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o o5 "% AJ2"e] o E2% (DMA(code division multiple access) A2~®l, FDMA(frequency division
multiple access) AlZ=®l, TDMA(time division multiple access) A|2=%l, OFDMA(orthogonal frequency
division multiple access) AlZ=®l  SC-FDMA(single carrier frequency division multiple access) A]Z=%l,
MC-FDMA(multi carrier frequency division multiple access) AlZ=8l 5©°] 9lt}. CDMA & UIRA (Universal
Terrestrial Radio Access) & CDMA2000 #} 72 A 7|%(technology)dlX &= 4 Urh. TDMA &
GSM(Global System for Mobile communication), GPRS(General Packet Radio Service), EDGE(Enhanced Data
Rates for GSM Evolution) &3 & FA 7|&oA #3849 4 v, OFDMA = IEEE(Institute of Electrical
and Electronics Engineers) 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE802-20, E-UTRA(evolved-UTRA) 53} %
& BA )zl FEE 4 duk. UTRA & UMTS(Universal Mobile Telecommunication System)e] Uy-o]m,
3GPP(3rd Generation Partnership PrOJect) LTE(Long Term Evolution)< E-UTRA & ©]&-3}= E-IMIS o dHF-
olt}. 3GPP LTE + &% A(downlink, DL)IA & OFDMA & Aj&l&tar, “d&F® A (uplink, UL)ellAM = SC-FDMA
Aestar Aok, LTE-A(LTE-advanced) ¥ 3GPP LTE ¢ Xs}Hl eo|t}t. Ao HAE 9814, o|solA+=
wrgo] 3GPP LTE/LTE-A °o &5 = A& 7Hgste] AWty ey, B wne] 7je2 54| ol A
= A& ofUt. dlE E0], o]ste] g Awe] o] 554l AlZ~®lo] 3GPP LTE/LTE-A A]Z=Hlo| 1’44%3}
o] FEA A~¥E V2R AuEuyetE, 3GPP LTE/LTE-A o 5#% AFdS AQstis e e oF
gl &= A& 7hssitt.
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m

r> rr

WY 49, B owge de] REsAE A% A Aste] FAY Fx L FAT AFHAY, 7} 72 2
Ao AU 5 FHOR & EHE FHor wAE & dvh EH, B W44 A4 $2E THaL
of e BAT W REE gl AP

2 oakgo] glojA, AFRAF7]7|(user equipment, UE)E ZAEAY o]BAL 71E 4 dow | 7]1AZF(base
station, BS)¥ FAlste] ARgAtHlolE H/HEE ZFE AAHRE FFASE 4F 77150l ol &gttt (E
+ Y% (Terminal Equipment), MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe
Station), ¥A17]7](wireless device), PDA(Personal Digital Assistant), F4 Z®l(wireless modem), FTj
717](handheld device) To& &% 4 v}, Ha, B Bo] glojA, BS & dukH o E 2L/FExE TE BS
9o} EAStE wAF(fixed station)S Eslw, UE 2 € BS ¢ EAste] 2% dHolg 2 AoARE
3T, BS = ABS(Advanced Base Station), NB(Node-B), eNB(evolved-NodeB), BIS(Base Transceiver
System), A2~ EQE(Access Point), PS(Processing Server) 5 thE gol2 &9 4 ). ol3te] ¥ &
o] e AyoAE, BS & eNB & B e,

2 oA =E(node)d} 2 UE 9 F418te] 4 Al

ok, vk dee eNB o] 1 WA #AAIRle] wE= Ak, dE £9], BS, NB, eNB, ¥ -4
eNB(PeNB), & eNB(HeNB), #Hdo], #IE So] w==7b & 4 vt g, =% eNB 7t oftjol: & = 9}
ok dE S0, X #RE 3 =(radio remote head, RRH), ¥4 ZEE Y (radio remote unit, RRU)7} =
4 Atk RRH, RRU 52 dutdgo=z eNB o ¥ dl¥(power level) Rt} W2 Heg g¥lS zh=t). RRH 2
RRUC®] 3}, RRH/RRU) = dwrd oz F Alols 9o A§ 3|4 (dedicated line) 2= eNB o IZAH o] Q7] wiiT
of, dntrlon FM sHow AAE eNB 5ol o3 HE -S4l s, RRH/RRU ¢ eNB of] g & F4lo]
dEsA FdE F Uk d m=de= HA 6}%91 orelurl Axech. A7) otelves &g <telys oned
= glow, ¢y XE, P oteu, ®E <Y IES vE Fx gt ==

2E = 9de 4E AH (point)& B3

Y

rlr

EE7E s}, ts =T AagloA, Ego] LEERo)/RRE] B A5 AL/l wde A A
Zt(identity, ID)7} ©o]€E % i A& T A ID 7} o] 82 F% Ut} B4 wSo] 593 A D
5 2= A, A7 B5e wE Z7he s Ao AR oty HaAd SRS os wE Al 2Eol A
LESol AR O 4 D & ZErd, oyl b == A2HLS OF A(dE S, vaz-A/AE-4/
g 3-4) Alz=glelgta & = Qth. HEFe] =& Z}7te] YA i AEo] Ao mEk SnjHol
(overlay)¥+= 2 FALA, A7) gd= AEo] A3 MEYIE 3] Ud5-AZ(multi-tier) WEYA

2t} RRH/RRU 2] A 1D <} eNB 9] A 1D & 5Ud F% il tbE % ITh. RRH/RRU 7} eNB 7} A&

2 A 1D 2 AFg38kE 29, RRH/RRU 9} eNB & 25 5@ 70l 7Aooz F28HA Hu}.

e =5 ALRA, B4 mreh A S o] eNB H2 eNB HEZE L Y] H5e] wr i
FoEE ARE SE o sAd AEE AF e FAEES QY] 550 =E5E AT & A 74 =
wol AA, 7t wre P g Sl wel te kB AILEE Apoldlis Apojxle] EAEARE, H4e] we
7h @A 2 AT A9 gl B ol A ANAE Algehs H FA s HdA, ols tE ==
AEREE B =5 ALE(AE S0, CAS, Fae] MM AI=F, Fle] SAl A=R, S 2oy Al



[0030]

[0031]

[0032]

[0033]

0|ﬂ

=50] 10-1443650

g )% 2. meA, 55 wos 5 4F EE A5E ARESte] dold dY dES Fdsts Wil
w3 2wy HAAdES OYgd TR v == Alxgd Ag" 5 . dE 5, =Es T4 B
=Est A A olFow WolA A% dHY IFS AN, FEds B Ao HAAdES =27
Ao JFHglel Qoo <HHUY aFS duldte AeoxE HE&d & dvk. dE =], X-pol(Cross
polarized) SFEIUE H]E eNB 9 ZH$-, 7] eNB 7} H-pol SHEIUZA A ¥ (configured) =9} V-pol
ot lUE FAY =2 Aojditty B B ayo] AxdEoe] 48" 4 ),

5o AF(Tx)/FARx) =EE B8 A58 AF/FAAY, 559 AE/54 =28 FoA AdgH 4
o 3t wEE FI MEE AF/FAEAY, FEA ASE AFste w29 FFH I ASE FAIE)
T =2EE gE2A ¥ 4+ de B 7I¥HE YS5-eNB MIMO F+E  CoMP(Coordinated Multi-Point

transmission/reception)@t S}, o]# e == 1 el FA 4 A% 7] AA JP(joint processin
g2)¥ 2AE" FH(scheduling coordination) 2. & F-82 4 v}, AA+= JT(joint transmission)/JR(joint
reception)¥} DPS(dynamlc point  selection)2® ¥ i  Fx=  (CS(coordinated  scheduling)3}
(B(coordinated beamforming) .2 W& 4= v}, DPS i= DCS(dynamic cell selection)o.Z Eg|7|% dt}. o}

of
"

2 ¥ 32 71¥el HléH = 2 Y B4l 7IME T IP 7 aE W, B o tdd Bl e] 34
2 g olth JP T T & 550 kEE0] $U% 2EYS B 2 dFste F4 7IHE Ee, R 2 55
o mEFo] FUI 2EYS B 2HY FAlshe 4l 7ie ¢ PEP 7] UE/eNB = 47] Hd] mEER
HE FAg ASES s Y] 2ERS Sde JT/JR o] AY-, 5L ~Efo] HFo] =Y
/oA AFHnE AF the]MAE](diversity)ol &l 2% % 4 Ngcﬂ garel 2= 9t} Jp = DPS =
o w25 F 54 1Fd ug AddgE d =55 B3 *Jfﬂ} AE/FAE = B2 71Hs Fe. DPS
o] B, BAAHCRE E ¢ == Ato]o] Ad AHV} £ =V A =EEA HAEEA E FojRR ) 25
Aol A= =7F &3dE + Advk

oA A(cell)olgl e 3hu o]t vV B4l AHIAE AlFee A AEH 49S ddit. o
Ay, 2w A B AT FAlgthal 9 7] 54 Ao B4l AR AE AFEE eNB £ =9t B4l
3 AL guE Q. ®=3, 54 Ao gy A/ gy s Ay 54 Ad B4l Muag Alds)
T eMB 2 wr2REHY/R P/ dTFYH T AEE gu|gtl. E oA A/sEFHa B4 AHAE Al
T =58 Mu(serving) ==& s, A7) AW =Eo| 9] A/3EFEa T4 Au|2Tt AlTEHe A
< 53] AW A(serving cell)olghar ghrh, =gk, 54 Aol g Ae/FAS 7] 54 A T2 A6~
E AF3h= eNB 52 == E Abolo] FAFE A 52 S41 F39] A FE/EdS ougtt. =8, 3¢
4 A(interfering cell)olgt 3 5A Ao 1S A= AL on|grt. F, A3 Ao o7t 54 A<
e S vAE A9, 7] A AL 3] 5 A gl 14 Aol Hu, ] 54 AL A7) A
Ao gis] 4 Avictim cell)o] Hrh. o]e} o], AAs=E AEo] M2 &2 Aoz S vA &=
A, o]y S AZF A (Inter—Cell Interference, ICI)Zhar 3 3hth. LTE/LTE-A 71Hke] A|2ellof A
E = 54 =258 sdEa Ad FHE 47 54 w29 ey XE(F)0] 7] 54 wso &9

E CRS(Cell-specific Reference Signal) A geolA HFHE CRS(E) Z/EE CSI-RS(Channel State
Information Reference Signal) Al oA HE3h= CSIRS(E)S ol &8st 5HE 4 9o, kA, 3GPP
LTE/LTE-A A28 FA 29S #eEshr] Y8 Alcel) ] /MES AHgstn ded, 74 93 e A
(cell)& AFA G99 A(cel DA} FEET. 74 ALy} Add A2 = 9 % & 10 oA FE=¥t.

ojsfoll A A(cell)olet= &ole= A2 e Adojgta 5 AFEA e g 74 Ad Ade A
ojujgit}y. old wg} AR Aojgte gol= BHe dgo] gl o, FA AYemA E oA A

(configured) A& olujstt), oiuk Al 542 ZxA % (cell specific reference signal, CRS)S] "Al", A 2]

Hzl(cell identity)e] "A", =2 A% A 2"HA(physical layer cell identity)e] "A"& FA A3} o

gl ol o] o] ofujel A Al A

X

Eul oz} o = k. waka], AH Ao (RS e TE L AW A
o (&% AT) A AEATs 2l AN AL A A9 ke A Adolehr] Wk A#H gt
AvbEl A Alejehal ofsd 4 v, EE el AN B "l gF g tolehs wd W AR A Apelol@)

Els
7] Bk AgA gYoleta ojsd —’F S
3GPP LTE/LTE-A %52 A9 Ao 2HE 7] <
7, EY AT g8 AFSEHY A9 AFSoR2EE VYste FAEE UEA 2% AY 845 U8t
stEgE A 2 A5 ES Aodn. odFE 59, &Y st T/ Ad(physical downlink shared channel,
PDSCH), &7 BRZJ|~E 3|9 (physical broadcast channel, PBCH), =& WHEIFAE A< (physical
multicast channel, PMCH), &32] Alo] X9 XAJ&} A9 (physical control format indicator channel,

_10_



[0034]

[0035]

[0036]

[0037]

[0038]

S=50ol 10-1443650

PCFICH), &% &&= Alo] A d(physical downlink control channel, PDCCH) % E&] dlo]BHE]= ARQ A A
2} Ad (physical hybrid ARQ indicator channel, PHICH)E©] sl a E7 AEEZA HoHo g9lod,
Z Azt 57 AE7t sEH A B AZEEA FYE] k. g8 (pilot)oltis A= Fx S
(reference signal, RS)E eNB ¢} UE 7} A2 &3 & 714d EEH3 93] AFE ousl=d], oF
o], Al EAZA RS(cell specific RS, CRS), UE-EA A RS(UE-specific RS, UE-RS), EAAd RS(positioning
RS, PRS) ¥ ¥ Are] A B RS(channel state information RS, CSI-RS)7} &t I Fx Aa=A HoJHt),
g, 3GPP LTE/LTE-A ¥52 A9 AlTozfE 7]d3 ARE v=s 2 a4 dsste

AEE, E8 Aol o3 ASEY 9 ASoENEH 7dshe AERE UEA Ze Y a4Ed o
ot A B AEES AYsta vk, dE 59, =8 4FH A FF A< (physical uplink shared
channel, PUSCH), &2 A3d A #|o] A< (physical uplink control channel, PUCCH), &2 ¥¢ A& g
(physical random access channel, PRACH)7} A&® = Ea] Adz2A HowHu Agd g Aoj/doly M
A3 Bx Fx N3 (demodulation reference signal, DM RS)9} A&H=a A Ao ALgHE Aled Fx
A% (sounding reference signal, SRS)7} <€ T},

mln

Arskel g &

b

X &ollA PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical Control Format Indicator
CHannel ) /PHICH((Physical Hybrid automatic retransmit request Indicator CHannel)/PDSCH(Physical
Downlink Shared CHannel)& Z+Z} DCI(Downlink Control Information)/CFI(Control Format Indicator)/d}3F
= ACK/NACK(ACKnowledgement /Negative ACK)/3t&H 3 HolE] & U2 A7-Fu¢ (49 3 32 Y98
29 HEE wg}. w3, PUCCH(Physical Uplink Control CHannel)/PUSCH(Physical Uplink Shared
CHannel ) /PRACH(Physical Random Access CHannel)+ Z}ZF UCI(Uplink Control Information)/’+3Fs = djo]El/
A A~ A E UE2E AT 2] JE S AdeAo [JIs ou|dnh. B ddda e,
53], PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH ol FE AL} olo &3 AlZ-Fu4 2 52 zAYa
Z(Resource  Element, RE)Z  Zz}z} PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH ~ RE  =FE+&
PDCCH/PCF ICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH Atle]etar A &gket. o]stol 4 AR&-#}7]7] 7} PUCCH/PUSCH/PRACH
AEeohs 138, ZH7F, PUSCH/PUCCH/PRACH 7ol Al &2 S3lA AaFda Ao HR/4eEFLda dolH/A
A2 A AEes A 55U ou)& A}, B8, eNB 7} PDCCH/PCFICH/PHICH/PDSCH &

