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Receive PDCCH (DL grant)

$1404 ... Receive PDSCH corresponding to PDCCH (receive in subframe

including CSI-RS resources available in cell)

51406 ... Demodulate PDSCH

AA

If predetermined condition is satisfied, demodulation of PDSCH is

performed on assumption that PDSCH is not transmitted in CSI-RS resources
available in cell

If predetermined condition is not satisfied, demodulation of PDSCH is
performed on assumption that PDSCH can be transmitted in CSI-RS
resources available in cell
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(57) Abstract: The present invention relates to a wireless
communication system. In particular, the present invention
relates to a method and an apparatus for receiving data, by a
terminal, in a wireless communication system, the method
comprising the steps of: receiving a PDCCH; receiving a
PDSCH corresponding to the PDCCH in a subframe includ-
ing CSI-RS resources available in a cell; and demodulating
the PDSCH. If a predetermined condition is satisfied, de-
modulation of the PDSCH is performed on the assumption
that the PDSCH is not transmitted in the CSI-RS resources
available in the cell, and if the predetermined condition is
not satisfied, the demodulation of the PDSCH is performed
on the assumption that the PDSCH can be transmitted in the
CSI-RS resources available in the cell.
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[1] & 2He FX FA A" AWEA] A4 3H 2 ol& g F A
73k Aolttk, B}k FAFoR, B 2 NIC(Machine Type Communication) #H €

AEE g W o)A@ AA B Aol

73 71<]

[2] FA B Alz"o] Aoy dole F3 Ze ud¥d FHY T4 Aulx
g Ay 8 FEdsA AdED do. deidor 7 F4l Al2'E JHE
g A2E AA(HEE, AE 29 5)E FHEA oF AR s AdE

F A= 5 FE(multiple access) Al2®oltk. UF H&E A|2HY oF

fr

CDMA(code division multiple access) A]Z®!, FDMA(frequency division multiple
access) Al2El TDMA(time division multiple access) AlZ~¥l OFDMA(orthogonal
frequency division multiple access) AlZH®), SC-FDMA(single carrier frequency
division multiple access) A|2¥, MC-FDMA(multi carrier frequency division
multiple access) A8 Fol vk, F4 TA A &8N @2 J|AFo2REY
899 2 (downlink; DL)E o ARE FAT 5 000, BLe e A (uplink;
IL)E B3 71AFo2 HRE AFE
HolBl R ogd Aol AEI low ©
ol wet tgt e AAdo] EAg.
(o] A 4]
[71&8 A1)

AlE
T

3 7led BAE
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ESIR PER1as:) |
[5] ¥ =2dol o oz FA FaA A|2dHA ddo] HolHE FAstE W
Holl 9)oJA, PDCCH(Physical Downlink Control Channel)E FAlsl= ©A,; A7)
PDCCH ol th-&3l= PDSCH(Physical Downlink Shared Channel)E& A W 7}5 %

CSI-RS(Channel State Information Reference Signal) A} 9] i?:}ﬂ A B X0

==
_a

1
A FAEE gA; @ A7) PDSCH & BX3le 9AE £835t1, 424 AL 1S3
= A, A7) PDSCH o] Bx= A7) A W 7153k CSI-RS AFd oA 4F7] PDSCH 7F A
£ gevde 7 gt F3HL, 47 &F .]_zi—% TSR] e A9, A

5.0
PDSCH 9 Bx& 471 4 W 7bsa CSI-RS AHlol Al 471 PDSCH 7F A$8 =
= 714 3stoll e WRol AFTEH.
(6] ® wwel te Yoz, FA FA Aadel A8HE v gojA,
RF(Radio F35) §R; 2 Z2MME X Fstr, 47 T2AMA = PDCCH(Physical
Downlink Control Channel)& <418}3L, “47] PDCCH o uti-§-3t= PDSCH(Physical
Downlink Shared Channel)& 4 W 7Fs@ CSI-RS(Channel State Information
Reference Signal) Aol ¥3d8 M Jol|A FA35l9, 447] PDSCH & HX3I %
g FAHEY, &% 248§ wEI}E A, AV PISCH o 5x= A7 4 W 7hed
CSI-RS #hgdol|4] 7] PDSCH 7} ME¥A Fe=vhe 7H4 dtol Fd=HL, 47 &4

2718 HEEA Y= A, A7 PDSCHY ExE A7) 4 W 7H5E CSI-RS A4l

20
o

o

¥,
i
qls
N
ot
Q'L
2
_[
o
i}
ols
e
3
o
2
ol
it
kv

(81 s, A7) A AR A7) POCHE E9 449 5 ek

[9] nRRAEA, A7 A2 Z2AL A7) @Eo] MIC(Machine Type Communication)
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[10] drge] dAlego] MEY, F4 $ A" aE&HoR AvYAE

Mg = Aok, FAASRZ, MIC AWYA MAS g A5 A By, AJadd

[12] & 2o & olslE F7) ) AAs 49 g;__rg T3

=, 3
e B ounol g3 ANdE ATsE, AT Au oA B wye) sey A

[13] = 1 & LTE(-A) AlZ&Ho] o]f 5= Eg QPEE 9 o]EL o]L&3 gurrol

NE AF PEE AR

[14] = 2°%& LIEG-A) A2gol Ag5e 24 Tegde 728 9o,

[15] = 3& €% AY 28=g dA)gH.

[16] = 4-62 74 ToAYelN 57 AQ 2 B ALY FEE A BT

[17] = 72 8P 3 MBEZ A (subframe, SF)Q FZE Argo}.

[18] = 8& A B # el E-PDCCH(Enhanced PDCCH) & &3t & vehdn
[19] = 9+ 4R3I ABRIYY Fx2E dAg.

[20] = 10& #9 A< #3 (Random Access Procedure)E YEbITEH,

(211 = 11 & A-54d Iz A& (Cell-specific Reference Signal, CRS)E
o A R}

[22] = 12 & Ad A" AR F= A& (Channel State Information Reference
Signal, CSI-RS) A (configuration)S <A g},

[23] = 13 & AE A8 FE #F=x A% (Channel State Information Reference
Signal, CSI-RS) A7 (configuration)& <Al g}, |

[24] = 145 & Y o Ao M A28 HR 5 gobg oAg),
[25] &= 15 & 299 o AAde] @& 7|25 9 gdo EEEE dA s,
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[26] HEE =W Fxsid AdE & U3 AAdEo] o E Uy 74
24 2 & 5AZE0 §olaA oE F Utk B 2HY HdAGELS CDMA(Code
Division Multiple Access), FDMA(Frequency Division Multiple Access), TDMA(Time
Division Multiple Access), OFDMA(Orthogonal Frequency Division Multiple Access),
SC-FDMA(Single Carrier Frequency Division Multiple Access),
MC-FDMA(Multi-Carrier Frequency Division Multiple Access)9} < thygt ¥4 #H
& 7]&d A8E 4 vk, (DMA & UTRA(Universal Terrestrial Radio Access)uY
CDMAZ000 3} Z& F4 7]€=2 7d€ + At TMA = GSM(Global System for Mobile
communicat ions)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates for
GSM Evolution)¢t #2 F4 712 7d2 4 o+, OFDMA = IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, E-UTRA(Evolved UTRA) 53 &2 F4 7|€=2 +
= 4+ 9ltl, UTRA & UMTS(Universal Mobile Telecommunications System)2] & ¥-o]
t}. 3GPP(3rd Generation Partnership Project) LTE(long term evolution)+ E-UTRA
£ AF&-3t= E-UNTS(Evolved UMTS) 9] Y ¥-o|v}. LTE-A(Advanced)= 3GPP LIE ¢} &}
g wHoln.
[27] o]ste] AAdEL & &9 7|3 S S0l 3GPP Al&ddd HE5He B¢
£ HAFE AHYsA|R, ol AAEA £
[28] ¥ IHelA = LTE-A & 7|Hte 2 7)&stal lov & 29 At Ao 7id
ojy} At WAE HE o]y AHAGEL HF HEFEFE AlEsts UE A|&”(d,
IEEE 802.16m Al2=®D)ol Al glo] H&8 + U,
[29] = 1 & LTE(-A) Al&"e] o]&5E B8 HEE H o]&S ol & Lty
2z AE HE AWEEr] A =Wolt.
1 & zstd, "ol A e olA]
& 7 S101 oM R =FH F7)E @
cell search) #YL FHIH. ol& s} @2 71%1%0?%1 F571 A4
(Primary  Synchronization Channel, P-SCH) 2 EXZ7] a9 (Secondary
Synchronization Channel, S-SCH)& FAl8te 71A =3 F7]& %33, 4 ID 59
ARE 5350, 0 &, 9de JXFo2RE F8¥<$A)d (Physical Broadcast

Channel, PBCH)E F4ldte) 4 Wl 34 HuE d5% & o @4, @¥L 27)

[N}
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Z+zZ A& (Downlink Reference Signal, DL RS)E 413}
cly

A S102 oA E¥ FHA Ao Ad
(Physical Downlink Control Channel, PDCCH) ¥ &3 3}g&R 3 Ao 2|8 AR o}

2 29 gy a &8 249 (Physical Downlink Control Channel, PDSCH)& #4138}
o Fo] FAHQA Al~¥ HRE 5T 5 U,
[32] o]%F, @& 7R o] HES ¢E37] Y o]F A S103 HA| A S106

