Aol 2 T = min(T,, Tup) 2 AAE 5= e}, o)),
T.= A 574 71& #lo] Ato] &8 Ve &= 422 (32, 64, 128,256} F+4
I ARHEE HAE 5= Q31 Tyei= UE &4 d|o] A Alo] 2 (32, 64, 128,
256} RFC. = A= 4= QT gk N gL spito] o] Alo] & 9] #o] A
99 AFE VER M, N = min(T, nB) 2. & A A E 4= 9t} o|uf, nBE=
H o)A Alo)E (4T, 2T, T, T/2, T/4, T/8, T/16, T/32} & #l o] A M H Z I E 2]
M Hebdioh =8 N 9| o) 2 9138l AF&= = RF W 9] # o]

A B g Qe /48 N, = max(1l, nB/T)& A4 ¥},
s %79 382 242 FDD ¥ TDDS! 4 -5-9 o] Aqr iy elel su&

vebd,

*7
[3£7]
Ns PO wheni s=0 [PO wheni s=1 [PO wheni s=2 |PO wheni s=3
1 9 N/A N/A N/A
2 4 9 N/A N/A
4 0 4 5 9
3t 8
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[3£8]
Ns PO wheni s=0 [PO wheni s=1 [PO wheni s=2 |PO wheni s=3
1 0 N/A N/A N/A
2 0 5 N/A N/A
4 0 1 5 6

[188]  The ¥ ok 4814 4 2 w0 g Bl sebul el ol ol o] g A H I ee) o]
AHE e Aotk

[189] )
[3£9]

[190]
[191]

[192]

[193]

[194]

[195]

[196]

Case |UE 1 |T. Tus T nB N N, PF 1s PO
D

A 147 256  |256 |256 (64 64 1 76 0 9

147 1256|128 128 |32 32 1 76 0 9

=

147 1256|128 128 256 128 |2 19 1 4

1.6 x4 (RS: Reference Signal)

ojsloll M= = g o Al gl AbEE = = A T 5ol thal A
v ghoh.

501 2wl o] A ol Eol A ALgE 4 gl AL 57 A 415 (CRS: Cell
specific Reference Signal)7} 3% A B2 9] A& Ye= = ot}

5 9ol A 3= Al =l el M 47) QPEI LS Al 8h= 4§l CRSE] &7 125

=42
LA o 2 ALg ¥t} ulebA, CRSE PDSCH A4S A QatE Alcell) ) 25
stk B T oA AR stk T S Zo] 23] ASH,
71 A 3 (eNB)oll A | B QU L EA dEET)

TA A o2 CRS A2 EF oA SHelU £E pE 918 Fx NS5
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[199]
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[201]
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[205]

ol M g FA| A& s A3dt7] Y3te] 3GPP LTE-A A| Z~Elo]| A 3= CRS 9] 9l
UE-574 RS(©] 3}, UE-RS) F Al /el A B 3241 S (CSI-RS: Channel State
Information Reference Signal)E 5712 A4 ©] §tt}, UE-RST 52 & 9 3
AFEE] a1, CSI-RSE= A Y AH] A RS &858} 7](derive) 9 8l AF-&-¥ T},

UE-RS % CRS+= 525 | AL G H P Z 59 Sl A 228 RSl 3
T . =, UE-RSTE DM-RS(DeModulation Reference Signal)2] &0 2 & <=
ATH H3H CSI-RS 2 CRS+ A 54 =2 AQd 40 A H PR § 59
SHe A= Ad JE 5788 RSeFAL 3 = dTh

5102 &0 o] Ao Eoll A AFEE o 9= CSI-RS7F QEEI L 2 E 9]
Aol whet StgE ABZEdE A E YR = o,

CSI-RS+= & A o] offe} 7 A d 2] e 5748 913l 3GPP LTE-A
A 2~elo| A =¥ 88k 3 2 A5 o]t} 3GPP LTE-A A 28-S CSI-RS
HE-E 98l 59 CSI-RS A4 EE d2lstar At} CSI-RS Z o] 4%
MBI AEANA CSI-RS Al B =E QY X E p Aol A HEsE2 A
AP = B4 W AR E we) W

% 10(a)3= CSI-RS TAE 5 271 9] CSI-RS EEE0] 23l CSI-RS A 40l o]-&
745 %k 207HA] CSI-RS 74 0~19F WHERW Alo] 4L, & 10(b)+= CSI-RS T & &
47§ 9] CSI-RS EE 5ol 98 o|-& 715 1074 CSI-RS 74 0~95 HHEH
Aol 5 10(c)i= CSI-RS 74 5 871 9] CSI-RS X E &9 23] o]& 7}t
57}FA] CSI-RS T4 0~45 LA 3 Al o],

o] 714 CSI-RS EE = CSI-RS A &< 98] A4 ¢ ey} ZEE o|n| g,
CSI-RS ¥ E 9] 7| 47¢] u}e} CSI-RS 1-/ o] @ e} A L2 CSI-RS -4 a7}