7}, PDCCH/PCFICH/PHICH/PDSCH el Al 52 FallA st A ol /A dnsE dEstte

AHg-¥ )

, UERS ¥£E, (SI-RS ZE
= 2449 <hHu ZE,| ERS & AEses

Stely} LEEL (RS EEE9 wpz} (R
=
[e)
A

foi
N mlm

J

PR
N

H 0
o rr

(A=
gl
o P
=)

o

z
ol
=2
e
=
P
ke
(m

S ¥ (configured) <telY
b XEE 9wl (RS
RE £9] $1x9l of3) s i
S XEE] wat UE-RS 7F A
BE oY LEEL CSI-RS
. w2kA CRS/UE-RS/CSI-RS 3
WS oJn|el= &) 2 A A}%ﬂ

k)
1%
rlo
N
)
()
-
w
il
2
of
ol
ol
ki

o Ju

>~

—
N
2o
il

¥ o |m i
9
of
gﬂ
ki
S
e
o

ut &
—
&
w

of
o
ki
d

(0
oxl
it

£

[

N
O

5]

)

= S
=l A9 (configured) SHElILt
Jo FEE 4 9o, CSI-RS &

RE 9] f1Ae 93] d5 &
CRS/UE-RS/CSI-RS 7} -3t

i
=

It do
ol
o

mlo
O
-

ofy [m mx

o °
do
N
2
1o o
%

ol
2 30
o 3o (1 rle
8o = ol
m},

18
=
=2,
_>.:
2 7

e

Hoor im

18 A A AsgelAd AgRE FA Zeel 7xe @ dE Uehd el

£3], & 1(a)E 3GPP LTE/LTE-A AlAElolA AlSEHE Fu4 28 FEFHA(frequency division duplex,
FOD)& = 2= Yeld Aolar, = 1(b)E 3GPP LTE/LTE-A A|Z=Elo| A A}&E+= A] £ FZP 2 (time
division duplex, TDD)& 2Z#d FFE Yeld Aojt}t. ogf, & 1(a)d =Y F2E =Zdd 7% EHY
1(frame structure type 1, FSD)olg} 3tar = 1(b)9 Z#d T+FE5 Z#d T+F BEFY 2(frame structure
type 2, FS2)g} A 3o},

T 1 & #zx3bd, 3GPP LTE/LTE-A Al2=®lolA] ALEE & A28 902 10ms(3072007,) 2] HeolE 7F4H, 10
e #53 3719 B I Y (subframe, SF)oZ FAEG(configured). & FAZHY W 10 7o B
Aol 47 Hart Fod=d = Ao, q7jolA, I & AEH AZbS el i, 7=1/(2048+15kHz) & HA] €
THAL Ims o HolE 7AW 2 Ao £z FAEY. o FAZHA WolA 20 MY &
5 A Ao MErk FoE 4 k. 42be] £32 0.5ms 9] AolE 7MY, d AR
AEsl7] Y3t A dS A7 7rA(transmission time interval, TTI)E AoHtt. A7k AL
d HE(EF2 74 ZEd Jd9x2dns )9 ARz HME(F2 AEEge] Hesdas 3},

a
—_
© |-

% o N

2 [H M
tlo o

= 1

[d
=
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[0039]

[0040]

[0041]

[0042]

[0043]

EF HME(F2 &% A9 ) 5o 9 7722 = Ao

T4 e FEH 2 (duplex) 71l wet th2A 4 é(conflgure)E] T . & E9, FDD oA, 3
P AE 9 dEgHI AFe T 9E FEHE A Ty de BA T gige s g a
AqExge] e AEYa qEEyd 5 shvas 23 “If_‘jr DD oA st a A L AgFPda dFE2S Al
ol o3 FRIFEZ, 54 Fig g gis] 74 Y gL stEE I ARy AEgEa ABzyd
S B Xt

¥ 12 TD oA, 4 =2 | MEZAdE9] DL-UL A4 (configuration)S oAl E Holt),

k
~

Uplink-downlink | Downlink-to-Uplink Subframe number

configuration Switch-point periodicity | g (1 (2 (3 (4 |5]|6 |7 |89
0 5 ms D{S|{U|U|U|D|S|U|U|U
1 5 ms DIS/U|UD|DIS|U|U|D
2 5 ms D|S|{U|D|ID|D|S|U{D|D
3 10 ms D|S|U|U|U{D|D|D|D|D
4 10 ms D(S|U|U|D\D|D|D|D|D
5 10 ms D|{S|U|D|D|DD|D|D|D
6 5ms D|S|U|U|U|D|S|UU|D

E 1A, D+ g AEezdds, U s AFEa ABEZedS, S & 5¥(special) ABZHNS
ehditt, &5 M B2y S DwPIS(Downlink Pilot TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot
TimeSlot)2] 3 7] B=Z E33it}h. DwPIS & P I Aoz FHE= A F37ko]™ | UpPIS + A3k
3 AFEoZ FRIE A Fheltk. % 2 & 5 MBEEY A HdA(configuration)& o Ag ZHelr),

Normal cyclic prefix in downlink Extended cyclic prefix in downlink
DwPTS | UpPTS DwPTS | UpPTS
Special
Normal Extended Normal Extended
subframe . . . .
. cyelic cyclic prefix cyclie cyelic prefix
configuration
prefix in | in uplink prefix in | in uplink
uplink uplink
0 6592-T; 7680-T;
1 19760 T, 204807
2192-T, 2560-T;
2 219527, 25607, 230407,
3 241447 | 2192-T, 25600 T
4 26336-T 76807
5 6592-T, 204807, | 4384-T, 5120-7,
6 197607, 230407,
4384.-T, 5120-7,
7 219527, - - -
8 24144.T, - - -

_12_



[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

S=50ol 10-1443650

T2 ¥ A A AxgoA s gE A/ ddFEADL/IL) £F Fx9 ddE JERd FHolth. 53], = 2
3GPP LTE/LTE-A Al2=®le] A AR} (resource grid)e] F+2& yerdY. SHHY X EQ 1 79 LA A7}
=

= 2 5 #xFaA, £3& AT ZdCl(time domain)olA E<9 OFDM(Orthogonal Frequency Division
w
=

¥o

Multiplexing) AES X333, F34 = A (frequency doma1n)°ﬂ7\1 B0 29 EZ(resource block,
RB)S ¥&3ic}. OFDM A& A AE #3& gvsir|= g, & Fxod, 7+ £3A AFHE A
DL/UL RB DL/UL

IE N wxXN g MY Fukgd(subcarrier)®t N om 712 OFDM A E2 FASHE AYA A (resource gri
A2 FdE 5 Au. 974, /\PLRB S Y g EFNAY AU EE(resource block, RB)Y /MF4E e
T, N & WL ZEAA RB o] A4S dEt, Ny o N & DL A% tE3 1L 2% o Zd 747}
Azgeh. Ny & YA SF U 0D AR AFE ek, N, & UL &% W) 0FDN AR A%
2 ek, Ny sl RB 8 TAshs ukkke ASE tebin,

AlEL tx H<E v o) ulzl OFDM A1 &, SC-FDM(Single Carrier Frequency Division Multiplexing) 4

OFDM 4]

B sow Y F vk gl &3 E3E = OFDM A &9 e AE g F, (Pleyelic prefix)e] o]
o whe} vreksiAl WAE = k. dE £, Ayf(normal) CP ¢ Aol shtel &£3o] 7 719 OFDM A&
= X338, S (extended) CP o A5-ol= st &3] 6 71 OFDM AlES E3ddch. = 2 olxes H9
o MelE glatel shtel Lol 7 0N AEE FANE ABZAAL dAsgor), B wge] Ardse
SE A OFDM AR 2 ARZAAEE fasA e e Aem 4 A ® 2 & Axad, 7
OFDM AEE, Fok =g, N A pusse Teat. pusste g3 dold A%

3k o]y H-ukeul HFA S (reference signal)d A% 93 F2AT
= AFDirect Current, DC) AEL 93 d(null) Fuisaz vd ¢ 9
A e Fug g A wkEen Fulgr(carrier frequency, f)®

5= 4 F995(center frequency, f.)8Fal%: ).

Futgyl, RS W=(guard band)
ok DC A4E-S OFDM A& A4
W3 (mapping) BT}, wrEnt F

DL/UL

A RB = ARE =ERll A N (S E01, 7 7] AEskE OFDM A A AoHm, Fakg =l

A N MelE So], 12 )9 Agal= Hutgste] o8 Aelwch, Fnz, kel OFDM 423} shite)

Butgalg AE 39S AY8 A(resource element, RE) & E(tone)olztx o). wiabd, dybe] RB =

N XN el A2z ARG, 4947 ) 72 49ers 9 5% 0 Qb2 4 (k, Dl o8 @
Ro]

DL/UI

3 AeE 5 Ark. k£ Fakg muledel A 0 FE NN 1 A RelsE Qejzoln], | & A7

DL/UL
ZEdelA 0 FE N 1 7HA] FoE e Qg o]t}
s, oA RBE 4 E@ A9Y E=(physical resource block, PRB)9} o 7FAx E=(virtual resource

block, VRB)el Z}7 @isj®ith. PRB:= A17F melolol A N (1S o), 770)e] A%aks OFDM Al B&

re

SC-FDM A Z2A Ao, Fo muloleld VM (S So), 1270)e] l&st= Huldsie) s golw

L/UL

o mebd, shtel preE Nl A as FYEG. 9 Anzdgges Vohe assts

A FEshE dfetuA, 47 MEzle) 2o £% 77l U f1Asks 2709] RBE PRB olehaL
ok PRB S T5HE 2719 RB= $U T PRB WS (52, PRB ¥~k )& zheth
&

ofr

7] A% (synchronization signal, SS)9] %S 93t F4 Zgd +F2E oAS Aot 53], =
Za X~ (frequency division duplex, FDD)olA 7] A& 2 PRCHY AEL 943 T4 =g

o
-
BN
i
2
>
=
m
10 _p
il
X

= , & 3(a)= At CP(normal cyclic prefix)®X FAE FA Zgoa §S 2
PBCHY] A4 YXE mA3 Aol & 3(b):= & (P(extended CP)EHA TAE T4 Z# oA SS 2 PBCH
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

o] A% HAE TAIS Ao},

UE+= Aol AXAY A2o] Ao H&staxl st A 7] Aol Ak 2 Fu4¢ 5718 535t A7)
11

Aol Za A= A AWA(physical layer cell identity) N 2 A3 (detect)dt= 59 4 -A(initial

cell search) ¥4 (procedure)S 33ttt o= ¢, UEx= eNBRZH-EH F7|X3ZE, odF 59, 13 F7]4%
(Primary Synchronization Signal, PSS) % 22} %7]Al13 (Secondary Synchronization Signal, SSS)& <4134
o] eNBo} &7]E waar, Al 2 A(identity, ID) 59 HAHRE F5FT 5 Q).

= 3% Fxstel, SSE xw o TAHe= d9std o3 2ok, SSi= PSSt SSSE g-EE k. PSS OFDM
AE F71, €% 571 59 At Bl T 2/EE Fu5 B 5715 47 98 AREET, SSSE =2
d B7, A aF ID 2/%Es Ao (P 24 (configuration)(F, Uk (P & 5 (Po] AFE AH)E A7)
A AFgEY. = 38 FEshH, PSSR SSSE oml Al e de] 2709 OFDM A EddlA Z47F AT, FA4
o

l
Bt
w

+ QIE-RAT(inter radio access technology) 742 £o]3S $I3] GSM(Global System for Mobile
communication) Xz ZAol2l 4.6 msE st MEZYA 09 A AA £33 ABZE ] 52 A AA &
FollA 747} A, 53] PSSE AEEZH Y 09 A WA &£F<] whx9 OFDM A &3 AEzZ<d 59 3 W
A &% AR OFDM Al EolA] 2H2h dEe]ar, SSSe= ABEZH 09 A WA &3] nhxolA F #A
OFDM A= MBS 59 A wA) &% whx| Tl A F WA OFDM A EollA Z2F dFdrt. g F+4 =
Ade] AAE SSSE Fa HEE 4 Uk, PSSE AW &% W vkA ) OFDM A ZdlA] "= SSS= PSS
k2 ok OFDM AENA dEHrh. SSe AE tho]MAJEl(diversity) W22 @ QteY X E(single antenna
port) TS AREslH ZFAA = wWE Aot A @t F, 9 gHY XE FE 52 UBd FHg
(transparent) A< W2 (d], PVS(Precoding Vector Switching), TSTD(Time Switched Diversity), CDD(cyclic
delay diversity))o] SSo| A& tre|WAHE & &2 & St

SSE 3719 PSSQ} 168712 SS9 =3S Tl & 504709 afst B2 Al A AHAM(physical layer cell

ID)E ek ATk oAl wE, AV B8 AS A ID%L 7t &2 AZF A D7 7 st EE-AS

Al - 28 7} 1*4 FRol HirE 7} aFo] /e ufd AEAES ¥geteE 168709 EE-AlE A-2Ext
cell (1) (2)

GgER aFRRt. e, B A A A N = s Ve BeoAs A age o

=2 o}‘)

Bl 078 1677449 W9l W WE N sk 47 Be-AF A-uA 2% U A7) B-A% AEaE u

Ehll 0% 27449 Wa N ol o) amgatAl AeEch. UBE PSSE AZate] 3¢ afet Bal-AZ 2]
WAS 2 U o 4 Qi SSSE AEse] A Bel-AE Awde]l dpd 168719 Be AZ A DS
Z gz AWa = oo 2] 639 ZC(Zadoff-Chu) AlAA7} 254 wulelo]q Aeolwo] PSSEA A4E
O o Sol, 20 AAsn Theel Saae) o8] AeE 4 4l

_mun(n+l)

d, (n) =g M

71X, Nye=63°]1, DC F-wtulol] sjdsl= A B A 8 A (sequence element)$l =318 ¥ (puncturing) ¥ T}.