3} 28 99 H<4 34 (Random Access Procedure) S F3E 4 o}, o5 Y& &
& A< A)'d (Physical Random Access Channel, PRACH)S %3 Zg
& A$38haL(5103), PDCCH B olo] th5-38h= PDSCH & &3 ZEBEC oigd 3%
1AE T4 ¢ ATH(S104). FA 718k d9 H&o Ay, 29 4¥HA
A @ (Physical Uplink Shared Channel, PUSCH)(S105), ® PDCCH % o]el th-§3l=
PDSCH $=A1(S106)3} 722 F% 3|4 AxH(Contention Resolution Procedure)& F7}
2 Sago, |

I

of
Jo

2
>

[33] &3 nwie} 22 AAE Fds 9L o]F UnkAQd Agg/agHa As
A% Ex-2A4 PDCCH/PDSCH $21(S107) 2 &8 %53 &+ #'d(Physical Uplink
Shared Channel, PUSCH)/&2] 3% = Ao} )2 (Physical Uplink Control Channel,
PUCCH) %:(S108)& 38 = it

[34] T 2 = LTE(FA)AIA At&EE F4 T Y(radio frame)d FX2E oA T},

3GPP LTE 4]+ FDD(Frequency Division Duplex)E 93 4 1 541 T <U(radio
frame) @} TDD(Time Division Duplex)& & B}Y 29 FM T Ye AL},
[35] % 2(a)= Bl 1 B Ty e FZE2 oA, FID 54 ZHUde &3y

3 B Z#H Y (subframe, SEITLZE FAHAY, FFLI MREHYdTCcs 744
o, FA Zyde 10 A9 MEZHASE £, MBEZHILE Al 2o (time
domain)oll A 2 /N2 £F(slot)2o2 FAHAY. ABETH A dol& Ims o], &F
9] ZdolE 0.5ms ¥ & Uk, EF2 A FGolA H9 OFDM A E (83 A

= SC-FDMA AE(FFHA)E gt 53 2/ AdFstA ¥e 3, & FA
Aol A OFDM A& T SC-FDMA A E-2 k3] A E(o]8}, symolati AFE F A

=
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[36] = 2(b)= BY 2 74 ZedY F2E oAIgn. D 74 Ty gL 2 749
T Tl Y (half frame) 22 FAHET. 3T ZH YL 4(5)7F9] AvE ATy
1(0)782] 2=#H A (special) ABZHILE g}, v AETHJLS UL-DL +4
(Uplink-Downlink Configuration)ol| we} 4333 & &P Alg8H. &3
A AMBE XY YL DwPTS(Downlink Pilot Time Slot), GP(Guard Period), UpPTS(Uplink
Pilot Time Slot)E X&), DwPIS & @A 7] 4 &4, 5718 = Y
| AFS-ETE UpPTS £ 71AFAA 9 g F37 92 4gda 1A% 718
FE o AHgEn. B3 FHE AT stgY A Aleled &FH I A5 o
AR AAoR A FFLFANA Arle S AAST] AT Fholth. AR
AdE 2708 eXe® 7494,

i

f

"
o,
2
i

olN &

{H

[37] & 12 UL-DL #A e 74 Zd il Arzddd 748 dAls,
[ 1]
Uplink-downlink Downlink-to-Uplink Subframe number
configuration Switch-point periodicity [0 1|2 |3{4|5]|6!7]|8}9
0 5 ms Disjulujuibp|isSjuliujuy
1 5 ms DI{S|{U|U|DID|[S|U|JU|D
2 5 ms D|S|U|D{D|D|]S}IU|{DI|D
3 10 ms DIStUlujuiDiD|{D|D|D
4 10 ms D{S|U{U|/D,D[D}|D|D|D
5 10 ms D{S|U|D|[D|D{D|D|[D]|D
6 5 ms D|S|{UJUIUID|S|UIU|D
[38] 714, DE I ARZAdS dehix, Us 3¢93 Anzde o

B9, S+ 2948 ARz dS vebdt.

[39] &= 3 2 &F U9 A ZEE dAst. AIF dFeM £F& B9 4
E (o, OFDM A& E& SC-FIMA A E), o& &0l 770 == 6749 HE

T4 JAA &L F59 29 EF(Resource Block, RB)2 X &38}iL, RBE 12
7he] FukEsl(subcarrier)E X33, Y agl= Ao 2 84 F AW &4
(Resource Element, RE)Z X @t} REE A3 AE5E A% o Y dHelH, 3
Lhe] ¥z AEo] REC w3 H .

[40] = 4~6-2 PBCH(Physical Broadcast Channel) % SCH(Synchronization Channel)
g dAg.

[41] PBCH & MIB & Y2td Algdch MIBE Hado I Al2¥ JRE IF
k. 1 9o AJ2¥ HBE SIB(System Information Block)el X =™, SIB =
PDSCH & 53 A4dch & 2% MBS W&g vehdn,
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[& 2]

—— ASNISTART

MasterInformat ionBlock ::= SEQUENCE {
dl1-Bandwidth ‘ ENUMERATED {n6,n15,n25,n50,n75,n100,spare2, sparel},
phich—-Configuration PHICH-Configuration,
systemFrameNumber BIT STRING (SIZE (8)),
spare BIT STRING (SIZE (10))

}

—— ASN1STOP

[42] ¥ 2 ¢ Zo], MIB + &3 3 HYZ(dl-Bandwidth, DL BW), PHICH 2 A
B, A" T WM& (System Frame Number, SFN), oB](spare) 10 H|EE 2 3}3l
ok o471, SFN & FA =9 " E Jehde Zd gtel™ 0-1023 o #e e
=3

[43] MIBE 40ms 712 2AZEY 9, 40ms WA 49 92 d5Act MIB 9 i-
HA AEFELS SFNmod 4 =1 & BHE3te 74 T de] MBI #09 =

th(i=0, 1, 2, 3). &, A= NIB 7} 40ms v}ch SEN mod 4 = 0 & &b 2Al
A9 A WA ARZY(A, ABZY #0)H 558 EU MBI 1oms 3
AoZ 33 WHE AfdArt. o] 3%, 40ms WollA MIB 7} A$H = AA SN € 4n
4ntl, 4n+2 2 4n+3 o] X ¥H, MIB W9 SFN B=9] 712 WA= R gk}, MIB W9 SFN
- g=+& AA SPN #9 MSB(most significant bit) 8 MIEE vteR i, A A SFN 3k
LSB(least significant bit) 2HE+& 40ms oA MIB & <A we} AAHc. =
40ms oA 1 WAl~4 A MIB = Z+ZH'LSB = 00, 01, 10, 11 & Jebdic}. 40ms E}
1ME Bele A&, 40ms eholhol gk HAHQ Alady ol EASAE &
=,

(44] MIB= AE =9, #olE vid, A-5H (Cell-specific) 2aAEH, ¥x, €
olo] WA ZYPIYELE AX H, EF Ao HPHT. LIE(-ANA MIB =
QPSK(Quadrature Phase Shift Keying)® ®¥zETh, FM Ty o 3 Hx A|H Iy
Yol Al PBCH & =8t 19 g8 AAH= A (kDo #HFH.
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NRLNRB

k= -36+k', £'=0,1..,71

[45] 471 AolA, 1€ AuxHY g F dAA £X(d, €F #DNA 9 OFDM A&
Ad 25 Yep iz, k & Fukga A998 JYepdth. o714, (RS & Ha oofd
RE £+ PBCH w33 oA A=, 7|A52 Ao 44 Sy 743 &7
o] gtelt XE 0-3 & % CRS 7} 25 EA vk 74 skar PBCH w13 A&
g, ol T3, Tk PBCH wi3 Jer%oﬂAi CRS & 98] doh Aoz 714
YA gk (RS Mol AMEEA] 82 RE Eo] PDSCH Aol 7}4-381% Fvia 713sla
PDSCH =41 A& T3 + U,

[46] SCH = P-SCH(Primary SCH) % S-SCH(Secondary SCH)E Eadt. T 7z
E}9-1(Z, FDD)ollA P-SCHE ] A ZYJolr &£F #0(F, MEZY #0 9 A
WA £2)3 &F #10(F, ARZYY #5 9 A A" &%) vkx|et OFDM 4] &0l
AX g, S-SCH & = 74 T delA] &% #0 3 &3 #10 & vkx]= OFDM A &9
B} o)A OFDM Al & 9)xghch. S-SCH 9} P-SCH &= <13 8t OFDM Al Eoll A%kt
T 72 gY-2(5F, TD)olA P-SCH & AMEZdA Y #1/#6 o 3 WA OFDM A& &
Ed A$HDL S-SCHE €F #1(F, ABZHY #09 F HA £3)3 &3 #11(F,
AEZHY #5 9 A &%) w2 OFDM A&l $xgct. P-SCH/S-SCH &
OFDM A& Uld|A] 24 Fo4E FA402 6719 RBE o] &t A4 ddt. 6719 RB
g PAE 72 A Butdsr Fo A 62 /e Rukdus P-SCH/S-SCH Aol A&
Ha, 1049 Futdds on 2irdaz GAZ

[47) = 7 & sl3P3a MBI FRE dAgtt. ABRZHdYg R ¥HA &
oA R B & Hoh 3(4)709 OFDM AlEe Ao Ado] dFHE Ao o
of siggct, 1 €9 OFDM AE-2 ¥ Ad(el, PDSCH 7 &= tlolg gl
sttt Ao} 29 o= PCFICH(Physical Control Format Indicator Channel),
PDCCH(Physical Downlink Control Channel), PHICH(Physical hybrid ARQ indicator
Channel) & X &ghot.