T dalttal st gk = CSIRS A& A8l A E ey 2 E9] /57t =2
U} £ CSI-RS -4 ] ),

¢t CSI-RS+ vl A B Z# Qvfr} A58 w5 -4 ¥ CRS9F E e th9
AMBZHJE et &8 AE Frivtet AE5E 25 A Ho) webA,
CSI-RS 74 24 55 4 ol A CSI-RS7F A -f7-8h+= REE 9] 9|7t
ol 2} CSI-RS7F A A = = A B X g o) of upeb &= D],

3 CSI-RS 14 H& 7t FYstrtal 8tv] el CSI-RS A5 9§

B EZE o] th=2H CSI-RS T % 203l & 4= Q1) o & S9], CSI-RS
A& T (Tesirs)7F FEAY A F4 2| ol A CSI-RS A F0] -4 % A4}
MBI H A (Acsirs)©] THER CSI-RS 74 o] thET}al & = loh

o] slel| A= (1) CSI-RS -4 =7} o] ® CSI-RS -1+ 7} (2) CSI-RS 14

W& CSI-RS EE 9] 74 W/t = CSI-RS7F 74 | A B.3Z ¢ 9] o) ufa}

2} 4] = CSI-RS 74 & 77817 98te], F2F (2)9] +-4d-& CSI-RS A

/4 (CSI-RS resource configuration)®] 2}aL & gk}, A x(1)2] 4 A& CSI-RS T4
== CSIRS ¥ o] ghars A g,
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[208]

[209]

[210]
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[212]
[213]

AREE) 3= obeu £ E 9] Jf4= CSI-RS 3§, CSI-RS A E. X ¢ 9] -4 (CSI-RS
subframe configuration) Ieg s, CSI =8 93l 22 PDSCH A4~ 2 of 3k
UE 7}4 (UE assumption on reference PDSCH transmitted power for CSI feedback) P,
, A2 349 CSI-RS A 2] 2B, A& 3-¢] CSI-RS A H X 79 14 5o #3h
ARE A & 7 Uk

CSI-RS A B 3Z 8 1A A d 2 [ psi= CSI-RSE 2] Al (occurrence)®l] o) g+
}\;| H JEﬂO] ‘?/\‘] T7] TCSIRS P }\;| H JEﬂO] Q 4/9\ ACSIRSE_l Ezét:)—]»7] ‘(H@_
AR Y3 3 10 Tesirs R Acsirs®ll T CSI-RS A B2 8| Q) 740 919~ |
CSLRS% ]}\] él‘ 7}i O] q‘

310
3%10]
CSI-RS-SubframeConfi |CSI-RS periodicity Tegirs |CSI-RS subframe offset Acg; gs
g lesigs (subframes) (subframes)
0-4 5 Iesirs
5-14 10 Tesirs -5
15-34 20 Tesirs - 15
35-74 40 Iesirs - 35
75-154 80 Tesirs - 75
ojul, & 52512 58 WFshi= A B L Q) E o] CSI-RSE X 9ta}i=
MBI E] ok
Z,:f?l%] 5
[5=215]

(1 Ong + l_”s / ZJ —Acsi-rs )mod Tesi-rs =0

3GPP LTE-A A| 2=l o] o]l Hol§l HF RE(e& 50, A5 =95 11
AREo] Aoy = A4 )2 AHH UEb CSI-RSE o] -&ste] Ad 54 &

T3 3t3L UE-RSE ©] 83t PDSCHE H5 s .

3GPP LTE-A 4| 225} o] %o A o] % %ié FoeE B, A REoSS 1
AREo] Aoy = A4 )2 AHH UEb CSI-RSE o] -&ste] Ad 54 &

T3 3t3L UE-RSE ©] 83t PDSCHE H5 s .