PSSE FA FIgol 77k 670 RB(= 7270 Fkgsb)o] WEEoh. 7] 72719 BrEsE T oY I

v @ 09 #E UEY, ol TV 7L s TE AAV &oldAE 8AERA AL, F 3
9] PSS7} Aox 7] Y8 Al 1olA =24, 29 W 347} AFLHTE, 224 2 =345 A A (conjugate
symnetry) ¥AE 7FAIL Q17] wiEel 2709 ¥ (correlation)o] Aol FaE = k. o714 A iAol
2} 3 th] FEbA o] #AE on| ).
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

S=50ol 10-1443650

%
*L?‘J
3
[\

*

d,(n)= (—1)n(szc_u (n)) , when N, is even number.

d,(n)= (szc‘u (n))*, when N, is odd number.

i)

Aol EAS o] &3hH =299 =349 thdF YAE A7) (one-shot correlator)”7} 3= 4 glon,

=
g ol gl A5l mlal, dAAQ Aol oF 33.3% 3ad 5 QU

Za 9 FAFCRE, PSSE A8 AMEEE AEE dn)e T =W 20 AlEAZRE OP A me)
R
T34 3
i = 0,1,..,30
d, (n) = _ejnu(n+1)(n+2) A

e 83 n=31,32,..,61

o714, 2C FE A F2 b A u= G5 el o Tl

k

3

N9p Root index u

0 25
1 29
2 34

T 3% FxEd, PSSt Smsvith AEEH IR EE PSSE HEFOEA Y ME el HEZHY 09} A
B9 5 F sudS & F oy, id AEEee] MEZ 09 MBI 5 F FAHoR Fol
A= & o vk, wEbA, VB PSSwtoms B4l Zedle] AAS IAsHA] Ran. 5, Psswto s i
el 54 4 glrh. Be o 74 ZEd delA 7 ¥ ASHyE M2 e AA=2A AFHE SSS
= zy e AAE AEFgc).

= 4E 2% 7] AlZ (secondary synchronization signal, SSS)o AA Wal& Awelr] 98] =AHE Aol
FAARew, & 4= =g Zd<l(logical domain)ellA e 27} Ad27F B8 Ed¢low WAdEHE AAS &
gt Aotk

14 (interleaved concatenation) 2.
23 EHET. Ad7]A, m-AlE

SSSE A8l AFEEE AlEE 2719 Zo] 319 mAlAAES] AE W
2A, A7 A" AlgaE PSSl & FoiAE ~2aWEY AP
22 PN(Pseudo Noise) Al@29] dFo|t},

o [t
:(,)g
N

42 FAz3E, SSS 3 AL 93 AeEHE 279 mAlR2~E 27 s1, S8k shd, S13 S2% PSS 7]
2 2719 A|FAEo] SSSoll AaRME- AT, o|u, S1¥ 2= AME & AfAxd o AaHE
Jube] ~g @R REE x +x + 19 Do R A4E n-AAAE 28 Holste] Aol
 d=dl, PSS Qldxd whet 6719 AlP7F 7] m-AlA =9 £33 Holdl o3 AdEY. I F 2%

SL 7l 23 @B PEo] ofs ~APRYAY, S1 /e AAPBY RIE K+ x +x +x + 19 O

T Kl
o
X
o
A
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

S=50ol 10-1443650

Ao R HE AFE n-AAAE £3 o]t 040121 2 9l=g), S19] olwl o wha 879 ATt A7) me
AP 2e] 3k Holo os AP, $SSO HE = Smsvhtl wk(swap) H AW PSS 7Hke] Am @B BT =
WA ket oE Bo], ABZE 09 SSS7F (S1, $2)9 2o A aF A¥EaE JEga 7hgs
W, AMBZF Q] 59 SSS+= (82, SHoZ W (swap)® AlALE YE. olE T3], 10mse] 74 Z#d 3A
b 7EE 5 ognk o] W ARSI SSS REE ; b x4 10 gaao sy AgEE. Zo| 319 nAAx
o] M2 v £3 Hdol(circular shift)E &3l F 39 F57F AAHE 5 U,

SSSE Aejah= 27he] Aol 319 mAlAAES ZFH(combination)E AMHIZHY 03 HEIZHY 50X
th=m, 2719 Zo] 3191 m—f\li*ggl Z%Oﬂ wet F 168719 A 15 AEA(cell group ID)7F @A ¥ T

S5S9] A|AARAM AL HE pAlAAE Fuh AEd 340 FAstE EAlo] Q. w3k, 1 b}
= W3 (fast Hadarmard transform)& Olﬂiﬂ 1% A D2 WHEke) oF) wWaEE £ 9v] wiEe] mmAl @27t

SSSEA &gHW, U7} SSSE siAMetes W 2 Ak, E=FE 2780 FH2 F-Z(short

code) 24 SSS7F T o =M UES] Arkare] 3had o Qi)

fo
<
Q2
;
off
mlo
mm
o
%

Z3 9 FAFeR SSSe] AAdd #a] AdrgslH, SSSE Y& AFEEE AlEA d0),...,d61) 2719 Hdol-
319) ol7(binary) AlAEe] SIEZ MR Aholth. 4] AAH AqsE pssol & FolA @
NAnE 2aBER Y,

PSSE Aolahis 270e] Lol-319l AR~ES] £Fge Anzag) osh Anzae sol4 el wet v,

T84 4
d(2n) = S(()m°)(n)co (n) in subframe 0
= 5" (n)cy(n) in subframe 5
d(2n+1) = s (mye, (n)e)™ '(n) in subframe 0

s (m)e,(n)z{™ (n)  in subframe 5

- (1
4714, 0<n<300lth. ez my B me BE-AF A-AEA 0§ N pRRE el mel fre,

784 5

m, =m'mod31
m, = (my +|m'/31 |+1)mod31

NY +q'(q'+1)/2 ,
m = NY +q(g+D)2, q:{ 24+ 1) J ¢'=|vg /3]

30

(m1)

- - . (m
k2 59 E¥H (output) S A 11 thL-9 # 40 FAEHT. 2719 AFAE OO(H) 25 (e g

of wet mAAL s(n)e] 2o B2 w8 Hol5rA Fo ),

~

784 6

s (n) = s((n +m,)mod3 1)
sl’"‘) (n) = s((n+m,) mod31)

o714, s(i) =1 - 2x(/) (0</<30)¥ %7] Z7(initial conditions) x(0)=0, x(1)=0, x(2), x(3)=0,
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

S=S5| 10-1443650
x()=12 g Ao o) Folgy,

T4 7
x(7 +5) = (x(7 +3) + x(7))mod 2, 0<7i<25

oY) 2TRRY AA2E qln) L o PSsel Eem n-AD2 )9 249 e 23 2
e Ao o Aea,

+84 8

c,(n) =c((n+ N3 )mod31)
¢,(n)=c((n+ NS +3)mod31)

) . () .
o714, N pe{0,1.2} Be-AF A A8 a5 N op We Eg-A% AdE

Aol (i) =1 - 2x(i) (07
<30)= %7] ZA(initial conditions) x(0)=0, x(1)=0, x(2), x(3)=0, x(4)=12 t}L 2lo] s Hol=wr}.

73

&
©

x(7 +5) = (x(7 +3)+ x(7))mod 2, 0

IA
~
IA
N
[9)]

g AAx 2 2 27 e Ao met n-A R Ao £3 Holol <& Aelwct.

g4 10

>

2" (n) = z((n + (my mod 8)) mod 31)
z™ (n) = z((n+ (m, mod 8)) mod 31)

AZIA, m E m A 11 gl ZIAE X ARFE oA z(i) =1 - 2x(7) (0<i<30)& =7] &1

(initial conditions) x(0)=0, x(1)=0, x(2), x(3)=0, x(4)=12 Th& 2ol 23] A},

T4 11

x(+5) = (x( +4)+ 3G +2) +xF +) +x())mod2,  0<i<2S

_17_



S=50ol 10-1443650

k
N

NG | mo | my | NE | mg | | NG| me | NG | mo | m | NG| mo | m
0 0| 1134|668 |9 |12|102|15]19] 1362227
1 1 21355 ]7]69 [10]13|103 |16 20| 137 | 23|28
2 2 33 |6 ] 8] 70 |11]14|104 |17 2113824 |29
3 314 |37 71971 |12]15]105 |18 22139 |25 |30
4 4 | 5388 f10] 72 |13[16[106|19(23|140| 0 | 6
5 516399 11|73 1417|107 |20 |24]141 | 1
6 6 | 7140 [10]12] 74 [ 15118108 |21 |25 | 142 2 } 8
7 718 [ 41 [11 131 75 |16 19109 |22 |26|143 | 3 | 9
8 8 | 9 | 42 [12]14] 76 |17 20| 110 |23 |27 | 144 | 4 |10
9 9 10| 43 [ 1315 77 |18 (21| 111 |24 28| 145 5 |11
10 1011 44 [14]16] 78 [ 1922|112 25|29 | 146 | 6 |12
11 |11 12| 45 [15117 | 79 |20 |23 {113 |26 |30 | 147 | 7 |13
12 1213 46 [16 18] 80 |21 |24 | 114 | 0 | 5 {148 | 8 |14
13 |13 14| 47 [17]19] 81 [ 2225|115} 1 | 6 | 149 9 |15
14 |14 |15 48 [ 18|20 82 [23|26|116 | 2 | 7 | 150 | 10| 16
15 | 15 16| 49 |19 [21| 83 |24 (27| 117 | 3 | 8 | 151 | 11 |17
16 116 | 17| 50 |20 [22] 84 [ 25|28 | 118 | 4 | 9 | 152 | 12|18
17 |17 |18 51 [21 23] 85 [26 (29| 119 5 |10 153 13 |19
18 118 19| 52 |22 24| 8 |27 30| 120 | 6 |11 | 154 | 14|20
19 1191201 53 {23 (25| 87 | 0|4 (121 7 12| 155]| 1521
20 |20 (21| 54 |24 {26 88 1151221 8 |13]156| 1622
21 21122155 |25 (2789 | 2|6 |123| 9 |14 157 |17 |23
22 122 (23] 56 |26[28] 90 | 3 |7 |124]10|15]158 18 | 24
[0084]

23 |23 [ 24| 57 |27 (29| 91 4 | 8 (12511 |16| 159 |19 |25

24 |24 251 58 [ 28130 92 | 5|9 (126]|12|17| 160 |20 |26

25 (252659 | 0| 3|93 |6 |10]|127 |13 18] 161 |21 |27

26 | 26 | 27| 60 14947 111281419162 |22 |28

27 127 |28 61 215958 [|12]129 1520|163 |23 29

28 |28 (291 62 | 3 | 6] 9 | 9 |13]130| 16|21 | 164 |24 |30

29 129130] 63 | 4 | 7|97 {10 |14 | 131 |17 (22|165| 0 | 7

30 | 0264 | 58|98 |11 [15[132]18(23(166| 1 | 8

31 113165161 9]9 |12]16|133 1924|167 2 |9

32 2466 | 7 1010013 |17 | 13420 |25 - - -

33 1 3567 | 811|101 |14 |18 |135|21 26| - - -

[0085]

[0086]  SSS=& o]&3t Al(cell) B4 HA
1]

F335te] DL A& EZF(demodulation) H UL 2159 AL A3 A
Aol st ¥ Zash A7 2 9 Y

[e)
B (
Fobg shebiEE A4 BE 9 7] aBRYE 37 B Axg A
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

SS=5S0ol 10-1443650

A (system configuration)o] Q3 A|~8l ARE FE=g|of A7) eNBY} B4 F ¢

A" A= vlAaH AR B (Master Information Block, MIB) % Al~¥A4H 5= (System Information
Blocks, SIBs)ell 9J&l A4 ¥t (configured). 2t A|2EHAREZSS V|e¥oz Add Iev|ee = ¥
stet |, ¥sheteE wlebu|gel] whel mpA~e P W E2k(Master Information Block, MIB) 2 /\]i@@ﬁ_%%"ﬂ%}
1(System Information Block Type 1, SIB1), Al~®l4 ® E2E}I2(System Information Block Type 2, SIB2),
SIB3~SIB8o. & FEHET. MIBE UEZF eNB2l WE Y A (network)oll %7] <4 (initial access)ste dH 44
o, 7HE A AFHE I HES X358y, SIB1S UE SIBE AR THQl 2AEH A oist HriEnt
ofug}, &4 Aol A Mo H3tel AAAE Feksts ul Lo S HES XS},

UEE MIBE BRIJNAE AY(d, PBCDE F3 A1 4 vk, MIBolE &5 A28 o Z(dl-
Bandwidth, DL BW), PHICH A A (configuration), A|2¥l & @8] (SFN)7} g t}. ulebd, UEE PBCHE
FAGo =M WAA (explicit) & DL BW, SFN, PHICH A4l 3t AR E &4 4 ok, 34, PBCHE FA&
=3 UE7F 452 (implicit) 22 & F I HAEEZE eNBY A% ¢ty EEQ| /i457F At} eNBY A5 oF
Bl 7ol thedk X = PBCHO o8] AZEo| AF8% = 16-H]E CRC(Cyclic Redundancy Check)oll A& <t
Mol dgsH e AIEAE v (9, XR A4b)3e] dRH ez AJadyd),

o

xﬂ@

Ao 2 40ms2]

PBCH:= 40ms -& = 7
GES DEVIREE:

kel 47l MB g WFETE, 40mse] A2 EFQI=(blind) HEFH
4 =2

Al ZFel] o & “’3 ] ol ANlagdyo] Mg EAsAE ek, AZF Wl A, PBCH 2

gl 0 Wl &% 1(ABZHS] 09 F HAl &%) OFDM A& 0~3¢lA dE¥Tt.

Fop mwQlel A, PSS/SSS % PBCHE Al Al=~8® te 33 fAIglo]l sid OFDM 4l WiellA DC F-¥-&3t&
AR 5 A F 6719 RB, = F 72/1] HRkEIE JoARt gt weba], BEE 7] VBl Al
A" (configured) st A A& FI AAIRle]l SS B PBCHE A E(detect) 2 H 5 (decode) T = 3
5 dAE G (configured).