[48] PCFICH & MEX#HYS R A4 OFDM A2oA HAEsa MBRZHD WA
Aol Ad ALl AlLEHE OFDM HEQ Jlgd #g HE(Z, Control Format
Indicator, CFI)& J&th. PCFICH & 4 719 REG & FA S, 272 REG= 4 ID

52

4»

A=
=
= Al

18
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of 71Z38t9 Ao AF el #5384 BAETh PCFICH & 1-3(E+ 2~40)9] &< A
A& QPSK(Quadrature Phase Shift Keying)® WX th. PHICH & A3y 3 o
N SHOE HARQ ACK/NACK A1ZE &tk PHICH T3H(duration)o] <3} 4 H
atut o]/de] OFDM AEElA CRS ¥ PCFICH(R ##| OFDM HE)E AQdsn F&
REG 7ol PHICH 7} &3€Eth. PHICH & Fu4 Tl ZolA Hdig 48 3 719
REG o &g |

[49] PDCCH & st&8 3 &7 A9 (downlink shared channel, DL-SCH)&] A4 =
2 Y g9 AH, 4¥HA 37 Ad(uplink shared channel, UL-SCH)S] A4 ¥
g 2 oz g Fr, #o]A A d(paging channel, PCH) 49| #Ho]A A X DL-SCH
Aol Al2®" HRr | PDSCH AollA AEsEHe d8 AHE S 28 A9 AF Ao
HA R A & AR, 9 3F Y NE DZEed dig Tx 3¢ o] 53
AE, Tx 39 #Alo] H3, VolP(Voice over IP)9] &3} AA] AR 5& Jar, &
¢ PDCCH 7} Alo] 99 WA d$d & Aok, @22 549 PICCH & ZYEH
g 4 ok PDICH & s} T 259 Az Aol
element, CCE)E9 F 3 (aggregation) AollA HAEHE k. CCE & PDCCH of FA A4
Aejoll 71xg 29 PolEE AT ASHE =87 Y §ylo)th (B 2
9 Y 84 TF(resource element group, REG)o] ol-3-%+ch, PDCCH ¢ X9 2
PDCCH B]E 9] 7l& CCE 9 7ol wpet A4 P},

[50] 7IA =& gdolA AEE Aol FRo| wel PDCCH £9S AAstw, Ao A
Bl CRC(cyclic redundancy check)E #7Fgtth. CRC &= PDCCH 9] & 62 & AL &
2o wha} 2EAR(d), RNTI(radio network temporary identifier))® vl ®t},
g B0}, PICCH 7t B4 ©Ee 98 AY A%, BT AWA(o), cell-RNII
(C-RNTI))7} CRC o ®}2% B % ltk. PICCH 7} sold) HAAE 9fe 2Y B,
#0]% AW AH(dl, paging-RNTI (P-RNTI))7} CRC ol wl2%) = 4 ik, PDCCH 7} A)
28 AW (o, A28 HH EZ(system information block, SIB))E 93t RY A
9, SI-RNTI(system informationRNTI)7} CRC ol =}A7) & 4 2o}, PDCCH 7 dd A
& 29 % AY 7%, RA-RNTI(random access-RNTI)7} CRC o) =27 € 4 9
t}. PDCCH & &3 A4EE Ao] B = DCI(Downlink Control Information)&til XA
JE, A¥PI 2AEHE Y8l DCI X9 0, 4(0]3, UL ZRE)7F Y=

rr

A Q4 (control channel
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I, sgPa 2AE9E 98 DCI £R 1, 14, 1B, 1C, 1D, 2, 24, 2B, 2C(°)3}, DL
IAE)Z Foso] glvk. DI e &0 met 53 Z ¢ L(hopping flag), RB &
%, MCS(Modulation Coding Scheme), RV(Redundancy Version), NDI(New Data
Indicator), TPC(Transmit Power Control), Alo]&¥ HZE DM-RS(DeModulation
Reference Signal), CQI(Channel Quality Information) 8.7, HARQ T2 ML WHIE,
TPMI(Transmitted Precoding Matrix Indicator), PMI(Precoding Matrix Indicator)
A(confirmation) 59 HEE MHHoF Fg3ic}, |

[61] = 8& MuZe o] E-PDCCH & EZ3t= d& Wbtk 7]& LIE A28
A} PDCCH = #A1gd OFDN A B8E€ B3 dFHe 59 A7 Aok, weba, LTE-A
M Boh 748 2AEHE 8l E-PDCCH(enhanced PDCCH) & =Y 3+ t}.

[62] = 8% s, Ao FH(= 7 #Fx)E 71& LIE(-A)e =& PDCCH(H 9
‘3, Legacy PDCCH, L-PDCCH)7F €€ < Uvh. L-PDCCH § & L-PDCCH 7} €38
RE G99 gy, F9¥o] me}l, L-PDCCH 92 Aol 949, Alo] 99 ol A
A Z PDCCH7F €32 o A& Aol AQ A4d 99(5, (CE 2d), E&= PDCCH 2

=
)

>

B Fe Arjd # Jdo. 4, dolE J9(& 7 3F=E) e POCCH 7} FrtE @
" = g, "ol Fdo] &3® PDCCH S E-PDCCH &t A A stch. =AE wje}
o], E-PDCCH & T3l Aol AE AYE F7 FRFOoZH, L-PDCCH B F 9 Aga
Aol Al Aoz A% 2AEY At T £ dn. dojE GAelA
E-PDCCH ¢ PDSCH = FDM(Frequency Division Multiplexing) W2lo 2 tt33 "o},
[563] FA|A 22, E-PDCCH + DM-RS(Demodulation Reference Signal)ol] 7)uts) A&
/HxE 4 JqY. E-PDCCH & A7t ‘—%‘ “Foll 41 PRB(Physical Resource Block) o]
(pair)ell 4 A$HE F2E 7k}, E-PDCCH 719t 2AEH o) AAHE AS, o
= MBEE oM E-PDCCH AF/H2EE 739X E AQAE 4 Aok, E-PDCCH &
USS olgk THE & 9ok, 92e E-PDCCH A4o] 4552 AAY AR T (o]
&}, E-PDCCH A B. X & 4 )oll A L-PDCCH CSS ¢} E-PDCCH USS o} thajA =t DCI HES A
=skal, E-PDCCH H<Eo] 3854 FEd HAE MBI AU(F, =-E-PDCCH MEZ
# )l AE L-PDCCH CSS 9 L-PDCCH USS o) i3l DCI #E& A= 4 Ao

[54] L-PDCCH ¢+ whz7}x] 2, E-PDCCH & DCI % HEo. 4 Eo], E-PDCCH & 3}
FHa 2AEP BE, A¥HI 2AE9Y ARE UYE 5 vk, E-PDCCH/PDSCH =

10
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A

%
=]

7 2 E-PDCCH/PUSCH 34 = 19 &7 S107 ¥ S108 & H=sle] Agd A7 &
A/fA e, &, B2 E-PDCCH & 4418t x E-PDCCH o oi-§-%1&= PDSCH & &3 ©l
olEl/A FARE FATL & Ut} TF, 9L E-PDCCHE $413F 3 E-PDCCH o] o
$H = PUSCH & 53 dolel/Ao] ARE £ + ot oW, 7€ LIE & Al
Ujoll PDCCH F2 4 (¢]3, PDCCH 2

o] 49 & 29 4
B ogdo EX o] PDCCH & AEsts WAL @t o, w}aw, ge 2
JE tmgd-E& &3l PDCCH A4 &+ HolA 2419 PDCCH & 2o1d 5 Ao, FAF
&7, E-PDCCH & AA o kg A9 F 93 Tt Ao 24 A5 5+ Ao,

[55] = 9 & A¥E3a ArZHdY F2E dAlgt. MBEIHAB00)S F Ny
0.5ms €% (G0N FAHHL, €F& 59 SC-FMA 4 Xohgith, AMETy

Ho
Aol F2E A dolE JHG04)T Ao FH(505) o2 FEAG. HolH FgL
7 9EE ASHs 4, WA 59 HelEHE Sl Ao AEHE B4 A

A Ao Az, @ﬂ% o] Z2} G EREY YT Ag FHEL, AP A
of thak 4= ACK/NACK, &%= /‘?ﬂza‘ 2% & AFdted AHEEHE F
248 9ust PUCCH(Physical Uplink Control Channel) & X &3t} AW 2%
% (Sounding Reference Signal, SRS)&= &h}o] MBI oA Al7E F AoA] 713
vpz| 2ol 928k SC-FDMA A &S S35ty M. YT HEZHYY AT
SC-FDMA & %3 ﬁ%ﬂ‘r‘: A2 @& SRS &L FoF HA /AR 20 wat TR
7bsdttt. SRS & F71H o2 AFHAY, 71X 7o 2 o) wjFrHeg dAF
2 5 d4.