1.7 Enhanced PDCCH (EPDCCH)

3GPP LTE/LTE-A A =8l A &-4=2] &3 E 7] €] ©J(CC: Component Carrier
= (serving) cell)ol] T &+ AT A&l M o] A1 72 2 7)) 2] o] A& " (CCS: Cross
Carrier Scheduling) & 22 A 2 51H, slu2] 2 7|& % = CC (i.e. scheduled CC)&
& sl 271%™ CC (ie. scheduling CO)E 5B 7 DL/UL 27| &% & Wk&
T A EF (5, dlG scheduled CCol| o} ¢ DL/UL grant PDCCHE =418 4~
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UEE-2 PSS ' SSS & U} 73] 23ete] dyA & 43 o), o= &5
A& A DA Z 5 Aok PRACH®N th A, 2318 PRACH A& dAA] 2 &
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[233] 224MZ A EE 2S99 AA

[234] ol g 7|Hke] ~FE 0] MTC AW 8] A| &4 845 WA 71 4] ¥oh= 7
M2 AE B AT s gt 2 AA7F e 5= Aot ﬂﬂ%ﬂﬂ
& A& rhest Ha HEe] A A o] o, o]l d AR AL E
2 AT EE o]tel| A Ay = g,

[235] 225 AYHHA FHS AT 2EA

[236] WA TS o] 8 AR A2 2EAo] S o|E ol o) nX]FH A

FaFoll A Al &= Ao] npkzl sl &, 23 o] = MTC % H] MTC

SrEel] i@ Av 2] A Fe AT A 2B AEEE S0, V2, BE,

RRH, " d|o], 2] AH )& o] &3te] AE4A AN A 4 A& AT

T A e Ee] WX = A9, AR R RE T b A sl g AR

LA F 5 Ak AFH o2 MTC B2el] theiA, 8745 Fa Al
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BE QG Sel hald ZaE 5 vk vhu, 224 913/ o) whey, A e 2] X
e o8] 7 5 9

237 olu] AEAEE Eaehs /1A% WAl halAl i, Ao 4912 MIC
g5 oald U8 UL 2 DLE T 38 3o mH o) 5ol & 4 g,
ULel Tl A, Ml E A e H e AEY S48 /e A 5 9

7] dk
DLol| thell A, v =18 Al 2 LPN 7Fe] & Tx A8 B8
Fsho = Qe W AE AUAL H 4 25 A
k. MTC E ol tfsi o] UL/DL YA E 7= 943 A 245
Q= sHA] = Au| sl telA 53] /-8 4 At
[238]  UE-¥19 iz 25 W2lel gisiA UL/DL YA E 5248 7Hs s 817
e, a2 A 2 2 A LPNE-S 24 (o] & £9°], RACH, PUSCH, SRS
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[241]
[242]

[243]

[244]

[245]
[246]

nnels/Signals | PSS/SSS | PBCH | PRACH | (E)PDCCH PDSCH/ | PUCCH

Solutions PUSCH

PSD boosting X X X X X

Relaxed requiremen

X X
t
Design new channe

X X X X X
Is/signals
Repetition X X X X X
Low rate coding X X X X
TTI bundling/Retran

X

smission
Spreading X X
RS power boosting
/increased RS den X X X

sity

New decoding tech

niques

3.MTC 2o st 38 Ao HAIR] A5 B

UE7F 54 AW Aof) 7] 1&& 38 45, UET sl A A &8 %
A 0] 3}+= eNodeB & -E] PBCHS %-3}¢] 8 & A1l Alo]] off 3 MIB(Master
Information Block)E =418} 3L, PDSCHE E-3}¢] SIB W A] #] 2} RRC(Radio
Resource Control) &+ B &8 A8k}, WE3H UE«= Al 28 ARl WA =

o] R o F41E Al #o|H WA A E 4T = Aok

o] gk | 7FA] UE®N ®] & MTC UE A& $7 o] 4] &2 4 H(e.g, A5t
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[256]

W, 7]E T8 Ao] AR E ASEE AR AA B d3s
o] WAl X & &}<l SIBI
g2 F8 Ao w A F]

2

Adt ghidkof] A% = SIB1-E #l7HA] SIB1o] et 4 9] 8har, MTC @S 9]
SIB1S MTC SIB1o] 2} A 2] 3t 4= 21t}

#l 7FA] SIB1<= SFN mod 8 = 0] #A| & w+<538h= 54 32 ¢ J(RF: Radio
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TN A 4 o] Ago] o)A "t

bRk, MTC Widol] t s A= AW 2] %] &S A&l &8 Ao WA A &5 jhE
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PDCCH/EPDCCH®] ¥ 35| = Ao A Holli= 21 shdof] 3t AH 7 o
gl shvkshd, MTC SIB1 HI A A= F o o & &2 o] &3l 55 7]
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A H o} dbi A F Sl ol Ul AR I A e g oAl 23kE 5 gl
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7l @ 5}7] w0, 7] A 5 PDCCH/EPDCCH HHE- 21 4 9] wih %] w} SFoj) A
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MTC SIB12] HHE 2 %0] SEN mod 2 = 02 7F53}= RF2] SF#5 ©] ] 2
SFell A A eh= A9 et i o A e HAS 488 5 9

=& W 0 2 MTC SIBL A48 93 PDSCHE A& ¥ 3=
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