Z7] A gAS mh] Al eNBe] WIES Tl 3 4E UE= PDOCH % %47] PDCCHel 2@ R whel PDSCHE 44
3 ‘_:l% H

EaP
g gl 4Ew kel g AAE FAF R o F dural
Ij

sfo 2 Eu FA Q] AAE HRE 3
A/sherel A M5 A% Ak PDCCH/PDSCH =41 2 PUSCH/PUCCH A%< Fae 5 ok,
= 5 A TA AlREM AR st A B (subframe) TEE AR Aol

55 Fz3d, DL MBZg gL AzF Z=Helo A Aol 9 (control region)¥} o]l < (data region)
2 S 55 Frxetd, AEZHd A WA ExRA el A Ho 3(52 4)719 OFDM
=5 fdo] =& o] JH(control region)ol] tf-g-gte}. o]sk, DL AB oAl PDCCH ol
£7H53 2 99 (resource region)S PDCCH g olz} 3ol Alo] gdoz ALE5 = OFDM *,j‘%(—a‘)ol
o ES OFDM A &£ PDSCH(Physical Downlmk Shared CHannel)”7} &9+ o8 9 (data region)ol
gttt ols, DL MB g qlellA PDSCH HEol o] &7t A FS PDSCH g ol A3}, 3GPP LTE
oA AlE-E = DL Ao AEe o= PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical
Downlink Control Channel), PHICH(Physical hybrid ARQ indicator Channel) 5& 33}, PCFICHE A B X
Aol A HA OFDM A EolA AFHm Auxd ) oA Ao Ade A AME5 & OFDM &2 7159
#3t ARE YE¢. PHICH= UL AFol sk 7o =24 HARQ(Hybrid Automatic Repeat Request)
ACK/NACK (acknowledgment /negat ive-acknowledgment ) Al &5 YEt},

PDCCHE B3l AFHE Ao ARE JIFHA Ao AR (downlink control information, DCI)ZFaL x| stc},
DCI+= UE =5 E 252 913 A9 g9 AR 9 o Ao ARE xe3tt). DL FF A (downlink shared
channel, DL-SCH)¢] A< ¥ (Transmit Format) @ A &€ AWE DL 2AEY HE £& DL ZAE(NL
grant)gt % 22w, UL & A'd(uplink shared channel, UL-SCH)2] A% % 9 ¢ &g Au= L ~
A=Y AH =& L ZHE(L grant)d1%= . A PDCCH7F Y=+ DCI= DCI =W wab 2 z7]9}
257 tan, 349 #HolEd uet 1 A77) @ekd 4 vl A 3GPP LTE A|2HdAE= Adgggoz
¥ o0 2 4, sFPIgow ¥ 1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C, 3, 3A 59 vhk3 o] Hojx o
k. DCI 29 Zbzte] fwof whA, 53 F¥ 2, RB & (RB allocation), MCS(modulation coding scheme),
RV(redundancy version), NDI(new data indicator), TPC(transmit power control), =% Zd¢] DMRS(cyclic
shift demodulation reference signal), UL 192~, CQI(channel quality information) &%, DL &% <4~
(DL assignment index), HARQ EZ A2 @H], TPMI(transmitted precoding matrix indicator), PMI(precoding
matrix indicator) AR T2 AAAHRI} FHAF AElE Z3ro] A AHREZA UEANA ASHY. F 5
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[0095]

[0096]

[0097]

S=50ol 10-1443650

= DCI =Wl o= et

# 5
DCI format Description
0 Resource grants for the PUSCH transmissions (uplink)
1 Resource assignments for single codeword PDSCH transmissions
1A Compact signaling of resource assignments for single codeword PDSCH
1B Compact signaling of resource assignments for single codeword PDSCH
1C Very compact resource assignments for PDSCH (e.g. paging/broadcast system
information)
1D Compact resource assignments for PDSCH using multi-user MIMO
2 Resource assignments for PDSCH for closed-loop MIMO operation
2A Resource assignments for PDSCH for open-loop MIMO operation
2B Resource assignments for PDSCH using up to 2 antenna ports with UE-specific
reference signals
2C Resource assignment for PDSCH using up to 8 antenna ports with UE-specific
reference signals
3/3A Power control commands for PUCCH and PUSCH with 2-bit/1-bit power
adjustments
4 Scheduling of PUSCH in one UL Component Carrier with multi-antenna port
transmission mode

5429 PDCCH7E Alejd o] oA dg2 4 Atk EE 559 PDICHE RUEE & 4 k. eNBi= UEC Al
A4 DCIol wk DCI ¥ ZAA3Fa, DCIol CRC(cyclic redundancy check)E F-7}8tl. CRCi= PDCCHE] 4
T2 e AFEEZH wgl 2]ExH(o], RNTI(radio network temporary identifier))®@ wlAF (e A3
B)dn. & 5°], PDCCH7E 54 UES A% AL A5, ald UES] 2B A(el, cell-RNTT (C-RNTI))7}F CRCl
v} Ak PDCCHZF o] wiA A& 1% AL A, ol 2EA(e, paging-RNTI (P-RNTI))7}

4 U, PDCCHZF A" AR (XY FAHdoez, Al~8 AHH EF(system information
block, SIB)E $38F AU 79, SI-RNTI(system information RNTI)”7} CRCOl wlx=7= 4= v}, PDCCHZ} ¥
e SHS 93 Ad 4§, RA-RNTI(random access—RNTI)7} CRCol|l mh=7 € 4= v}, (RC vhaF (e 23
HE)L dE 5o HE oA CRCSF RNTIE XOR AAbshs RS 233t

PDCCHE &fv} e Eamo) dALw Aol A8 & A (control channel element, CCE)E9] ¥ A (aggregation) AF
ol HEHTh, CCEE PDCCHOl F-A g Aejol 71%3 3y dolEE Algslsd AMHE =d7 a3
Holt}, CCEx B9 2 24 IHF(resource element group, REG)O] t23t}. o & E9o, dvbe] CCEE= 9
Mol REGO] &% ar shube] REGE Wl 7He] REO] o83t} 471¢] QPSK 4l Eo] Zhzhe] REG] WBHch. F=x
A (RS s A AL ARE) T REGO] 23¥ A b=t whebA], Foizl OFDM 4l dlol A REGS] 7N
T RSO EA ofF-o uwhe} Gzttt REG JiES U g A Zﬂoizﬁﬁ(j, PCFICH ¥ PHICH)ol %= AF&H
th. DCI 2" 2 DCI HIES] 7% CCES] 7H<rel wet AAHTh. (CEES WE7t WiARA dAH2 0w ALeH
i, B35 BAS 198 &) Y8, ol CCEEE 4% XS 7FA = PDCCHE nel wigeo] dd3shs Mes
7}21% CCEANAIRE AJ2kd = Qlth. 574 PDCCHO] AFel AME¥= CCES] M+ Ad Adejol] wet ES A
22 eNBoll 93] AAHAT. dE S0, £ sFHA ANES 7IA = UE(4, eNBoll <13 d)S $13F PDCCHE]
A5 el (CER2% FE 4= ). JEM deotst S 7HAE UE(el, A AA A EA)E 9
PDCCHS] 75~ &3 A (robustness) S 971 91aiA = 8701 CCEZF &2 & dvk. &g, PDCCHO] 3}

gl e el st =49 ¢ 3y

Ho
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

S=50ol 10-1443650

3GPP LTE/LTE-A Al=¥lo] A%, Z+zbe] UES $&l PDCCHZE 91Xk o= & (CEE9Q S (set)S A sttt
UE7} =419 PDCCHE wAE 4 9 C(CEE9 2SS PDCCH &4 &7F, 7+wks] &A1 F7F(Search Space, SS)
g #Z3oh, g F7 WellA PDOCH7F A 4=

AE 7NE 2 PDCCH 4 (candidate)ehal #] & 3kc},
UE7]' EUE ™ (monitoring) @ PDCCH $HES E&2 B4 Fo=z AHogdd., 84 32 b2 3718 7H4
T om, d&(dedicated) B4 F3FI FF (common) B Fiko] ol w o] A48 S 30 E 5
@79, E‘”ﬂ.‘ & (UE- Spec1f1c search space, UE SS)elm, ztzto] 7\d ES 913 A€tk (configured). 3

e U4 dMES gad sl

I'fO

= -
A e B BES A8 A3Ed. og BE 94 IUES 39

* 6
2]
Search space Sk Number of
i PDCCH
Aggregation level o
e Size [in CCEs] candidates M®
L
1 6 6
UE- 2 12 3
specific 4 g >
8 16 3
4 16 4
Common
8 16 3

T2 g g s, K= 84 dW =4 2 [=8e] tal 002 AT (set). P4 @D LA B SS S

of Wal, M KE o Aol ojs Aeldnt

Y, =(A4-Y,_)mod D

AN, Vai=mwn, A=39827, [=65537, k=L"s/2J ola1, n= FA T U &% WS ok, SI-RNTI, C-RNTI,
P-RNTI, RA-RNTI 5°] mm 913F AF&5 = RNTI o zEA ALEE 4 At}

PDCCHZ} muUE e = 7k A Ao s, g4 27k § o] PDCCH 1. po] o)Ll (CESS the 2o ©
o Fol7lth.
#84 13

L {(% +m’ymod| Necp i /L] }+i

o714, L 8 120] o8 AaE ¢ dew, =0,...,[-1o|t. TF wBA ¥+l A$-, m'=melth. UE
SSel 7, PDCCH7F RUE = AW Aol i, RUEPsks Ul wEs AA d=rt dAEd, o8 &
o, UESll 7l PDCCHO whEst AA] F=7b EAghchar 9] Aol o8 AAIHWE, n' =m+ ¥ - nq ©17 7]
Aonge WS AA] dE glojth, Y] wiEn AA] = g dE AW Ao AW A Qldx

(ServCelllndex)¢t -“sdstty. AW A Qldaes AW AS AdEsty] 98] Abgs= &2 282 (short



[0106]

[0107]

[0108]

[0109]

S=50ol 10-1443650

identity)i’ﬂ, o & Eof, 058 'ENA g Wel dA4d F e vET Fure] Ho g -1'7HA 9] A
T F ol st AW A QEARA A A A g 4 gl cl 1
FE FolA 54 ey o Adste d AL s B ldxgy] Boe BlA g A
T 54 AW Ag AdetE d AMEEHE =g ddzagta & 5 k. $, VBl Al whEIE AA
(carrier indicator field, CIF)7} A4%% grow m_moluq AN m=0,... 4 -1 ot i g ©
A FZhell A ZUEE PDCCH 1.9 7f4=o]t}, % , CIF:= DCIo xZ3h= = JJCEH Elacs

CIFE= 39 DCI7E of| AS 98k =A== AR L} EAE AASHE 1 AREET. eNBiE UE7F 418 DCI
7} CIFE X233 F deA AFE 49 AT éia ol g3to] A7) UElA L&E & AUrt. F, B A9
Aol 9@ CIFE A4 9e 4 g, wga FHAo] vsides = 9 2 = 10014 F 9 #A13 MU&%E}

o

|

S Fzk Wel 91e)e] PDCCH F1. Aol M 2] PDCCH (DCI)E A<538kar, UEE= PDCCH (DCDE 27] ¢
W TS EYUEHHS. 974, BEUEHeE 32 BE EUHHSE DI 2RWE g g @A
T el ZF PDCCHE) B 3 (decoding) & Al=(attempt)dhs A oujdtt}y. B A7 549 PDCCHE ZUH
2 5 AHAET & Atk 7|EH SR B Al PDCCHF AFEe= AAE 227 wid,
g DCI 2o B PDCCHE #kale] 2EAtE 74X PDCCHE &% wj7h4] PDCCHS] H&E
2 A E3=d, olfd #AS Efel= HAZE(blind detection)(E2el= E35(blind decoding, BD))olgtx

il

= E9o], EA PDCCH7} "A"#}+= RNTI(Radio Network Temporary Identity)® CRC(cyclic redundancy check)
27} (masking) ¥ o] ¢1ar, "B"egh= TR, FIF A) 9 "CEte ASFAAR(A, AF BF Ale]
=, Wz A 39 AR 5)E ol AEHe dolgd #d Fdrrt 54 DL ABREHS B ASHT
I A (assume) e}, UEE Aalo] 7FA 1 9l RNTI ABE o] &35}o] PDOCHE RUEHsla, "A"gl= RNTIS
7HA L Q& UEE PDCCHE #&3dtaL, 413 PDCCHY] A RS Ea) "B"9} "C'ol 98] A A== PDSCHE 4413

oﬂ
—~

o

Adutx o2 B A ¥ (configured) A% R =(transmission mode, TM)ol ulg} A7) VB Al A5=
DCI EWo] gebxity. oAl @a, 54 A% 2z 449 BE s ZE DI £9o] Alg=
Zo] olyg}, }\1-7] EX xE R <3

(R A/
ofr i rlr

A DCI EH(E) o] A& 4= Y. 45 9, IE=
A

RE 15E 9 F dhvel wet PDOCHE Sall Al2E P % PDSCH dlolE] &S FAa=s, 49 AT o &
JH o R (semi-statically) A€ (configured). ESRJIE HE Ao whg B <4t Fets 4 %
SIS A A9, L D LAl Ul Sl A RASAT FE. K 7S AT A58 8
A&7 (configure) 18 A% B= B D AF RooM E7F Bels 55 $3shs DI 29E oA
Zolt}.
F7
Transmission | DCI format Search Space Transmission scheme of PDSCH
mode corresponding to PDCCH
Mode 1 DCI format 1A | Common and Single-antenna port, port 0

UE specific by C-RNTI
DCI format 1 UE specific by C-RNTI | Single-antenna port, port 0

Mode 2 DCI format 1A | Common and Transmit diversity
UE specific by C-RNTI
DCI format 1 UE specific by C-RNTI | Transmit diversity

Mode 3 DCI format 1A | Common and Transmit diversity
UE specific by C-RNTI
DCI format 2A | UE specific by C-RNTI | Large delay CDD or Transmit

diversity
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[0110]
[0111]

[0112]

[0113]

S=50ol 10-1443650

Mode 4 DCI format 1A | Common and Transmit diversity
UE specific by C-RNTI
DCI format 2 UE specific by C-RNTI | Closed-loop spatial multiplexing or
Transmit diversity
Mode 5 DCI format 1A | Common and Transmit diversity
UE specific by C-RNTI
DCI format 1D | UE specific by C-RNTI | Multi-user MIMO
Mode 6 DCI format 1A | Common and Transmit diversity
UE specific by C-RNTI
DCI format 1B | UE specific by C-RNTI | Closed-loop spatial multiplexing
using a single transmission layer
Mode 7 DCI format 1A | Common and If the number of PBCH antenna
UE specific by C-RNTI | ports is one, Single-antenna port,
port 0 is used, otherwise Transmit
diversity
DCI format 1 UE specific by C-RNTI | Single-antenna port, port 5
Mode 8 DCI format 1A | Common and If the number of PBCH antenna
UE specific by C-RNTI | ports is one, Single-antenna port,
port 0 is used, otherwise Transmit
diversity
DCI format 2B | UE specific by C-RNTI | Dual layer transmission, port 7 and
8 or single-antenna port, port 7 or 8
Mode 9 DCI format 1A | Common and Non-MBSFN subframe: If the
UE specific by C-RNTI | number of PBCH antenna ports is
one, Single-antenna port, port 0 is
used, otherwise Transmit diversity.
MBSFN subframe: Single-antenna
port, port 7
DCI format 2C | UE specific by C-RNTI | Up to 8 layer transmission, ports 7-
14