[56] SRS o F71&d A4S % MA(configuration)S A-EA(cell-specific)
SRS wtete el 9} ©@@-5 A (UE-specific) SRS Fetulefo) o) Ao, A-57 SRS
stebulg(the 22, 8-54 SRS AA) wE-57 SRS vhebele (e 2
57 SRS AR)E AN AZ(d, RRO) A1EYE B3 DelA A
[57] A-EA SRS F&v|E = srs-BandwidthConfig, srs-SubframeConfig & X33
t}. srs-BandwidthConfig & SRS 7F A$E & A& FIs o g A

% ng
3}3, srs-SubframeConfig + SRS 7 A" F A ARz dd g ARE XA

N
£,

TE, 4

-

A A

11
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g, A UM SRS 7F AFE F e ARITHYL T el FrHes A
HEo, ¥ 32 A-54 SRS FetulE Fo| A srs-SubframeConfig & e JTE,
(£ 3]

) . Configuration Period | Transmission offset

srs-SubframeConfig Binary Tsec (subframes) Agre  (subframes)

0 0000 1 {0}

1 0001 2 {0}

2 0010 2 {1}

3 0011 5 {0}

4 0100 5 {1}

5 0101 5 {2}

6 0110 5 {3}

7 0111 5 {0,1}

8 1000 5 {2,3}

9 1001 10 {0}

10 1010 10 {1}

11 1011 10 . {2}.

12 1100 10 {3}

13 1101 10 {0,1,2,3,4,6,8}

14 1110 10 {0,1,2,3,4,5,6,8}

15 1111 reserved Reserved

(88] Tsc® A-54 MEEZH <Y HAH(configuration) S YERNIL, Age = A-EA
B QXML YeEPATH. srs-SubframeConfig & A9 AlZ=(o, RRC AlZ) ) 2
3 AFATH SRS & [n,/2|modTyre € Agpe & WEHEHE METY L T3 A5 BT,
nsE £% Y925 vepda. | | W @ (flooring function)® YeER I, mod
2& = (modulo) A4+ YEdT

[59] - &@2-5A SRS  #gh¥]El=  srs-Bandwidth, srs-HoppingBandwidth,

rle

freqDomainPosition, srs-Configlndex, transmissionComb, cyclicShift & ¥ 33t}
srs-Bandwidth &= ©20o] SRS & AFdoF ot Far dI & HAHste AHe=E
Z& Yeldth, srs-HoppingBandwidth = SRS o Fuld ok AA=d AlLEE
< A A @tk FreqDomainPosition & SRS 7} A$HE Fa4 X5 AAs=0
AHEEE @S AASt}. srs-Configlndex & ©@o] SRS %

=2 Q%‘?‘F}—Etﬂ Al EE = @& AAlgt}, transmissionComb 2 SRS M4 T&

=0 AHgEE %S AA Y. cyclicShift = SRS Ald 2o A LEE Alo]EE H=
E @& AAsted AHEEE g@E AA ST

[60] ¥ 4 2 5 & srs—Configlndex ol W& SRS A4 F7]9} MEITHY LTS
UERAT. SRS dF F7l= ©@2o] SRS E F7]Ho 2 HEsfof st A1 1A (D],

12
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MNEZHY 5 ms)S YepdY, £ 4= FDQY A5 el £ 55 DA 4
98 JEdT SRS 74 Qea(lg)E B 92 ATdd =6, 7 9P S 7
A A2 (Igs)E ol 838td SRS AE F7) (Ts)2F SRS A E T2 d T A (Tosrser) o
ol gt
[X 4]
SRS Configuration Index . .T T
Isks SRS Periodicity “SRS (ms) SRS Subframe Offset ~ %
0- 1 2 Isgs
2- 6 5 Isps - 2
7 - 16 10 Isks - 7
17 - 36 20 Isgs - 17
37 - 76 40 Isgs - 37
77 - 156 80 Ises - 77
157 - 316 - 160 Isgs - 157
317 - 636 320 Igs - 317
637 - 1023 reserved reserved
[ 5]
Configuration Index Iss SRS Periodicity Tgpg (ms) SRS Subframe Offset T4,
0 2 0, 1
1 2 0, 2
2 2 1, 2
3 2 0, 3
4 2 1, 3
5 2 0, 4
6 2 1, 4
7 2 2, 3
8 2 2, 4
9 2 3, 4
10 - 14 5 Igs - 10
15 - 24 10 Isgs - 15
25 - 44 20 [sks - 25
45 - 84 40 Isgs - 45
85 - 164 80 Isgs - 85
165 - 324 160 Isgs - 165
325 - 644 320 Isgs - 325
645 - 1023 reserved reserved
[61] AEshd, 71& LIE(-A) A A-5A SRS Fetrels 4 oA SRS A5E ¢
3 A AMEZHYE dDolA gEFa, 9E-E4 SRS F2ujejE SRS & A&
WHE AnZaY Fold B¥e] AAT ALY Anzede geiETh vue v
T-E4 SRS A EZ AAGEH ABEIHYY EH HE(A, vixjat AE)E F3

13
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SRS E #7140z AEdTH FAHOR, SKRSE F84 28 WHIE HuTedel

M Fr1HeE AFdn

- FDD case, TDD with Tss>2 case

(107, + ksgs = T g0 ) 010 Tpg = 0

- TDD with Tsrs=2 case

(kSRS - Toﬁ'sel)rnod5 =0

—_—

[(62] 71, n; & ZHUY dI2E YeAH. Tgs = SRS AF F718 YEi

Tottset &= SRS A& & A (MEZHY) LZANE YT kst ZHY ne HY A
Byl AddxE Yeldt}. FDD & -9, kss={0,1,:-,9}0]th. TDD & 2%, ks =
¥ 63 2o
[ 6]
subframe index n
0 1 21314]5 6 7189
1st symbol 2nd symbol 1st symbol | 2nd symbol
of UpPTS of UpPTS of UpPTS of UpPTS
kSRS in case 0 1 21314 5 6 71819
UpPTS length of
2 symbols
ksrs in case 1 2(3]4 6 708(9
UpPTS length of
1 symbol

Im

[63] ¥, A-54 SRS eulelE B daE A2 SRS

7] e, 922 T ABRIHYA HAZE SRS E AFdte=A AR @A flol
Mz vixE AEE T3 AFHA Az E AFSA FS Ao JQdo,
FAHoR, e A-54 SRS A HZ | Jo] PUCCH/PUSCH 7} %5} 31, PUCCH/PUSCH
Ag dido] A-54 SRS AAE A¢, oh& dde SRS E 23537] 98 4
-54 SRS AMRZH Y wpxut A B PUCCH/PUSCH & A &34 %+

(64] = 10& A A< A (Random Access Procedure)S vebit, @9 A& 31
2 Fgoz e doj9 HolHE AFslr] Yl AMRET. & o, dY F

o

14
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< %42 RRCIDLE M9 27] &, 74 43
HAS 278E =91, RRC_CONNECTED =o a9
F93 dole BN FET. BY WS HHL FE 7] (contention based)
#43 ¥]EE 79 (non-contention based) FH o= FRHAL},
[65] = 10 & #=xstd, @2 A2" HRE F3) 7|x T
T3 HRE FAlste AP, o 5, dAYg HEo] Hasid,
2] 8 £ (Random Access Preamble(™A]#] 1, Msgl)S PRACH & %3l 7]X1%9—§ AE
tHS810). 71A=eo] GEERYH WY HE ZPE L FAskd, 7%
& T AR (FIAIA] 2, Msg2)E TPl Al d5euh(S820). FAHo =
& S AR e sgHa 2AEY HEE RA-RNTI(Random Access—RNTI)E
CRC w}2=%) =3 PDCCH & E3) A$Ert. RA-RNTI 2 vl27) H 51833 2AZ9
AT E 74 @22 PDSCHERE 99 H& 57 AAAE £48 & A 3 F,
< 99 HE S HAACd AdolA AAE #E FE $H(Random Access
Response, RAR)©] I&=X] &<2lght}, RAR 2 Elo]l® o] =l A(Timing Advance, TA), A
F93 A P AR 2AE), 9T YA HEA 5 £¢eT. 9w UL 2
WEo| wa} UL-SCH(Shared Channel) wIAIA(HIAIA] 3, Msgd3)E 71A ol Mo}
(8830). 71A=& UL-SCH ®IA A1 & FAls &, S5 32 (contention resolution) H
AAI (AR 4, Msgd)E DTl Al AFTTH(S840).
[66] = 112 A-EA #HFZ A3 (Cell-specific Reference Signal, CRS)E o A &b}
CRSe <HY XE 0-32 T8 dFHH, 7|25 wat 1789 <teluh(P=0), 2719
FeILH(P=0,1), Ex 4719 HHUY(P=0,1,2,3)7} XN¥E F A, = 62 H 470
AHI7A] ALEE B9 RS F2E AT LTE Al2doA (RSE 8% 23
2 54 BH £ vl o]&HEZ, (RSt PISCH A4S A Yste ZE slgFga
MBZPelA A dFel] ZA MFHD 7|AF dAH=(configured) EE
GElLt REONA HMEFHAUT. &9, RSt v AEZHAY A gAoA AEHEE
RS QW& =7} &t
(671 ol2idt EAHE sAsty] &, LIE-ANAE UE-53% RS(eld}, UE-RS) H
CSI-RS7F 712 AAHJUTt. ERSE X E 8] AMEH L, CSI-RSe Ald AH
ARE A7 Y3 A8"ct. UE-RS:= DRS(Demodulation Reference Signal)<]

E
rlo
T ®
¢ o%
2

15
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dFo2 & F
RB(E)olA 2t %
LTE-A+ CSI-RS AE=

g CSI-RSe& A<

A H59 CSIRS HAHES

AA
s
Ay

[68] CSI-RSE 4A HAF F7jvitt AL}k, CSI-RS
AMBRIHY)L CSI-RS AF F71(TLsigs) 2 CSI-RS A E T

o3 AAAc. CSI-RS A%
-}

g

Mg Bz ()8, CSI-RS

PCT/KR2014/004419

. UB-RS= PDSCH7} 2429 A BT oA PDSCHZ} ==
ES4S Y3l =" dFH I RSEA],

osta 9

LI A(A csixs)

‘%‘7](]-(‘281—%) t;% CSI_RS *1?15531]%] Q_E@I(ACSJ_Rs)%

CSIRS MEZH Y HA AE(Lsiwe) o 3l thg B} o] Fojxitt,
[£ 7] _
CSI-RS periodicity CSI-RS subframe offset
CS1-RS-SubframeConfig
K | Tesi-gs A csi-gs
(subframes) (subframes)
0- 4 5 Iesi-zs
5- 14 10 Iesirs = 5
15 - 34 20 Iesi-ps — 15
35 - 74 40 Iesigs — 35
75 - 154 80 ' Icsirs — 75
[69] CSI-RS MEZHYL &7] A& WFol= MBI Pez Foln,
[+8H4) 3]
(107 +|ﬁs/2_‘—ACSI—RS)mOdTCSI—RS =0
A71A, npE FA ZHlde SINgE UEA, nE £F JH9&E YR
[70] CSI-RS MEZ & JENA CSI-RS Al B n, (m)= FEHY LE pE A3 Z=x
22 AMEE B2 ¥x A2 af) o tg A m ggEn
(4] 4] |
a/(cpz) =Wp 11, (m')
(711 A7A We, k 12 T Ao o8 Fojxicy,

5314 5]

16
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(-0 forpe {15,16} normal cyclic prefix
-6 forpe {17 18} normal cyclic prefix
-1 forpe {19 20} normal cyclic prefix
-7 forpe {21 22} normal cyclic prefix
-0 for pe{l5,16

k=k'+12m+- }
-3 forpe {17,18} extended cyclic prefix

extended cyclic prefix

-6 forpe {1 9,20}, extended cyclic prefix

-9 forpe {2 1,22}, extended cyclic prefix

/" CSlreference signal configurations 0 - 19, normal cyclic prefix
[ =1'+32[" CSIreferencesignal configurations 20 - 31, normal cyclic prefix
I"  CSlreference signal configurations 0 - 27, extended cyclic prefix

1 pef{l517,19,21)
e {(— )" pe{1618,2022)
I"=0,1
m=0,,.,Nrg —1

max,DL DL
m’=m+[N NRBJ

2

[72] 714, (k', I")E ¥ 899 uwia} %‘—Oﬂc’r X 82 HF (P} BAP

HSola, & 9= &% CP7F AAHE HLoltk, ¥ 8-9= CSI-RS 2 A (configuration)
2 A8 CSI-RSY M (F, AAE CSI-RS XE 9] 7lg)ell whet, RB 4 ulellA] Z
ey XES CSI-RS7F AfFste €F H REE9 91X E Yehdth, |
(£ 8]
| CS1 reference | Number of CSI reference signals configured
signal 1or?2 4 8
configuration (k1) | nymod2 | (k,1) | n,mod2 | (k',) | ngmod2
FS1  and |0 (9,5) |0 (9,5) |0 (9,5) |0
FS2 1 (11,2) | 1 (11,2) | 1 (11,2) | 1
2 ©.2 |1 ©2 |1 ©2) |1
3 (7,2) |1. (7,2) |1 (7,2) |1
4 (9,5) |1 (9,5 |1 (9,5) |1
5 (8,5 |0 (8,5) |0

17
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6 (10,2) [1 (10,2) [1
7 8,2) |1 8,2) |1
8 (6,2) [1 (6,2) |1
9 (8,5) (1 (8,5 |1
10 (3,5) [0
11 (2,5) |0
12 (5,2) |1
13 (4,2) |1
14 (3,2) |1
15 2,2) |1
16 (1,2) |1
17 (0,2) |1
18 (3,5) |1
19 (2,5) |1
FS2 only |20 11,1 [1 (11,0 |1 (11,1) |1
21 9.1 |1 (9,1) |1 (9,1) |1
22 (7,1) |1 (7,1 |1 (7,1 |1
23 | (10,1) | 1 (10,1) | 1
24 (8,1) |1 (8,1) |1
25 6,1) |1 6,1) |1
26 (5,1) |1
27 4,1 |1
28 3.1 |1
29 (2,1 |1
30 1,1 |1
31 0,1 |1

[73] =* FS1: Frame structure type 1 (FDD). FS2: Frame structure type 2 (TDD).
[ 9]

18
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CSI reference | Number of CSI reference signals configured
signal lor 2 4 8
configuration
(k', 1) n,mod2 | (k',0') | ngmod2 (k') n,mod2
|FS1 and | O (11,4) |0 (11,4) |0 (11,4) |0
FS2 1 (9,4) |0 (9,4) |0 (9,4) 0
2 (10,4) |1 (10,4) | 1 (10,4) |1
3 (9,4) |1 (9,4) |1 (9,4) 1
4 (5,4) |0 (5,4) |0
5 (3,4) |0 (3,4) |0
6 (4,4) |1 (4,4) |1
7 (3,4) |1 (3,4) |1
8 (8,4) |0
9 (6,4) 10
110 (2,4) |0
11 (0,4) |0
12 (7,4) |1
13 (6,4) |1
14 (1,4) |1
15 0,4) |1
FS2 16 (11,1 |1 (11,1 |1 (11,1) |1
only 17 (10,1) |1 (10,1) | 1 (10,1) |1
18 9,1) |1 (9,1) |1 (9,1) 1
19 (5,1) |1 (5,1) |1
20 (4,1) |1 (4,1) |1
21 (3,1) |1 (3,1) |1
22 (8,1) |1
23 (7,1) |1
24 (6,1) |1

19
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25 2,1) |1
26 (1,1 |1
27 (0,1) |1

(74] = 12 A9 AH AR % A5 (Channel State Information Reference
Signal, CSI-RS) A A (configuration)E AT, = 12(a)= ¥ 49 CSI-RS AAHE
2 2709 CSI-RS ELES| 98 CSI-RS Aol o] 7b53 207kx CSI-RS A4
0-192 Jeta, = 12(b)E ¥ 49 CSI-RS HAE F 4709 CSI-RS EEE] 28}
o]4 7} 107}A CSI-RS A4 0~9& Yehuir, &= 12(c)= & 49 CSI-RS AAHE
% 8709} CSI-RS XEEd 98] o]& 7153 57FA CSIRS AA 0~48 YET.
CSI-RS XE& CSI-RS A%& s AAHH <dHy XEE 9njgt=d, d& &
F82] 4ol A ¢ty X E 15~227) CSI-RS EEo) s 33ct

[75] % 132 9x #»*% Al&(Positioning Reference Signal, PRS)E oA 3tc).
PRSE ©@ 9xE ZAsttd ALRHE Fx ABolm, AHY ETE 6N
AEET. PRSE PRS AFo] HAAE FFa AMEZHY e d59E RB(E)AA
AEE0o, PRS AF g2 Y AS(d, RO o8| MHAAHAY. PRS AL
AMazgel(olsl, PRS MEZHA)LS A9 AF(d, RO 3] Fr¥o=z
AAAY. PRS MBX#de PRS AA(configuration) AAA Igsol &) oS3
Zo] Fojgn}, |

ofy

e

e

(£ 10]
PRS configuration Index Ims PRS periodicity Zps | PRS subframe offset Apgs
: (subframes) (subframes)
0 - 159 160 Ipgs

160 - 479 | 320 Tms — 160

480 - 1119 | 640 Ilgs — 480

1120 - 2399 1280 Ipgs — 1120

2400 - 4095 _ ' Reserved

[76] PRS MEBEZ UL 517] & 9&53s MBZHYO R Foi3Y},
(3F4] 6]

(107, +[7,/2 | = A pys JmOd Tppg = 0

20
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714, nee FA Y SN gk UE L, nE €% AY2E HEAT
[771 PRS NEZHYEA PRS AP 7, (mE JHY TE =62 AT IF=x

HEE AHEHE B2 B2 48 af o og Ao m wEHE
[3t2] 7]
alf) =n,,, (m')
[78] A7IM &, 1, m'E ©a Aol o3l Fojxn.
T 8]
Normal cyclic prefix:
k= 6m+ N2% = NERS J4 (6 1+ vypiq)mod6