E 7E AE B 1~90] ygEAoY 1 7o Ao dE REE 9ok vE AF Rzt Fojd 5 9
=

E3], % 72 C-RNTI(Cell RNTI(Radio Network Temporary Identifier))oll <o]&f A% (configured) PDCCH %
PDSCHS] #AIE deEb™, 9 AlSeol o8] CRNTI] 2= E-d (RCE PDCCHE Hostes AW UE:
471 PDCCHE HZetar s 7o Aeod 7 2ol wet o PDSCHE H&deh. & 5o, UB7F 49 A Al
23980 e AF 2= 107 AA4YdA, A7) DI =W 1A 2 192 PDCCHE 212 B358te], DCI £ 149
DCI¢} DCI 2 1¢] DCI & stE & 53t

VE7F 3t 3 258 5x 52 535317 A 7] UBSE 7] st A 258 ASs == Alo]o A
4 FAs] 9 Az A5 E 8 F g, LTE Al2=golA AFod (RSe 5x 54 9 A 54 & v
o] &=d + Sltt. DRSE 574 %E% A, CRSL TE EE oﬂ A 2 3:1 ZIt}. 3GPP LTE Al2=¥lellA] A elH

CRS&= && RS9 dFo=z
7} Baehe gojo £

2

g,
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[0114]

[0115]

[0116]

[0117]

[0118]

S=50ol 10-1443650

= 68 A EFA Ax AS(cell specific reference signal, CRS)E oA+ Aoltl, E3] &= 62 Hu 47)
PR U7FA] 2| Pk 3GPP LTE Al~®S 93k (RS TF2E EAIgE Ao,

7]1% 3GPP LTE Al&=®lolA (RSE Bx H2 2 FA 54 & tho] o]&¥ 2=, (RS¥ PDSCH AHS A3t
Acell) U] BE a8 g Auzygdox] A st gAZd 2 AEx eNBol A A E (configured)
RE QHHY 2 EA AFETE. EE (RSE o]&3te] CSIE AT + dom, (RSE ol&3te] 47 (RSE
xS ABxyle A PISCHE S8l 4l 2358 B2 F% vl 5 eNBE EE RBAlA 7 RB Ul ¢
A& 9]0 (RS AEst UEE A7) (RSE 7Fo &2 AY FAHE 4383 thSd PDSCHE A&E3t. 9=
o], UE= CRS REAIA 2l¥l AEE FAsta 7] 54% Asek, 447] (RS REE 41 oy =€) PDSCH7}
FE REE A1 oAy Ao disk v E o]83to] PDSCHF g ¥ REZF-E] PDSCH 213& HAET + dvh. 17

o]# A (RSE 7|WFo 2 PDSCH7} A45 = 4 $-olli= eNB7F L& RBol thalA C(RSE
kRS oW =7} HAsHA Ho)

s}

rie

=
HAEslof stz 548

ol gt TAHE A3 ¥t 3GPP LTE-A Al=®lel A= (RS 2Jdll UE-E5A 4 RS(¢]s}, UE-RS) ¥ CSI-RSE
F712 Aojdth, ERSE HFE 98] CSI-RSE AY e FRe A7 (derive) 93 AH-g€Th. UE-RS+
DRSS} o= & 4 vk UE-RSw=, PDSCHO &4 f5-2k #7gle] v MEZednitt ASH s 244
CRSS} &, PDSCHZE 2=AZHH ABxg oA PDSCHF W8 E RB(E)AA T ASHe® HAHTt, =3t
UE-RSE, PDSCHO] #lolole] 7h4=¢} #AIgle] BE ey XE(E)S T 455 = (RSSF @], PDSCHY] )
ojol(B)ell 2zt gt oty LE(E)S FalMwt dEdnl. upeba CRSell Bl&) RSe] eWs=rt AAad
Foolth, 9 CSIRSE A SA4S 9ol =99 ke RSEA], 3GPP LTE-A A28 CSI-RS A$S ¢le)
Mo (SIRS MAES @elalm 3tk (SIRS Ado] AAH AumadsolA csirs Az o

- a —
Velf TE p are] Az AREZA AEHE 2o Az 425 Koo ge A el wEag.
514 14

al(ffjl) = wlu . I"I’ns (m')

AN W, k, 1 & G Aol o Tl
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S=50ol 10-1443650

784 15
-0 forpe 15,16}, normal cyclic prefix
-6 forpe {17,1 8}, normal cyclic prefix
-1 forpe {1 9,20}, normal cyclic prefix
FRETIRT I 7 forpe {21,22}, normal cyclic'preﬁx
-0 for p e {15,16}, extended cyclic prefix

-3 forpe {1 7,1 8}, extended cyclic prefix
-6 forpe {1 9,20}, extended cyclic prefix

—9 forpe {2 1,22}, extended cyclic prefix
" CSI reference signal configurations 0 - 19, normal cyclic prefix
] =1'+{21" CSI reference signal configurations 20 - 31, normal cyclic prefix
I"  CSI reference signal configurations 0 - 27, extended cyclic prefix
[ 1 pefisi71921)
= {(— )" pef16182022)
["=0,
m=0,1,.,Ngy —1

max,DL DL
m=m+ [_N;R&_;l\’_&l:j

2
[0119]

[0120]  A71AM (&', I') & n, A2 Q3 (necessary) ZHES A5F CP E &3 CPoll ths] 22 ¥ 8 & 3

1 =
],

=1
o)
=2
{o

3 FojXTE, = ¥ 8 W ¥ 99 CSI RS AAEL RB % WA 2 otelly} £E9] (SI-RS7F A
AAE e,

ol
rir
=
=
i
1o,
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[0121]

[0122]

k
Qo

S=50ol 10-1443650

CSlI reference signal | Number of CSI reference signals configured
configuration lor2 4 8
(®,0) | nymod2 | (k) | nymod2 | (k') | nymod2
0 9,5 |0 9,5 |0 9,5 |0
ST el RS2 -7 11,2 1 (112) |1 112) |1
2 92) |1 92) i1 92 |1
3 72 |1 72) |1 72 |1
4 05 |1 95 |1 9,5 |1
5 @85 |0 85 |0
6 (102) | 1 (102) | 1
7 82 |1 82 |1
8 62) |1 62 |1
9 85 |1 85 |1
10 35 |0
11 25 |0
12 5.2 |1
13 42) |1
14 32 |1
15 22 |1
16 (1,2) |1
17 02) |1
18 35 |1
19 25 |1
20 aLn |1 Ly |1 aLy |1
FS2 only 21 oD |1 9,1 |1 01 |1
22 7D |1 7.0 |1 7.1 |1
23 (10,1) | 1 (10,1 | 1
24 8,1 |1 38,1 |1
25 6,1) |1 6,1) |1
26 G |1
27 4,1 |1
28 3G |1
29 (CA))
30 (LD
31 (18]
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[0123]

[0124]
[0125]

on
M
Jm
Qi

10-1443650

k
©

CSI reference | Number of CSI reference signals configured
signal lor2 4 8
configuration
(&',1) nymod2 | (k',") | nymod2 (&, 1) 1, mod2
FS1 and | 0 (11,4 |0 (11,4)]0 (11,4 0
FS2 1 9.4 0 ©4 |0 9,4) 0
2 (10,4) |1 10,4) | 1 (10,4) 1
3 9.4 1 94 |1 9.4 1
4 5.4 0 G4 |0
5 (3.4 0 34 |0
6 4.4 1 44 |1
7 3.4 1 G4 |1
8 8.4 0
9 6,4) 0
10 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 (aLy |t (11,1) 1
only 17 ao,1) |1 (10,1) [ 1 (10,1) 1
18 (CAY! 1 ©n |1 ©,1) 1
19 5,1) 1 G, |1
20 “4,1) 1 41 |1
21 G |1 G |1
22 8,1) 1
23 (7,1) 1
24 6,1) 1
25 (©A)) 1
26 (L, 1
27 0,1) 1

f
oY

= 7 AqpE A" A % 4lZ(channel state information reference signal, CSI-RS) A
(configuration)5< A3k Aolt}. E3] = 7(a)x= FE 89 CSI-RS AAHE = 271¢] (CSI-RS FEE ¢
CSI-RS %ol o]-& 7153 207F4 CSI-RS AA 0~195 vl Aolx, & 7(b)E= F 89 (SI-RS A=
471¢] CSI-RS EEE] 9l& o]& 7Fs3F 1074 CSI-RS A4 0~92 Yehd Aoy, = 7(c)x= ¥ 89 (SI-
RS AHE F 8719 CSI-RS XEE] 93] o]& 7}5d 5714 CSI-RS A4 0~45 vehd Holt}, of7]A
CSI-RS EE+ CSI-RS A4S 98] AAH o LEE ouet=t], oF So], 82 1504 Sty X E

<5

N

=

ofN ot o
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

S=50ol 10-1443650

15~227}F CSI-RS EEEo| sf33lt}. CSI-RS £EQ] 7j5ol] wret CSI-RS AA4o] el = g (SI-RS A4 W
7F FYstta slefetie CSI-RS A4 98] AW ey E£EQ] 747t th2W g (SI-RS A 4ol Ht},
3 (CSI-RS+= " MBEZgednit} A$SH == AAE (RSS 28] oo MBIy oS ddsts 24 A%
F7Ivitt ASEHEE dAdn. oghA SI-RS 442 % 8 52 ¥ 99 e, #AY E5 %L lﬂoﬂ’ﬂ CSI-RS7}
Afsls REEQ ¥ olygt CSI-RS7F AAH = ABxFdd Mz Gz, 8 ¥ 99A
CSI-RS A4 W3z7l Hdsittn szt= (SI-RS AES 93 B Zg Yol th=m (SI-RS *3@5 t=rka
E F Ak odE 5o, CSIRS AE F71(Lsixs)7F ThEAY A 74 =9 WlellA CSI-RS HEo] dA=
AlEE MBS QI(Agips) O] THEW CSI-RS AAe] th2tiar & 4 g}, o]stol A= & 8 52 & 99 CSI-RS
A HE 7} FoEl CSI-RS A48T, ¥ 8 =& 1% 99 CSI-RS A4 W35, CSI-RS XEQ| /|4 2 /= CSI-RS
7V AARE AR o] wet kA= CSI-RS AAS R3] Yt *xk9o] dAHE& CSI-RS XH_ A (CSI-
RS resource configuration)e]&tar 3 3lc}.

eNBi:= UEel Al CSI-RS A AAS L& u] (SIRSEQ AES 98 Abeu= otely £E9] 714, CSI-RS
e, CSI-RS MBS A (CSI-RS subframe conflguratlon) Iesigs, CSI ¥=ws 93k 2% PDSCH A4
Ao A3 UE AAH(UE assumption on reference PDSCH transmitted power for CSI feedback) P., A= A™
CSI-RS A4 gl2~E, A& Ag (SI-RS AB =z A4 Fo #3 ARE U = F 9

CSI-RS MB.=xg el HA = CSI-RSE 2] & (occurrence)o] thadt B I A F7] Taps 2 ABZ

A QIA Agipss 5SS ARG T BT Tsirs R Acsiws®l WS CSI-RS MEZH Q) A [ogipes
A g Aot
% 10
CSI-RS periodicity Tcsirs | CSI-RS subframe offset Acsi.rs
CSI-RS-SubframeConfig Icsirs
(subframes) (subframes)
0-4 5 Icsirs
5-14 10 Icsirs — 5
15-34 20 Icsirs — 15
35-74 40 Icsirs — 35
75154 80 Icsirs — 75

i
dlo
4>
tilo
rﬂ
i
gﬂ
rir
2
[
[ <l
oo,

JEo] CSI-RSE Egsl= By dEo] Hu.

(10 +|ng /2]~ Acsi_rs )mod Tesy_gs = 0

P UEZF CSI F=wis 913k CSIE Aol u] 47| UEZF A4Sk CSI-RS EPRES] gk PDSCH EPRES] W]
(ratio of PDSCH EPRE to CSI-RS EPRE)o]t}. EPRE:= REW ol *|(energy per resource element)Z 2| w]3tt}.
CSI-RS EPRE:= CSI-RS7} -3t REY olUA|E 9|v|slar, PDSCH EPRE: PDSCH7F H 73k REH olUA & <
u| gk},

Az A CSI-RS AA F2ExE UE7F AR Af AHE Aok sk CSI-RS HE(E)S HEY. o & &
o], eNBE A= A= (SI-RS AA FYAEA A= AE @QOIE}E A AlE CSI-RS Ao XE3E REENA
L AR A% Agor ANEy A4E Ao|mz | E: 39 RES AoA 4aE ATE 714 J

MG REE FolA A8 AEE AL YL AEE BE
Qe CSI-RS A4 PAEE 47 grevh LEO] g 167) CSIRS @
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

SS90l 10-1443650

[‘0

o 4 dtt. A7) 16-HE HEW F HA49] W] E(most significant bit)e 7 w& CSI-RS AAH HIE(
CSI-RS AA ezt FHe] CSI-RS AAel t-gatal o]ojx]= HEELS Q540 = (SI-RS #d
&gk VB 49 Al g8 A 16-¥E9 A2 A8 CSI-RS HEWA '1'2 4" vE(E)
&3k CSI-RS #Ee] REEC] dial] A2 dF €& FAgth. o8 B7F A= AF AdS Ao st
CSI-RS #H&l& A= A& CSI-RS =Heo]e} s},

mlrl .1}01:
-

A2 A= CSI-RS ABxH ] AAS A2 A8 CSIRS S 2§ste ABEZH Y =

CSI-RS MrB=eq) AA3} vpx7kA =, # 100 e [swE o83t A= A= CSI-RSe] EAE ?‘%8}%
MB o] UEA 242 = Jdvk. VB 384 162 w5ets By gdEo]l A= A8 (SIRS AL
zosictar At 4= vk, [ UEZF REEO] thal ¥]-Al 2 (non—zero) A% AHS AAsfoF CSI-RS w&
W AR AE ™S dgEoF sk AR 9 CSI-RS #Helel] dis] wRue A" & Qv

3GPP LTE-A Al2®le] wg Ad ZE(dF 59, A 2= 9 58 1 9 A=o] Aoue A% RE)Z 44
¥ EE CSI-RSE ol &3dtel AlY 54& F3dsta IE-RSE ¢l &3te] PDSCHE H& £& 5353 4 gl

H

82 A Al Alaglel AREE = AEFH A (uplink, UL) AMBEZHS 320 dHES ek Ao,

= 85 Fxed, UL ABZHYU2 Fabg mrdlolA ]01 F97 doly ooz F+EE F drt. sy E
£ oJ#] PUCCH(physical uplink control channel)”} 3& 3 Ao} @K (uplink control information, UCI)E
27 a8, 471 Aol g9l &dE = Advt. sk = o2 PUSCH(physical uplink shared channel)”}
ARE2F HolHE Y27 $l8), UL Bz de] tolg 9o e = 9l

UL A Bz Qlel A= DC(Direct Current) F-¥H&IE 7|Fo 82 A7t ¥ FukEatso] A
ot ‘:]'/‘] 43, UL A4 g Ze] gz ZRR 93 N

o DC HubETHE AlE Abel ASEA S BAAE
4 L& 989, 9 VRSl ti@ PUCCHE 9 Auxy
RB o] aasn] Aby] RB Aol %3 RBEL T o &FdA 7zt o2 RuksEnE A9t o
gt ¥ = PUCCHE, PUCCHOl &4 RB = -

o] &%
AguA gt Ao, RB 4] FAT TuENE P4,
PUCCHE Tho] Alo] AnE Adahed 488 & ok

- SR(Scheduling Request): A¥F& =3 UL-SCH AY9S 2Ad+=d AFg¥ = AHolth. 00K(On-0ff Keying) 4
S o] &3t HF .