[ 356  if n,mod2=0

41,2,3,5,6 if n;mod2=1 and (1 or 2 PBCHantenna ports)
’L2,3,5 6 if n;mod2=1and (4 PBCHantenna ports)

m=0,1,..,2- NiRS -1
NmaxDL NPRS

[=

m =m+
Extended cyclic prefix:

o= 6[m + Nk — NERS )+ (5~ 1 + g0 Jmod6
[ 45  if n;mod2=0

1=41,2,4,5 if nymod2=1and (1 or 2 PBCHantenna ports)
|24,5 if n,mod2=1and (4 PBCHantenna ports)

m=0,,...,2: Ng3° -1

m =m+ NFE-DL _ NFRS
[79] o714, PRS A% WY M & 29 AZe s MAsn
modSojch, Np &= B8] 4 A1, 7142 A¥a)s Yehig,
[80] AAld: MIC(Machine Type Communication) HW A 7jA
[81] HA, & dolA ALEHE &o] & koo 3] A,
[82] - SF: M BE.X & < (subframe).
[83] - EPDCCH/PDSCH (&) F3b AWYA /MdE 8l 54 BEE
EPDCCH/PDSCH7} ®Hg AFHE T FL °o& FA%E F AE(ZFE A4
omgty, E9o)| whz}, EPDCCH/PDSCH (¥E) F7H& EPDCCH/PDSCH7F A A=
AEEE SF NE (F& Ad)E 9r|T & Un.

cell
Vshift = NlD

rr

i
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'[84] - EPDCCH/PDSCH ®E: EPDCCH/PDSCH (WE) T+ WA ¥iE AfH+=
EPDCCH/PDSCH A EE <9u]gt}. EPDCCH/PDSCH HEL 5UF ARE AS

[85] - PUSCH/PUCCH/PRACH (ME) 7k AWeA] /e A3 YT ARE 2=
PUSCH/PUCCH/PRACH7} W8 A FEH = 73 &2 olF 7438 F AE(EFE ADE
ou) g}, Eulo] whe}, PUSCH/PUCCH/PRACH (WHE) 3+& PUSCH/PUCCH/PRACH 7}
AAZ AFHE F HAE (F& A& 99 + A,

[86] - PUSCH/PUCCH/PRACH WE: PUSCH/PUCCH/PRACH (HIE) T+ oA mE
2145 PUSCH/PUCCH/PRACH M|EE olv]aht}h, PUSCH/PUCCH/PRACH WEE £da
HRE AL},

1871 - CSI-RS (M%) SF: CSI-RS7F d4HE T& A48 5
[88] - CSI-RS RE: CSI-RS/F AgEH = 5L A44E R
[89] - SRS (M%) SF: SRS7F AEHE T2 AF
SFe A-574 SRS SFo} @-5% SRS SFE 7&E + U, ¢2-
4-574 SRS SFe] A B A Eojtt,

[90] - @lolE-miF/FAR: woE-vA/FHE L A HR d& Eg ALY

Foll AA7IEH AHEET. FAXCR, HolE-YS AdE =Y

A
ol
w
=
w
w2
o o]
rr

>
[
i)
flo
)
ol
N
oy
o
-
H
)\
o
oyl
>
Ny
poh
AL
e
%
2
o)
N,
o

Am wn 5ol dolg BAL §F
A

st ok, old gEs HAY

2
ofy
=
°
o
0%
S
)

=
o
o
2
oy
i
2
pie)
j_,‘

bR
(oL
E
(@]
L
S
1o
ol
ol o
o
offt
o%
S
2
k!
-1}
U
ol
ox
o
X
1o
&
e
N
&2
rir
Jm
ox
o
0,
v

T2 A&t S ol A el X -A g (coverage-limited)
jotst Age mElste) ZzbY Ad/As EHE2 vekdt AvgXA
Atk 4 d=2, AvgA A F2E DL/UL

F7HM71E F2, A€ E°) PRACH Zgs

odk

B o
=

(@]

L

O

2}

o

i

g
rlr

i

g

r

[e2

o3l

e

(enhancement) 7]

2

70
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ju )
1=
n
a2
mlm
o}«)
S
(@]
()
jo

Z

= A% (52, 1 T(long duration)& ZHE PRAC

<, PDSCH/PUSCH ¥ A4, PUCCH ®WHE A4 5& ¥ st}

[92] &4, NIC @%2o] AWYA MM F3g A8tz G Ao Foug 27
AEe AEse #A (R, old el doldAl/gY £2)E 4/
A3, AT A AR AL AY AR NIC @HolA Alagxkd = U,
AR A AY dFE BREESR2E A% (), PBCH(, on] HE A}g), SIB
(e, SIB1 = SIB2 ))& T3 Al2d™E & U,

[93] NIC ©Z2 dHol-E8HE(delay-tolerant) EZH EA oz <la] Azl
€H dHi(sleep state)o] ATt UAIHo R JolI-% (wake-up)dhA] Ha g
dojgt 54 T2 T3zt | A €9 AEH/E He BH(E, f$ 2 —r71é
RE RX 52 THHES 7L F Ak ol d AFelM, NIC DT &

il

T3+ &< CSI-RS A A o] MA/Fo/ A2 5 Ao}, o] A%, NIC ©Eo] Yola-g
AE7F W, 7]A5& |4 " CSI-RS AA ARE NIC 92l Al (RRCA|2¥Y 58
125

) EAoE gElFHok &+ Ao, H7]A, CSI-RS A ARE =
S33tH, d& £9] CSI-RS SF, CSI-RS RE 5&
. BFAINE, CSI-RS A4 HRE Z4Zhe) NIC wdolA)
dEFE AL AR B A&F eI EE o|T £ o, &3], MIC
AWM A 7Hd-& $8], EPDCCH %/%+ PDSCH wHE H4o] HA/H{EHu
AT AFolH, CSI-RS AA AR Alaodygoz 23 Al2d oH=E O
AL 7 . ol @ AE st A8 Sol 1-4& uHT £ 3l
[94] [Sol 1]
[95] CSI-RS A# AHRE PBCH HE+ SIB, & ( 1
MEHE) 429 BRef2E Ae/AES 5o d2-F5sA Alady & &
Ak, 71A =& CSI-RS A4 ARl tl-§3t= CSI-RS SF/RES = EPDCCH/PDSCH A1 & &
B aA] & F AUt ol & &, 71AFE CSI-RS SF/REE 118 &t EPDCCH/PDSCH
AZE HolE-vAsAY FAHE & 5 Aotk (SI-RSAHA ARE FA8 H$, MIC
92 CSI-RS AMA AHRe d5=+ CSI-RS SF/REel: EPDCCH/PDSCH 413 7}
EA A et 714 /753 Abelol A EPDCCH/PDSCH A&/44 &< 388 &+
gk, odE Eo], MIC ©Z2 EPDCCH/PDSCH A& o] Ex/tzy Aol CSI-RS

Y

23
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SF/REE AT + UH.

[96] [Sol 2]

- [97] A W 7}&g CSI-RS RES| EPDCCH/PDSCH A&7} is3/A$ 5=z oRHE
d2-35 5 9E-EAHEA Aad® F F ok ol wg, Xz
EPDCCH/PDSCH 41% 4 Al EPDCCH/PDSCH A3 E 4 W 7bs3gk CSI-RS REo]
B/ AEEAY, B/ AR && 4 Aok PDSCHY A$, B o9 Ajadge
PDSCHE 2#A&% 3t= DL W E(PDCCH ¥ EPDCCH))E 3 A" 4 o), MIC
gge B oo Alzd¥yol wak (SI-RS  SF/RES]  EPDCCH/PDSCH 4137}
gevn 7AA/3FE AHEelal EPDCCH/PDSCH A& /44
3L FdL £ Uk, dE B9, MIC @%2 Aladyo] wel EPDCCH/PDSCH
Az Bx/v3ag FAA CSI-RS SF/REE TEAZIAY A 4 g,

[98] [Sol 3]

[99] A Ul 7}s¢ CSI-RS REolA = AA| CSI-RS AFE o Fo FARLN(SF, 2A
CSI-RS A 3} #Aglo]) &4 EPDCCH/PDSCH A1 58 w33 /A %84 &g 4 Utk o
73-¢-, EPDCCH/PDSCH Aol A& 7153 RE 7l 7ZHAadAg, CSI-RS d45 AY 2
CSI-RS A4 AFEE &R CSI-RS A4 AR WA FutgE A|&E
oHE =g B 4 ok, thE Weko @, EPDCCH/PDSCH Mol Alg 7153
NEE s e, 71AZFe A SI-RS A Aol 4 W 7Msd BE
CSI-RS REo|4] EPDCCH/PDSCH 215 & wi3/d$d 4 Utk o] AL, NIC @
EPDCCH/PDSCH WS F7bollA] CSI-RS AE/AMdAol vz 7HA/zkEg AelollA
&g £ Q. 48 E9], NIC @ EPDCCH/PDSCH HE F7tol A& CSI-RSel
Zivkgt Ad A FAE Aetn, 1 ¢ FlME AA CSI-RS AAe et
CSI-RSell 7]ukgt g 54 AAL AP % 5 U},

[100] [So! 4]

[101] £ oAdAes oY Aad’d =& 7€ Al2Ed S 3 @do] CSI-RS A3
ARE getsln ks sbA Tk, =g, EPDCCH/PDSCH HHE A 4o] AH4drin
7} g}, o] 9, EPDCCH/PDSCH A= ¢ T+/43& EPDCCH/PDSCH WE T3t oA
FUA FA57) Asl(e)E T, FA Hulold FHE &olsA sl A,
712 =& EPDCCH/PDSCH 1€l &8h= 7 SFell d74d 2= CSI-RS RES) 3ol

x
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835t RE A Eo] thsted &9 EPDCCH/PDSCH M E 3+ <t EPDCCH/PDSCH A&
WP /AFeA ge T Uk, U Wto =, EPDCCH/PDSCH W Eo] £8= SFE
Zojx stte] CSI-RS SF7h e A4, sl EPDCCH/PDSCH WE FolME (&
EPDCCH/PDSCH SFoll A& Al CSI-RS A4 o7 #Age) 4 Wl 7158 =
CSI-RS RE°| 4 EPDCCH/PDSCH A1 &€ w33/ F538A] &S 4 Avk. &, EPDCCH/PDSCH
HMEd & EE SFAA CSI-RS AAol su:E gle ALdnt, g
EPDCCH/PDSCH W&  TgrellA  CSI-RSel we olE-vjy Ee HAHY glo]
EPDCCH/PDSCH A1 &7} i3 /A 449 4 gt}
[102] &, PBCH, PSS, SSS X< REol tisiAl% Sol 3 £& Sol 47} 442 4 U},
& E9°], Sol 39] A%, EPDCCH/PDSCH % SFoll 4, EPDCCH/PDSCHE A1 A PBCH, PSS,
SSS X< RES] EA 7o #AIRlel 37 SFollA 7Fsek PBCH, PSS, SSS A4 RES
st golE-miA =AY FHY @ 5 gtk Sol 49 AS, 7IA=L Y
EPDCCH/PDSCH W &0l &3t 2z} SFoll Aod EE PBCH/PSS/SSS REQ] 3 stol)
S5l RE A=) tiste] s EPDCCH/PDSCH WS T1F SoF EPDCCH/PDSCH 415 &
g/ A &S £ Udk. 98 Wgo =, EPDCCH/PDSCH HEo] £3t= SFE
Aok shbel PBCH/PSS/SSS A% SF7y =89 729, 33 EPDCCH/PDSCH W&
T3t A= (&4 EPDCCH/PDSCH SFellA1e] Al PBCH/PSS/SSS RE %9 #AIGlol])
7}53k ZE PBCH/PSS/SSS REel A} EPDCCH/PDSCH A3 & wi53/H &84 &S 5 Ut}
, EPDCCH/PDSCH M -0l 3}l ZE SFoll PBCH/PSS/SSS REZ}F slub = i 7 -$ollqt,
EPDCCH/PDSCH & Fzroll A} PBCH/PSS/SSSoll me elo)E-vjd m: B glo]
EPDCCH/PDSCH 4l=.7} w53 /42 & AUtt.
[103] %H#, EPDCCH/PDSCH ®1E9] wj3/x %5 sh€(d, eolE-vlA ui’d RE 2/%E+=
EPDCCH/PDSCH SF) MBSFN SF W74 /37)F/ 3] A, PRS(Positioning Reference Signal)
A% SF A7A/FZ7H A 5ol met AFL e 5 vk, oo wel, MBSFN S5F (F&
PMCH 1<% SF) A K., PRS A% SF AKX, @ EPDCCH/PDSCH (2 /== PUSCH/PUCCH/PRACH)
E A4 HE(d, HES FASE SFAR) F Mo]lx 3h}r} PRCH =& SIB,
of BREEAN2E AF/ANE(d, Sol 13 FAIsHA, vld XAA FE 7}113
Hie BREJ2E A35/:049)S 58 @E-38sA Alady 2 5 . o]
A

A
TC @& MBSFN SF /% PRS A4 SFoll A EPDCCH/PDSCH A1 &5 4=413}%]

= B =
ofr

ol
o

=

b
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& & ok, &, MBSFN SF 2/ PRS A% SFE EPDCCH/PDSCH M Sl A Al9ld
Aok, wheka], NTC T2 EPDCCH/PDSCH ¥HE T 7tell MBSFN SF R /X PRS A% SF7t
¥gd 4%, MBSFN SF Z/%E PRS A4 SFellAl= EPDCCH/PDSCH A& /44 A&
gerstn 1 9le) SFelA EPDCCH/PDSCH A&/44 £4¢ 8% 4 ooh, Ee
EPDCCH/PDSCH ®HE 7+ W9 MBSFN SF % /%+ PRS <% SFE= EPDCCH/PDSCH
AE/F2E 9T 4 Futold T A Add + o, & Wygo=, Sol 33
FAFSHAl, MBSFN A& H/EE PRS A$ &2 HA 7bed BE SFAA A
MBSFN/PRS Aol #AIglol a4+ EPDCCH/PDSCH A Z7F AE/FAH A &8 F+ U},
%, MBSFN W4 /%% PRS A4 =2 44 s15% SFE =5 EPDCCH/PDSCH
HENA Aeld & ATt

(104] =&, dol=-v3 S22 74 A=str] ¢, EPDCCH/PDSCH A1 8= CSI-RS
A% SF, PBCH A% SF, 2/EE PSS/SSS A SFolA Ad/FAEX RES 449
4 oth. &, CSI-RS A% SF, PBCH W4 SF, @/%= PSS/SSS A4 SFE EPDCCH/PDSCH
HENA ALld & Yok, &g, TDANA BEE 2#HAE SF & 54 2#H4 SF(4,
DWPTS7} LAI(e], L=3 (B% (P), L=6 (B5 (P)) o|3te] AE=E FA4® 294 SF

5

¥

k=3
R HAE 5 k. S, 9 &34 SF= EPDCCH/PDSCH % HENA A=

[105] &%, CFI e W9 2 A7t dwk SFe} d2A Bose 54 SF(d,
MBSFN SF, PRS A< SF, TDDOlA] SF #1/6 $)7F &A1& & dut. olglg st A,
(PCFICHO Wit AZ/F41& AgFsti) Abdo] AAE CF1 & 5 b
5 CF1 #& 7INke g PDCCH wHE AFo] 8= ALE 18d & Ud. o
A, 1AF BHANA) Aut SFY EA SFolA (FI #e 5Y3A 25 RS
golatxl #AY BAEEHY F dnk. o& Ay Y, CFI @e Fu
AR/AN2EFE el EA SFolAlE PDCCH AE7 AE/FAH =
A48 ¢ U, &, A SFE PDCCH |EA A2 & dv. o714, 4 SF=
MBSFN SFZ dA® =& (HA AAFH dAUC]) AF 715s SF, PRS MF&22
AAYE L (ZA 483 JARel) A4 7Hsg SF, DDA SF #1/6, E= ©

=
T AA L dFE 2¢E F UH

iy
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[106] ot WHoz SF £& SF HE HE (FI & Egyog AR/ 299 &
T A, olol wat, -2 PDCCH |EC Uigh A&/54 Al SF HE M2 t& (FI
g A7 T AdECA FFE ¢ Utk d =2, duk SFg A7) 5 SF
el CFI ghol 2zt SyH o=z AAF/A28” & 5 Uot. CFI g2 PBCH, SIB, RRC
AS5E T3 9E-FF 2 GE-5AsA Al2dy 2 F g,

[107] %71 At WS BE dZol A glo] A8d 4 AW, wEdasAs
ANZYA NS A HE/AE vHE AdAE W2 (e, EPDCCH R/ PDSCH whiE
Ag o] AA/HEEE go(d, MIC @)l SR Hor Hed 5 o).
[108] &, &IP3 ALz FAS A, MIC g2 £¥ F7 F<¢ SRS MAAo
WA /R AAL 4 Al o] 7%, NIC ©Zo] go]a- ezt 5a, 7|xFL
M SRS A FRE NIC dRolA MhdHoz Feddol & 4 a1, ol= #Hx)
S Alz2" eHIEE o8 F At ojek #HEF, U9 A WL
PUSCH/PUCCH/PRACH o] wHEo] AR EH= 9o olgx} SRS dAE AHAAH e
BACNE fFAEHA AE8F & Aok, FAHLE Sol ADE 2HY F U & 98
Fzeto] Ay vhef Zo], SRS A ARE A-54 SRS A$ SF AE £ A-54
SRS HF Foa dY F& EFFTE. AA, SRS AFo] s, F SRS HAE
452 A 5 SC—FDMA AE(d, SFY wx)g SC-FDMA AHE)S "opx]E)
AErolgta XA g},

W)

o

‘\)‘lO

O

[109] [Sol A] |
[110] SRS A& AX.E PBCH £+ SIB, && (v]g AAH F7|2 711 A$LHE
a 1=

Hro] HREAE AF/AES 53

e SRS A AR th-5-EHE SRS
ANTE PG /AFEA] FE F szlt}. PUSCH/PUCCH/PRACHE  uw}x]q} AE o
a2#Hsle #HolE-mid, FHH & 5 Jo}

[112] wpx]2t Al 8o PUSCH/PUCCH/PRACH A1Z7} Wi/ AL =2 RS dE-T %
& Gd-EAsA Al2dy & 4 ok, ole) whe}, MIC ©2-2 PUSCH/PUCCH/PRACH
€ AZ ®$ Aol SRS SFY wiA|Et A Eo PUSCH/PUCCH/PRACH HIE A3ZE
B/ASIAY /A58 & 7 k. PUSCHY A9, & o9 Aladge