- HARQ-ACK: PDCCHOll o % %'4 9l/H3= PDSCH *u st dlolg HAZ(d, sES=)ol th Sl
PDCCH & PDSCH7F g4 om A% A=A £ dehdd. 99 FEa == g SHew
HARQ-ACK 1H|E7} A&=a, F 7)o stgaa ch co 3k o ® HARQ-ACK 2H|E7} A%
ACK €98 XA E B ACK(ZFH3], ACK), YlAE]E ACK(o]d}, NACK), DTX(Discontinuous Transmlssmn) TE
NACK/DTXE 3H3tcl. o 714, HARQ-ACKe]2h= §-o]i= HARQ ACK/NACK, ACK/NACK¥} Z-g&wt}.

- CSI(Channel State Information): sl&Fg 3 Aol thdk I =w AR (feedback information)®]T. CSIE A
9 £2A A A|AH(channel quality information, CQI), ~2]3ZY && AAA}(precoding matrix indicator,
PMI), =2z EFY A A|AH(precoding type indicator), ®/%% = A Al(rank indication, RI)Z TA=
4= Atk o]& F MIMO(Multiple Input Multiple Output)-¥& =4 Hx = Rl % PUIE 233t RI= E

7F Y AT AL S B AT e 2ERY g 52 dlolol(layer) ] JFE on gttt PMI
v Ade] Fi(space) S WP #o =X, UE7F SINR 52 WIEZ(metric)S 7|To2 gL 4
AES 93l *iﬂh zolzy Aol ddgaE el (QIE A AVE YEhE e2A4 54 eNB
7FPMIE o] &3S w IE7} 45 F Ae 72l SINRS vEpdTh.

gl

Tl wvte) A

Fzehd, Il A Fal Al2gle sl DL gy oo W&k shuhe] UL WS 6H
52 FAE FH(FHFREFE I 2= (frequency division duplex, FDD) EE=9] 4 9-)st AL,
S (time domain)ol A AP 3 A7+ R YT ] 7+ FHo=w

=
TAEekar, A/et@EE A AR s S8 delH dE 52 FAS FIRNEEREY&(tine division
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[0145]

[0146]

[0147]

[0148]

[0149]

SS=5S0ol 10-1443650

duplex, TDD) BE=9] ZA$)stet. 28y, #H 74 F4l AlzgoA s By {2 Fa¢ g9s AE3sH7] 9
sto] Eo] L "/TE DL F34¢ ES5S Fol ¢ 2 UL/DL HYES ALesteE vk A (carrier
_]
o

aggregation i bandwidth aggregation) 7149 =9o] =& gt} wEul P (carrier aggregation,
CA)2 HF9 Nigsa Fu5E AHE5te] DL 52 UL B34S Fdsves HollA, 549 Hustes Fitgua
ag 7|8 Fake )9S sl wkbn Fulkdre] Aol DL 28 L BA1S F338k= OFDM(orthogonal
frequency division multiplexing) AlZ=¥l3} FEHT}E. o]s}, WkEu Ao o JAH= vy 24442
XYAE ukE9l(component carrier, CC)Ef F3trh. = 9(b)% i, UL 9 DLl ZHzh 37019] 20MHz CCE©]
BojA 60MHzel thYEo] A PE = du}. ZH7te] (CEL T3¢ Z=ddeA A2 AHsAY v-A-8 T —’F
Atk & 9(b)E | UL CCe W9 E3} DL CCof " Zo] BF Tdstar tAdd A7 EAHAL L,

CCol Y%L Zyxdoz Asd & vk, E3H L CC«] M=k DL CCe] 7W=7} o2 vl A4 wtga A4
= 7bssttk. EA UEA A sk 9 DL/UL CCE 54 UEAIA 9 A4 % (configured) A" (serving) UL/DL CC#k

g, 3GPP

LTE-A E%% 2 Qe BEE] A8 AcelD AYE ARgATH B4 AU dv A
olet g e }

(DL resources)$} A&FH A A (UL resources)?] Z%, =, DL CCF UL CCo %o
2 AoHt, é{’_— A w5, e DL AL UL AP 2o s ’é’ﬁ%(conflgured) S A= sl
HAA o] A Y= 75‘—r, DL AHI(EE, DL €09 Wy} Fib=(carrier frequency)9t UL A (&, UL CC)9

W3l 914 (carrier frequency) Atol9] H7|A|(linkage)T A28l AR o XAd 4 U, oE
o], A28 AR EBEZ= ¥92(System Information Block Type2, SIB2) #7]A](linkage)dl a4 DL AL}
UL 2ol ZFo] AAE 4 Utt. 7|4, ¥kEy Fage §S 7 A 52 (09 F4 F35(center
frequency) & ol gtth. o]stoll A= 12 F3F(primary frequency) oA s#3st= A4S 12 A(primary
cell, Pcell) && PCCE A Asla, 22} F3t4=(Secondary frequency)(FE SCC) AolA F&stE AL 2%
A (secondary cell, Scell) && SCCE A3t}. d3FH oA Peellol Sl wrdul= 313k 3 13} CC(DL
PCOEa &b, FFH A4 Peellel of-&sh= wkEs= UL 12 CC(DL PCO)Ekar vk, Scellolet §He
RRC(Radio Resource Control) €374 704 (connection establishment)o] ©]Fojzl o|Zd| HA 7}5slar F714
ol BA e AFS fd AHeE 5 Jde A ouditt. VB Als(capabilities)ol wel, Scello] Pcell
I A, 47l EE s AW A E&(set)S FAAT F Advh. gL I Scellol ti-gste HHEite
DL 2% CC(DL SCOE 8tH, &P AclA 7] Scellel digshE wkEm= UL 2% CC(UL SCOEF ghet.
RRC_CONNECTED “gefoll dAIvt vkt o] AAHA &7y whEat A4S AdskA] &= B 45,
Pecel IZRF HA ¥ Av Ao 3|

of

eNBE= A7l VBl AAd AW AE T 45 Ee dFE @43l (activate)dAY, AF-E v
(deactivate) St 24, UE<e] FAlo] AL&d 4= o}, 7] eNBE EAs/REAslE = A8 HAT & 9o
o, SA3/mEAsEE A FES WA ¢ b, eNB7F VRO o] & 7he3d A A-E47 Ee B-54
qog FgstH, 7] VBl digt A de] duHoz AdAY(reconfigure) A 7] UEZ7F A=W
(handover)3tA] @+= &, Aot ddH AE F Holk shvhe HEYsE A b=t B tig A e A
HARD AjdAo] opd g H|&ASH A = Alo] Peellolgtal & & vk, eNB7F Af-HA &4 3h/v &g st
g = 9l Ao] Scelloldta & 4= t}. Pcell®} ScellS AARE 7|Fow FRE F£x Qt}. 95 &
of, 54 AARE 54 AL SN SFAEES AAE e, ol 54 o] Peellolzt AA
Har, Y] A(E)o] ScellZ AL 4=

T 102 vrET IS Adats AlaHlA AEe] AHE Ag st

T 10004, AAE A(configured cell)old} T eNBY AL ZFo|A U2 eNB & ERFEHO = HuE

TAZ EE a8 w53 JAo] 3d A2, IBEE HAAgdct, BlA 2A4E de %H% UEA - =
Ae] Aolgtar g 4= k. URel AA" A, ZF, MW A2 PDSCH Aol ot ACK/NACK $13 2ol

ma dekgitt. @4stE Ae Ay B AAH %‘% Zoll A A A= PDSCH/PUSCH <ol PCLQE% 474
A2 A PDSCH/PUSCH A4S 913k €SI B9 SRS Ado] e4dstd A Aol A T%EE}. H] &g sty A2 eNB
o] Wy =2 glolv(timer)e] F2tel oJa)A PDSCH/PUSCH Aol ol &5 dus e AEA, sd Ao
gt (ST Ba 2 SRS AEE dg Aol FuEn. FnE = 10014 Cle 94 AddE Ay A 9
922 on|atn] | C[=07} PcellS 93] 48T},

3GPP LTE/LTE-A Al2=Elol= |d AHe Fruwl ¢lo] &85+ /I FZ(open-loop) MIMOS} g A H ol wx=ul
S o] &3t "HFE(closed-loop MIMO) F 7] A& wralo] EA)stct, #HF 2 MINOS ZES5-, AETy A

i
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& 747 MIMO otelute] T3} o] 5 (multiplexing gain)= 7] Y&l AE AHE, =, (SIS vlg oz HI¥w
(beamforming)S =3 3ch. CSIS Haslz] 98] VBl 98] AFEE 4= e A7 2 F35 AU ELS eNBoll
o3 Aoj¥Ek. dE Eo eNBE FH A CSIE L7] 918 UEAAl PUCCH HE+= PUSCHE &93ste] staked =
CSIE F =3ty s,

CSI Bl 714 & HF7]3 o Agen. 714 SI Bie, 593 45(dE 5o, B $A14<

a
=
(simultaneous) PUSCH % PUCCH A%< 9l

AR w2 ka1 PUCCH A< A7 o] PUSCH sto] e AMB =X
(subframe with PUSCH allocation)¥} FE3st= A-$)7F obd 3k, PUCCH oA UEel 2J3] AFwHT. CSI
RI= Z57] #Ho]d(long term fading)ol 2la] *]¥jZ (dominant) o2 ZAAF =2 PMI 2 QIEt E4 ¢ 11

F712 VBl A eNBZ H=wlglch, who] w]F7]A CSI Hali= PUSCH ol dEHch. BlF7]4 CSI B
Ay dolge ~AEHE 9% DI (dE £, DI 9 0 52 49 DCI) (o]st A&y DI £9)ol
EgkE (SI 2% HZ(CSI request field)ol 93l EFA(trigger)® . ABIHY pillA EAH A4
Alolsl, MW A oF 3 AFPa Az DI EFW Z& do HE e T E(random access
response grant)E H &3 UE=, 39 CSI &% =7 CSI RuE EASES @A da 9 ST 8%
L=7F fFHRE(reserved) o] ofywW, 7] AW A o] MBSl kol Al PUSCHE o] &3Fo] H]F7]%
CSI BuZE 33tk A7) PUSCHE MEZHY pollA 259 Ay DCI EWo whel AEZ A kol A
%%+ PUSCHelt}. FDD2] 7 $-, k=4°|t}. TDDS] A%, k= the ¥ol 93 Fozlt).

% 11
TDD UL/DL subframe number »
Configuration |0 |1|2|3(4|5|6|78|9
0 416 416
1 ' 6 4 6 4
2 4 4
3 4 414
4 414
5 41
6 717 717 5

dE Eo], TDD UL/DL AAo] 621 UE7} ABEZH S 9ol A A o o3t A3y DCI =S AE38d,
471 B ABEXH Y 945, =, 7] AEEa DO 2He] HEd AREYY 95 ¥3ste 74 = ﬂ%‘°ﬂ =
a2 B4 Zyde] B 4o Ar] MW Al o] PUSCH AollAl 7] AEd JEFd3a DI 29

CSI & F=o 93] EgAE v|F=7]4 (SI RuE F3shr},

A CSI & "o Zoli= 1 HE 22 2 H|Eo|t}, (SI &4 =7} 1 vlEojd, 'I'=Z 233 (SI &%
de= A8 A o tid vFE7)| A (ST HaE EglAST). (ST &3 "=yt 2 vEod, e ¥ zhol
S3l= vF714 CSI Bzl EgAEY. & o = A%E I DCI WS zh=(with) PDCCHl ok CSI &
4 d=E5 e,
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M
Jm

of 10-1443650

# 12
Value of CSI request field Description
‘00 No aperiodic CSI report is triggered
‘01’ Aperiodic CSI report is triggered for serving cell ¢
. Aperiodic CSI report is triggered for a 1% set of
serving cells configured by higher layers
(1 Aperiodic CSI report is triggered for a 2" set of

serving cells configured by higher layers

-, LTE/LTE-A A =Elol] CoMP 7]&S #&3t= Aol 13451 ATt ColP 7]&e B4 »:=E
(involve)3dttl. CoMP 7]<4so] LTE/LTE-A A|28lo] T % ColMP 7|4 d3dd A2 A4 Ry A
ATk, HF wrgo] FAld Fpojate WA wel UE7F FAlshE CSI-RSEC] AAo] vrdstA &A1
215}. o] wjoll, 7]¥ LTE Alz=®lell A= UEZ}F CSI-RSell tisl] vl-Al2 AF d=gS JAdoF k= CSI-RS
22 CSI-RS #Ae dAo] Aol Ul AHEE & Aol vall, CoMP7F AA ¥ UE, =, ColP R== dA 4
UES] Z5-, 7] IEE & A2 = & CSI A A4 59 Hu 7HT7]' 7R ¥k UE7}F s o
(one or more)®] CSI-RS A9 AAE=E=ZH AAH"E 4+ 9 A% = UE7} ColP REE A
A9, A7) UE= sty o]4+e] CSI-RS A AA S #3 AEE ¥3 H‘s}% H AS A5 5T
CoMP¥ERF ofufel whEst A (o]t CA)E UE A A W AR 3y ool CSI-RS A1 AAE
o] AbgH 4 3t}

o
i}
2 A A=

[‘

o
i o

%2
A

g, 71 LTE/LTE-A Al=Rlol M= B 54 A A oM shiel m=eAl/24E Ass A&/
Atk = 71F LIE/LTE-A Aa'lel A= shfe] AW A Aol shvbel 74 "anto] S48z, she] A
WA dfa] ahvke] CSInte] UEel ol Alxkd o AATE. olel] Wl Ho] mE=So] FukEE CollPol A&
=¥ Ee wrgo 2HRER FHA A AV gE S Ao =5 F2 =9 X mek CSI-RS
A Aol debd 4 doermR (Sl CSI-RS A} dAdtdct, wgk ColPol Foldhes =8 Abe]o] 4]
g0 W= Ad Ayt OE 5 Aok A ZE) Colbrt AAHE w=d 5w ZFEE (R
o8 F49 4 A A FAEE SI7F EAT & Jdoernz B AW Al Askd 4 dE CS19 Hu
AG7F 18Y 2 A5 5 Avk. E7F CSIE folli7] f1siA UE7F oW CSIE o9 A ®arsfof sh=A7F 4
A AZel sl 4D = ek ColP7F AA S VB 28] 17] CSI7F AxbE & 91 Bk ofye} H49)

N

CSIEE AArE 4= Qth. wabs UE7} ColP REm AAdgd, F7]73 &8 1)
UEe] A® Az sl o]ake) (SIS ek CSI Bart AA"E 5 9

714 CSI Bars 9fsf, 7]

g SbA A ek vpel o] CoMPoll A CSI= Ad SHAol AFE= = CSI-RS A3 1M SHAol AMg == A4
(o8} 7+4 =A(interference measurement, IM) A AP}, o3t A5 &AL 93k s41}o CSI-RS =}
P b =4S 93 sl I A9 A3 (association)S CSI ZEZAA(CSI process)eh 3tk & (SI
ZZ A2 skl CSI-RS A 2 IM A (IM resource, IMR)¥ A¥E 4 Qltt.