27



WO 2014/185749 PCT/KR2014/004419

PUSCHE 2AE¥ 3l UL ZHE(PDCCH =& EPDCCH)E T3] AAlE 4 o).
[113] [Sol C]
[114] »Fx1et A BoA s AA SRS A& HA #ARle] 34} PUSCH/PUCCH/PRACH
HE AEE o3P /A53A] & F A, o] 4§, PUSCH/PUCCH/PRACH ZEol Al&
Vst SC-FDMA A& v Z4dAT, SRS HE Y 2 SRS A ARFEE
FHtsg e AlAF eHI=E YAT & U, o9
2, PUSCH/PUCCH/PRACH A2 48  =uss 98  opxg B =
PUSCH/PUCCH/PRACH ®E 455 wd/d48 4 Ad. =, 7AF/dze
PUSCH/PUCCH/PRACH 1= Tzl SRS A4/474ol fithm 7174/238 AejolA
PUSCH/PUCCH/PRACH A1 & & ¥HE d$E 4 Q.
[115] [Sol DI
[116] & ddXE G Aladd Ee 7|E& A1dgdS B3 ©Zo] SRS AA
HRE olm «xu Ydutu spAHETd. T3, PUSCH/PUCCH/PRACH WHE o)
A& etk 7FA g}, o] 79, PUSCH/PUCCH/ PRACH Al5.9] T4& WE T3+ oA
FtA A8 HE(elE T, ZAFAANY FA Hupold FEHS &olsHA
at7] 9)al), @22 PUSCH/PUCCH/PRACH WEol &dl= SFEO HoI% 3sl}e] SRS
SF7F EaE A, sjd WE Frel A= (PUSCH/PUCCH/PRACH SFel Aol 21l SRS

AL AA/AR @AYol e A Eo)A] PUSCH/PUCCH/PRACH A% &
] /A58 R] &L 4 vl =, PUSCH/PUCCH/PRACH HEo] &38l= SFE Zof SRS

{

SF7b SHE 9lE Ao #d wE T SRSel @E dHolE-vA mE:
213 {lo] PUSCH/PUCCH/PRACH A&7} wig/Ad%E F . )

[117] T8 Weto =, wdo] A SRS A HRE FA8 7] oo dE/2AEY
HE RE /A& (9, Msg3 Z/EE Uk PUSCHE X3 dis) Sol CE A&
% 9k SRS AA AHE 2% o]Fo] WE/2AE5Y HE Hd/ANzo] A E
= Ag/A5(d, Msgd)e AL Sol (& HEstn, Usx AY/A5(d,
PUSCH)2) %ol Sol CE& HEEAY, 7|&EHE A SRS AF Ao =3
PolE-v)d L= FHY B2(o, Sol A TL& Sol D) FAT F Avt.

[118] Eg, SRSOl t@ elolE-wg T2tg Aty A8, (A-54) SRS SFlA &
PUSCH/PUCCH/PRACH 415 & AFdA && F Ud. &, (B-54) SRS SFe=

28
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PUSCH/PUCCH/PRACH ®1 €A A2 + U,

[119] <o) Algtoll A, SRSel wWE #lo|E-vl3 /3L PUSCH/PUCCH/PRACH A ¥
el BAflol A4 At, PUSCH/PUCCH/PRACH A& WHo] A-54 SRS Hd
HAAE Afolzt 3449 & Qo

[120] 47 At Wy ZE 9ol A flo] H8d + AAT, vtEHsAe

T 145 B @y o AAdd mE oy 4 WS At = 14E
92S PDCCHE #4188 4 JAuh(S1402).. 9714, PDCCHE LB 3
& 4 ok, 1 ¥, PDCCHOl i3-sk= PDSCHE <4l&ts, PDSCH= 4
b CSI-RS Aol xgtel A Polr A" F ATH(S1404). o] F,
doleE A7l ¢l POSCHE ExF + Jv(S1406). o47IM, 24 =32
7%, PDSCHe) Ex: A W 7}5¢ CSI-RS =HgollA PDSCH7F A=A
A4 sl FEn, A7) 2R 27g wEsx @E 4%, PDSCHY
A W 7Fs 3 CSI-RS AH¥olA] PDSCHZF A4E 4 ks 7H3 stell 3¢
o B dE Sol 29 A$E dAg Aoln, el ARJI e WHEE
A/ FALEHA =AISEAY FdE & U,
T 15 B #ye AAdd 84" F e 7ATH GEE A,
= 158 F=xshd, A B4 A28 7|A=(BS, 110) ¥ @2 (E, 12002
g, SFYPIANA FA7IE ZIAF(1100Y GFoli FAlrle ©E(120)9]
A Fo A FAZ|E @E(120)9 dFola FAE 71A=F(110)9]
Z1A=(110)& T2 A|A(112), W2 (114) 2 F4 F34(Radio T
RF) &4%(116)& X gttt T AAM(112)e 2 2ol Agd Az 9/%EE
g £ U, fEI11)E Z2AAM(112)8 dZ2HI
2AA(112)9 23 FHE} P HRE AT, RF FR(116)S
TAA(112)8 d489n FA AZE $A4 L/EE FAo. @E(12002
2
3

M = oo
o =N
— i o
of gn &
o -

H
is
n}{

=
AN e
oo
(e

&2
rr
L
rlr

BN
rlr

ot Hr T
x2

x

oX

T2 AA(122), WEF(124) ¥ RF #1260 IgIdY. T2 AMA(122) &
oA A da 2/xEE WHPES FHFEST 7L Ao}, wxe(124)+
1}

2l ==
T AA(122)9 AZFT T2AA(122)8 T3 BHAI ST HARE AFE.
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RF #(126)2 ZT2AA(122)9 AAHT T4 AEE £ Z2/=E FA30
7175 (110) 2/Ee 9212002 9 gEHY =& o5 gHYE 71 F Qo

[123] o]ellA HHE AAAELS 2 AP FHQ4EH EFJE0] &4 U=
A¥E AsT. 7 FHLA EE ERL MEY PAH AFo] A= o HaHQ
Aoz mEFolel @tk zZ TAH/A TE EAe g2 FAes) Exu

fjt
tlo

2) Q.
254 @2 FHE AAE £ U 1, d9F FH4AE 9/ E3
=

Agsle 2 2o AAdE FAHSE AE Jbedtth. £ 2o A 950
dRHs 48 SMe ¥AE 7 Ud. o= AN R FAHolY EAL
g dalded 23dd + 1, e g dAdY dgste FH == 543
wAlg g At SIHFTHANA WAL A& BAV AA Fe ATFEL
At AAdE FAAY 29 T BAA o3 NERE HFFoz xgad

AAdES FE TR AT 7Y dolg FFA #AAE
oz 4gudY. & g-wa ZEELIEL NS ELE TR v
b (upper node)ell Q& F-3j= AY. F, 7IAFE
Eeete BSol WEYA wSS(network nodes)E O] Y E ¢ A4
gEde FAL i FREHE ggd FAES AT TE AT 099 ga
HEANZ =8 98 38 £ UAFL AYsit. A7 AT (fixed
station), Node B, eNode B(eNB), ¥Al2 ZEAE(HAH 2 point) 5 folo 93l
g £ Aok =, @@’ UE(User Equipment), MS(Mobile Station),
MSS(Mobile Subscriber Station) 59 |2 diadld & A},
[125] & 29e) we AANde o3 $8, dE 5o, =g,
B0} (firmiare), 2TES] EE AT AF Sol o8 7dL 5+ Y.
sgtedojo] o Fde Be, & WY o AAdE Y Ee I oAy

ASICs(application specific integrated circuits), DSPs(digital signal processors),

+
X

T
2
X
i

AQ

DSPDs(digital signal processing devices), PLDs(programmable logic devices),
FPGAs(field programmable gate arrays), Z2ZAMA, EEEY, vjo]azg FEE,
o]l 2 IZAMA T o 7EE T Uth

[126] Hdolv AZEHoj gt 7Y ¢, & &g o Hrjde o]gddA

30
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4d 7% £ $R5L sYss BE, 42, @4 59 g2 79 4 o
AZEQo] EE W2y F30 AFEo] TaAAd da TFE F gk, A
B WS A7 AN R EE 9Rd ¢xstd, on AW thod
o oa) A7) TzAA HolHE F1 we 4 Qg

Jre B owwe] EA4S Wolux 2E WydA g2 =4y gz
FAHY £ gL FAANA AWET. Gera, vl FAe dPe e
Ao 4] AFHoR HAHAME ofUHT A Aoz TEHojok @k, B
wo] Wt HeE BP A s o5 AWHoo stm, B we
2714 89 Yol RE WAL B wwel wWejd TaEt

- —

[128] & ¥ FAd T4 Az=gdA 559 sjglo] egeo] AA=e Ao

NS FHse PH 2 FN) M43 5 Aok,
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(37 89
(379 1]
A B A2goA B2o] HolHE FAstE whEel ojA,

M
PDCCH(Physical Downlink Control Channel)& ZFA18t= oA,
A+7] PDCCHoY| ©-83}+= PDSCH(Physical Downlink Shared Channel)& 4 U
7}% %t CSI-RS(Channel State Information Reference Signal) Aol x3tg
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