UE7F 12€ eNB S 7] UE7F 9123 Ae) =g #ejahis eNB(olal AW eNB)= I A4 AolAt o
H AT E AFskA &= Aol vttt webx] I A2 AlZ-d9 CSI-RSSF whzb7bA| o] WA 0 2 (Ee]
A A7 D(configured) 5= ATk, dl& Eof, eNB: U7} 1M SA0] AHES AQoAES M A9 A=

A2 (SRS AP AN G 16-H=0) WEY 9 CSIRS Az 2L o) &ake] WEolAl Lz 4+ 3
th.oolek ol IM Aol A Ao ® Ukl A= 4, VB 271 I Aol A 3t & SAstar of 44
o) (51 F4el Aol A 1 Al Dol g0 SIE ALY 25 o FAom

UE: CSIRS 58 (RSE whgow Ad 24S Faeli M AUS wgow 14 =48 Fase], 47
g 243 47 44 54 7INOE (SIE ol 5 9

wheba] URel o8] wasli shbe] CSIE shibe] ST ZEA|xel tg-8 5 Qlt, 7z (ST TEAAE 537

4
Q1 CSI M= 84 AR 4 A, SPAA FEu Agolg L vEw ve | vEw 57 9 wee o
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]
[0168]
[0169]
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[0171]
[0172]
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ZA TS on| gt ﬂz‘ﬂ QgL FA Zyyd W MEZYIE T v=wo] Qi AF MBIz Yo of

S3t), FEw Zes R QL PMI 2 TPMI & H=wEE CSI7F 288k Q17F F < (wideband)oll o gt
=l = ( ubband)oﬂ gk CQIQIAl, UEe <3 Aeld AEm=d CQIAXd whgl, —1e]a CSIZF

S ZoeteA ofF-of & PMIE Egeh=A B9 PUIES Edatexd wel g2 HoeE 4 gl

112 wEs 44 2 ColP $el weh BAE 4 gl WARS dA@ el E 1614 (1, f2, {3 2
f4= eNB1 Bl/H+= eNB 27} UESFS] SAloll Abg3dhe Ao] F2hebes Wkt Fabg=o sfdgict.

= 11(a)dll A ¢ 2ol UE7F 9 A AS AU™ eNBE 1 HES (ST &4 =2 DCI 9 0 == 4(0]8}
DCI 29 0/4)E &3 VBl Al AFe). = 11(b)olA ek UE7F CA EA4oA o8 7o) M A& AW eNBE
2

[e}
I 120] W2 2 H]EQ (SI &3 H=E DCI W 0/42 E3) UEA AEsrt. waba] E= ste] Aw A

WS AYE A, DCI W 0/49] CSI &% E=5 1 v EZT dAstar, CA SA40A o8 M AW A
AU 49-ol= DCI =9 0/49] CSI &4 Z=Z 2 H|Egn st €t & ColP BE7F AAHEA] o
W, oA AFS mke} o], CAVF AAFEA A whg, 1-HE 2 2-H|E (ST 874 IE=EE o] &35te H|F7]
2 CSI BRauvl EgAE 5 9

9™ ok AH3t npel o] ColP SHAolMe= MY AEa H49 (SIS, &, 559 (SI TAxE0] A
A= Aol 7tssith. AW A o i sy e HY (SIEC] AAE F e AFE EE(F, Colp
RE)olq u]F7]% (I s EfAsE Wyo] EAdT

T 11(c)ol ek Zol UE7F ¢ AS AUz, F (Bl e AW Avk AA4gdsy o Ao tha] CoMPES 9]3h
= (SISo] A" A9, B TAHAE ggkoy) B v %% ZME 2 A thal ColPE 93+ b=

= = ®2
CSIE, =, o= CSI Z=A2E0 AAHE 49, (SI 83 d=E o9/ AR&stal 43 1A A4 4
27 .

>~
-
o
ol
-
Rl
ol
=

d% oMPE 913 E}'& CSl=, =, E}'& CSI LA 250l *é%ifﬂ A9, CSI 84 =g o

A% AJNAE A Dot vk, B Sy A= Hed UEZF CA A oy 7o AW AL Ay,
T AR e dAe Ay AL 98 ClPE 913 v CSIEe] A4 37

UE7F Bao] A AS=x AAE i 7] B AW As & Aoj= shvo] disl sk o]4de] CSI Ji*ﬂ
27 A9 £ g A REg A9 S, UE7F CA+CoMP $7 &ell Qluba Rl H3F CA+CoMP 37 ol A
CoMPe} CAdll B AREH= AW AS ColMP Aot H3stal CoMPi= ARE3HA] ¢kom CAolwE AMEH = A8 H]-
CoMP(non-CoMP) Ale]e} A gtt}. o]} CA+CoMP 3ol A CSI &% =5 AAsta dAste WP Ee ds A
Qketct. Mw o] HolE flste] CAHCoMP7} AAH A5 o= st 2 W] HAAloEo] A oy
o] AAleES CAZF AA A ¢kar ColPrle] 4 Xé d Aol bR o] WAoo ® Agd 5 Q. S 2 F
Hol AAGEL CoMP =R AA4HE B dsl 24" 5 Q).

2 qo
2 &
+
s
LB
riet
oM,
g
25
)
AN

A. CSI 2% Hx=9o] Y& (Contents of CSI request field)

B oubedo] AAe] A CHCONP TAGIAS (ST 84 R Agkah, 5] 93 FEs 2 HE EE 1 o]y
S HIESR 742 F vk & 2= ofdiek 22 AW (description)E WA F& AN C
J(E)e] CSI &4 F=o AHgHE= S At o] wf, #5714 Sl= % 11 3 7 129 g A9l
A A wkeh vk 2 MY A o] PUSCHO o8 Bagvka 7hg et

—-"No aperiodic CSI report is triggered"

-"periodic CSI report is triggered for all CSI processes for serving cell c¢"
—"Aperiodic CSI report is triggered for a CSI processes for serving cell c¢"
—"Aperiodic CSI report is triggered for a set of CSI processes for serving cell ¢"
—"Aperiodic CSI report is triggered for a set of CSIs for Pcell"

—"Aperiodic CSI report is triggered for all CSI processes for Pcell”

-"Aperiodic CSI report is triggered for a set of CSI processes for a serving cell configured by higher

layers"

-"Aperiodic CSI report is triggered for a set of CSI processes for a set of serving cells configured
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[0178]

[0179]

[0180]

[0181]

[0182]
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by higher layers"
-"Aperiodic CSI report is triggered for a set of CSI processes for all serving cells"

-"Aperiodic CSI report is triggered for the first CSI-RS (or CSI-RS resource + IM resource) set for
Pcell"

—-"Aperiodic CSI report is triggered for the first CSI-RS (or CSI-RS resource + IM resource) set for a

serving cell configured by higher layers"

—-"Aperiodic CSI report is triggered for the first CSI-RS (or CSI-RS resource + IM resource) set for a

set of serving cells configured by higher layers"

-"Aperiodic CSI report is triggered for the first CSI-RS (or CSI-RS resource + IM resource) set for

all serving cells configured by higher layers"

o]7]A "Aperiodic CSI report is triggered for a set of CSI processes for serving cell c¢"&F g2 A4
c®] CSI ZrAI2(E) 5 29 AS(, RO o8] A€ dF Ee dA ST TRAX(E)S Bashs
oujgtt}y. UE7} ColP R=2 AAgEd AW A cof 3fu} = 1L o] (ST Z2A~E] AA"E = 9l
4], 7] UE7} "Aperiodic CSI report is triggered for a set of CSI processes for serving cell c¢"o| Ul
e gto® 9 (ST 8 =5 s 7] BE 47 AW A col dis] A" ST ZRAA(E)
ZolA A9 AE(d, RROCl olaf) AAw dde] (ST Z2A2~(E)(a set of CSI process(es))ol thak H|F
717 CSI BaE 4=83tt}y, T3l "Aperiodic CSI report is triggered for a set of CSI processes for a set
of serving cells configured by higher layers'#} -2 49 Al (e, RROC 2] e ddo] An] AE
(a set of serving cells)®] XA CSI ZEA2E T A9 ATl os) A4 A5 == HA ST T=Ax

(5)& nase AL ovg,

oo rir W px
tilo

ols

A8 AFo osf AT, A7) AW (description)E & dHE YERES A% (SI 83 d=o o)
EgAEo] yjewyoel d&= (SI(E)E HF 73 (ST BaE UE= PUSCHF g5E A9 A co uet g2

A<
T A

Eodbg e CA+CoMP E-g ol e] CSI &3 o AAgdE 4= 9= e dE2A F 13 € X 145 Aok,
F 13

CSI request field for PDCCH with uplink DCI format in UE specific search space

Value of CSI request field Description

‘00 No aperiodic CSI report is triggered

Aperiodic CSI report is triggered for a 1% set of CSI

or processes of serving cell ¢ by higher layers
Aperiodic CSI report is triggered for a 2" set of
‘10° CSI processes for a 2" set of serving cells
configured by higher layers
Aperiodic CSI report is triggered for a 3" set of
‘11° CSI processes for a 3" set of serving cells

configured by higher layers
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* 14

CSI request field for PDCCH with uplink DCI format in UE specific search space

Value of CSI request field Description
‘00° No aperiodic CSI report is triggered
‘o1’ Aperiodic CSI report is triggered for all CSI
processes of serving cell ¢ by higher layers

Aperiodic CSI report is triggered for a 2" set of

‘10° CSI processes for a 2" set of serving cells

configured by higher layers

Aperiodic CSI report is triggered for a 3" set of

‘ar CSI processes for a 3" set of serving cells

configured by higher layers

MBS poll A 54 A AS 91e R DO, =, AFE A DOl 29 Ul CIM 47 54 Ao AW
A ﬂtﬂioﬂ 27 AR A DI EWE FAIE, CAHCoMP 87 819] UEE ¥ 13 =& ¥ 140 whe} (ST &%
A} 7] Eﬂ }ﬂ\ﬂ] A o] PUSCH /\}oﬂ}q x{ﬁ:tﬂ— Z[:

u} 138 Fxshd, o F So], UE7F CA+CoMP Sl A '00' o8 2 X (ST &% A== Falshd A7)
E4 A9 Ao PUSCH Aol A ofF-# u|F7124 (SI HiE Fa3daA] &eth. & o &, UE7} CA+ColP 379
A0l em B (ST 8% FEE Al BlF7]A ST Eavt A7) E—ﬂ A Ao (S] TRAA(S)
T 29 AT s 2AE 4y ST TRA=(E) dd EdARE & F don, 4] EE 47 53
A Al PUSCH Aol A A7) d7de] (ST ZaA 2 (5)o] et HF7]14 ST RS AFdc. 7] HF714
CSI Ha= A7) CSI ZRAA(E)C tgh CSI(E)S X283 F vk, = v o=, CAtCoMP 3ol A UE7}
'10'e2 gEA CSI 2 =B FAEE blFr])F ST Bl AY AFol g8 AAw dwe M
A(E)el gk AA SI TRAA(E) 5 g3 (SI ZRAA(E) sl E71E 1, CA+CoMP 744 UE
7F 1R SR CSI 8 dEE FAISHAE HF714 ST Bavh A4 AlSel o AgE vhE d-e] AH
A(E)el gigh AA CSI Z2A=(E) 5 dd9 CSI Z22A () g8 EAES & & 3

%!

l
o,
:‘.’:
m
,
N
s
e
N
N
2
()
2
f
R
il
>
T
[&l
=
ks
5
z
>

Hodbg o] AAlo] Aol 9J3hH CoMP oAM= CSI &% HEV 7|3 A3 749 HE(E)EH I4=
T A
B. CSI &3 I =2] F-X (Composition of CSI request field)

eNBi= CA+CoMP /X CoMP 7ol ¢l UEelAl DCI £ 0/42 UE SSE %Fa) A5 w, ¢SI &% d==
$18 2 WE H I o)A HEES AFET 4 dTh. wpEbA] CA+CoMP B/HE CoMP 3H7doA (ST &% 4=
= oy rtA o g AR F Quh. o2 Bo], (SI &3 Z=E g WAL F ojx sl et A

4 % gk,

~CA+CoMP 2 /H+= CoMP 7oA (SI &3 =& Al83 4%, (SI 8% F=9 HEE F 1 HEE= CoMP/CA
AAE $13] AH8E = . dld B E+= CSI 8% d=9 x| HE(E)°] ColP 34 S $13 CSI 8.4

7]
=9} o] A=A ol CA FHS 3 €SI 2% D=9 o] A E=AS Y. e Be &
A& DCI Z¥ 0/49] €SI &% A=2 A 49 (ST &3 =9 54 3 HES 5 yvA HE(E)S
CoMP& CSI &% A==z FAAA A (SI 83 J== JHAAXNE ZAASL. o2 Sof, (SI &% F=9
EQ HEZL 0o 2HA glod, A7) BE A7) (ST &% Z=o ymx HE(E)S algos ¥ 11 9 &
129} A=l Ay AR vpirpA] WA o R H|F7]A (ST Bzl of| AW Aol did] EAEEAE %
@g 4= ok, wbde] CSI 23 Fxo 5 wEVE 1o @A lew, 4] BE A7) ST 8% =9
Uz HE(E)S & o] AAl AdA Ay Aol wel vF7]% (ST Barzh oW (ST ZEAAEo|

el EdAH=AE Gt & QU

~CA+CoMP /= CoMP &7l H (SI &4 =5 AT 49, CSI 8% Fzo] dX F(E)e 54 H|F7]
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[0196]
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2SI Bag 7H7I=s s a, vy @(E5)2 49 AlS(d, RRO oJa dd d- CSI(E),
=, 4] CSI ZRAXA(E)S PEWI ol Agd 4 Stk 7] d9e] CSI(E)2 ZF H-CoMP Ae] CSI<k
7} CoMP o] ofe] CSIEe] o= ofFojd & tf. & 5], 3-HIE (SI &% J=9] Flo] 0009 4%

= ol H|F7]4 (SI Rk EAER &S(no aperiodic CSI report is triggered)S 9mlata, vpw =
CSI &4 =9 FgeE2 49 AF(el, RROC o3 d4¥ 4] SI(E)S 7HIZ & Ak, & & o=
CSI &% F=29 Fro] 00091 AS-&= obFdl w74 (SI Rai% EFAEA ¢e(no aperiodic CSI report
is triggered)< 9Jmlstar, CSI &4 H=29] o] 00191 A-= ¥]F7]1% CSI PUSCH ol AbE-= = Aol b
gk =714 CSI B E ofusie, ymx] CSI 83 F=9f F(E)2 ¥ A, RROC 93] AAH o=
9] CSI(E)E 9ued =

—CA+CoMP /X% CoMP 7oA CSI &3 H=E AM8E 749, CSI 874 d= B dvfo] Ao AdA] A
o)
PO

AlE WEE T o= T ok 5 2 age) AAlel BlA CoMPg CST 2.7
Brs 2wl Ao Aol met %oi E‘ T AT 2 @] AAjel Bell A CAS CSI 874 dE+= CAS CSI
8% drs % 113 % 129 #dd Aol mel Fold 4 9ln. dlE So], CAS (ST 84 E=7F 1 HE
o, 'I'® X CSI 8 d=s AW A col tigh HF7]A (ST KaE EAgth. CAg (ST 8% I=

i
g3k ¥F714 (SI ®avl EgA g,

= CoMP+CA &l A Alss o /e ago® i 7 25w ST 25(CS]
set)ol gt RRC A4S SHHo2 3T AL AMArh. E= CoMP+CA &7o0A 2 A Avpe} (ST 25
of Bigh RRCHASE HHAeR +3T A& AgI. 5, & o] A = CollP+CA 3 elA w5715
CSI PUSCHE &8k AW A5, =, w5714 I8 Y= PUSCHZE 295« *131 A e e 2w
o= v, CSI 8% FB=d o8 Egfrd 4 sle (SIE9] E&(5), 5, S Z3(5)S AW 4 254
2 5yHor AA4d & An. o 4, SI 83 Fro] o EA® HF71% (ST s 2+ PUSCH
7holwl AW A el 3 M Ae] PUSCHIA ol whet 53k €SI 84 B= gho] & (SI Ba& Ed
Aeks Ao sidd F glrh. Ee o] Aald G ST 84 Ard o8 EdE 5 gl S 25
(B)& MY Ade SH4oe 443 4 Ao
72 A Ee A a9 ST 2% drole RRCl ofs) A CSIE9 2 d%i‘ﬂ 03714 €SI Bare] o)
£ A9 ghEel T ® 108 FISW 71=9] A5 A RRCOl o8 e AW Age] mE2 oW
A Aol WF71A CSI PUSCHE AFeteAl, =, " M Aol nlF7]4 (SI ®is 2= PUSCHZE -3
H AR Aol XE AW Ase] Wl sdsith. ey o] A Col ejshyd, CSI 84 A
=5 9ol RRCl ofs] HAH CSI5e] E&d ZE el £33 A ASdA w5714 S PUSCH7E =2 A
A FdatAnt, mgo] thE Il Hak AW A(E)dl HIF714 (ST PUSCHZE E-ASW 7] ve a5
ol & AW AS)el A= A7) SI59] B&o] wEAl gddtis & & fd. B 2 AW Al
disl CSI 84 =g 9% OS] Z&(S)0] 584 es AR sdd A o] ohd & (SI 84 A=
o #tel sdsithal shdete w714 CSI PUSCHE Y2 A Aol thawl A7) CSI 84 dE=7F whEs
FTAT CSI Egoll e Bus B dom & & b

o Eo] 479 AW Aol EAlg wf A 12 A28 1F 1, A3 %2 A 45 1F 2843 33, 1F 194
v =712 CSI PUSCH7} EEIHE‘ B, =, 2% 1ol &3 A Ale] PUSCH Aol A wl=71% CSI Bart A%
2 A$-E 98] RRCl o) A= 2709 CSI 222 {CSI 1, CSI 1 + CSI 2}o]ar, 1% 2904 w5713 CSI
PUSCH7} EEAE A$-= HoH RRCOll o]l AAH 2709] €SI =& {CSI 1+ CSI 3, CSI 1 + CSI 2 + CSI 3}
o k. o W, A 1 & A 20 A BF7]A CSI PUSCHZE EE]AEW CSI &% Hx=o] ofs) AAl¥ =
CSI 52 {CSI 1, CSI 1+ CSI 2} & 3= aMEar, A 3 32 A 494 H]F7]4 (SI PUSCH7 EFAEH
W ST &% Ao os] AAHE (ST S-S {CSI 1+ CSI 3, CSI 1+ CSI 2 + CSI 3} = sz aidd &+

A
g o] Ao Coll A CoMP7 A7 UE= CSI 87 F=g 2 dwe] AAjd Aol whet sijAe o+ .

D. CoMP "=} H]-CoMP del vjsf t}& CSI 84 J= ARG

Eoubg o] Ao Di= CoMP Aol ®]F7]14 CSI PUSCH7} EglAEW, =, 7] CoMP Al2] PUSCH “oll A H|F7]
2 (SI Bazl 3w ojof sl Afols= (SI 83 FEZ CoMPg (SI 83 == sAslaL, H-ColP Aol
H|=7]12 CSI PUSCHZF ER] AR = A$ole CSI &4 =5 (A% (ST 84 d==2 48 AL Aotsith, &
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[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

S=50ol 10-1443650

g o] AAle Dol o, dlE 5o, & 11(d)e] F3elA {1 A v]F7]1% CSI PUSCH7F EEjA Y= 4
$-, &, f1 AoA wF714 CSI PUSCHZ} == 497k UE7F €SI 8% F=E CoMPg CSI 8% 2=
Ak, f2 A £f3 A f4 AolA B]F712 (ST PUSCHZE EvlAYE ZA$ols= UE7F (ST &3 F=2 CAg
8% == AstA Hr.

B
SI

(@)

H

12 & 2o A AAqE AHstr] 917 2ot

i)
of
Lo

u:—iN

o] AAld DE, CA+CoMP 37 Ale] (ST &3 HEE AAs= wHoz E dgoas 3 (ColMP
71% CSI PUSCH7} EE]AEE Z9-ole (S &% =2

]-CoMP Aol Al H]F=7]2 CSI PUSCH7F &= %o (SI &% A== A% (SI &% J=z A
o, = 128 FEeE, = 120049 ol 7] o] ColPE A
of =AM w, f1 A wF7]4 CSI PUSCHZF EAH = A9l ST &4 F=5 1 4] ColP
25to] (SI &% == CoMPE CSI &% FBe=A sfjAsta, 2 AA HF713 (CSI PUSCHF E
Sol= CSI 8% =5 2 A9 ColP $4vks gste] (AS CSI 8% H==2A s4stm, (3
714 (SI PUSCH7} Eg] A= A= (ST £ I=2 CAS (SI &% d=2 M= AL A

H]

22
P‘L
K

Y

1 o
N
rO

L)

z O e

)

FO o Mo ol pot o g (A
o 20 N oon i

e

¥

o] Aol Do, CoMP¥ CSI 2% u;i‘:% W

= N"]"ﬂ Aoll whe} Fojd = 9t}
o Dol A CAL CSI &3 A== CAL CSI &% F=

11 3 % 129 ¥dd Aol wpet

i)
ol

i ne

2
Ll
fl

g
2

o]

AN iz
-y Lo
i

{Llrfﬁ

E. AEZ Y 94X (subframe location)E o]&

Eoabg o] Ao Di= CAHCoMP $3ollA (ST &34 FE=E ColP $74 T CA 740 2A A&y, A7) CSI
874 F=E5 CoPgo= SHEH Ao M Ao RS Mrxgle Ao ugt g8 AL At
Ela=

o B Bof, B utwe] AAd Dol o3, EE (SI £Fo] A$d ABZH Yol T4 A (£ A4 WA)
ABzgelold A7) €SI 23S CoMPE CSI &3 F=9 Aoz s, (SI 230 Asy MBZ o]
AL A (F8 E4 HA) ABZH o] A7) (SI 3¥S CAR (ST &% F=o Ao= ajAad = g}, ®
O o=z, IE= CSI 83o] Afd Mg doe]l ¥4 Zgd W 107 MEZYIE 0~9 5 ABEZEY 0~
A(5E Bz 5~9)o1d A7) CSI 8.7 CoMPQL CSI 2% %Eﬂ Aoz df4staL, CSI 24e] dEH
Bz ol JEIH Y 5~9(F8 AETH A 0~4)o)H A7) CSI 830o] CA® CSI &4 Hx<l Ao =z 3
g 4 9},

Eodbmo] AAld EolA, CoMP& CSI &7 u.ji‘:% 2 o] AAld Ao wheE} Fold 4 Q. B e 4
Aldl EollA] CA® CSI &% "= (AR CSI &% A== ¥ 11 2@ ¥ 129 w39 Ao ueg} Fojd 4 9l

DCI ¥ 0/4 V] & I & o] &

o}
F.
= o] AAld F= CAtCoMP 3HA oA CSI 83 =5 CoMP 3H74 = CA 3ol stA| AL&-3ts], 7] CSI
9
7

AT 2 (oPLo 2 AR CAgo=Z AT Ao RS DCI W 0/4 U] o2 =2 A}835}e] VR
oLy 2= AL Aoraltl. DCI =W 0= ke UL A U] PUSCHE] ~AZT S &) A& DCI =9 4= 3}
el UL Aol PUSCHE " E-etel 2= AE wen 2AEEey) f8) A & 15 %3 16 D01 %
207 DCI =9 4el] o] AE2 5 A= DC z

&
S

fKl

il
tlo
-
=
2
>,
o of
»
©
i)
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[0208]

on
M
Jm

5

10-1443650

F* 15
Field Number of bits
Carrier indicator (CIF) lor3
Flag for format 0/format 1A 1
differentiation (0/1A)
Frequency hopping flag (FH) 1
Hopping resource allocation (Nur nop) Nut_nop
Resource block assignment (RA) "1 og, (N (N +1)/ 2)1 ~ Mo 1op
Modulation and coding scheme and 5
redundancy version (MCS & RV)
New data indicator (NDI) 1
TPC command for scheduled PUSCH 2
(TPC)
Cyclic shift for DM RS and OCC index 3
(DM RS CS)
CSI request (CSI request) lor2
SRS request (SRS) Oorl
Resource allocation type (RAT) Oorl
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

S=50ol 10-1443650

16

k

Field Number of bits
Carrier indicator (CIF) lor3

Resource block assignment (RA) -
max I—Ing(N:é‘(Ng' +1)/2)-|’ {]0g2[[|-NRB ;P +1-D]" j

TPC command for scheduled PUSCH 2
| (TPC)

Cyclic shift for DM RS and OCC index 3

(DM RS C8S)
CSI request (CSI request) lor2

SRS request (SRS) 2

Resource allocation type (RAT) 1

Modulation and coding scheme and 5

redundancy version for transport block 1

(MCS &RV 1)
New data indicator for transport block 1 1
(NDI1)
Modulation and coding scheme and 5

redundancy version for transport block 2

(MCS & RV 2)
New data indicator for transport block 2 1
(NDI2)
Precoding information and number of 3or6

layers (Precoding information)

o Ars 2 ou e Fro] HEVL (SI 2% FEE CoMPLoR X387 (Ago= Fae ¥
g 4857 A8 ArgE 9

="Cyclic shift for DM RS and OCC index field"

DCI Z" 0/4 W B=E = "Cyclic shift for DM RS and OCC index" Z=9 HIEY} CSI &34 == ColP&
o= A (Ago R T 29 ARE YEN Y] Y& A8E & ATt

CoMP+CA 7oA UEZH-E Q] u714 (ST Baurl QA3FE 2%, eNBE (SI 832 A7) Rl A A5

Aol "Cyclic shift for DM RS and OCC index" =9 17} H|EZ o] &35l (SI &34 E=Z ColPE o2 A
g2 CAgoR ANTAE ofFE 7] UEAA & Fr). UE= CoMP+CA oA CSI 83 I=E8 T

714 €SI Bl @d¥= A A7) S &% A=F Z3skE= DCL W "Cyclic shift for DM RS and OCC
index" "=9] A 1 HEE o] &3] CSI 8% I=F CoMPE o2 AT CARSR AT A9 oFE
Hetsto),

I

CSI 8% F=5 ColPgoz daadx] CAgoz e A9 of-5 L7 98 DCI E9 0/49] "Cyclic
shift for DM RS and OCC index" ZEZ o] &3t o2 WHoR 3 HESQ "Cyclic shift for DM RS and 0CC
index" =7} Ad 4 A& kel whef €SI 8% =5 ColPg o2 d4ehn] CAgoR FAe =9 off
#erels Who] AekEt), dE 59 "Cyclic shift for DM RS and OCC index" =7} 712 = A& #

Lﬂll
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

SS=S0ol 10-1443650

dlo
:i
m
v

Cyclic Shift Field in Moms, 2 b@© woo)
uplink-related DCI format | -0 | 1=1| 4=2| A=3 | A=0 1=1 =2 2=3
000 P |fp-g |k -1
001 6 0 9 3= |- |
010 3 9 6 0 | -1 |fp -1 | [ [[1]
011 - 10 7 1 L (g | b1 | [
100 2 8 5 1m [ p (e |
101 8 2 11 S S I S 1 LA VI N
110 10 4 1 7 10 -1 [ =] [t - | -1
111 9 3 0 6 | 1] | 1] |- 0 -]

[wn]
N
w
\O
—
—
—

7% ZZ3PH "Cyclic shift for DM RS and OCC index" ZZ=7} 7F& 4= 1= 00014 1117441¢] 8701 3k
Zo A "Cyclic shift for DM RS and OCC index®] value" =7} EF 4719 s = 3yE 71X E=
CSI &4 IA=Z (CoMPgo = aAdstar, "Cyclic shift for DM RS and OCC index" ZE=7} YwXA 4719 &
S 3lvE 7MW EE CSI 8% =5 CAgo= s4dd & Qltk. dl& 59| "Cyclic shift for DM RS and
0CC index" F=2] Fke] {000, 001, 010, 011} % 3tu7F =¥ UEE= CSI 8% H=E CoMlP&oZ A star,
"Cyclic shift for DM RS and OCC index" Z=¢] Zk {100, 101, 110, 111} F s }7F ¥ E= CSI &% 2
EE CAgo = 34 & Utk

(=

-"Resource block assignment and hopping resource allocation field / Resource block assignment field"

DCI 3" 0¢] "Resource block assignment and hopping resource allocation" =9 HE 9/E= DCI X
49] "Resource block assignment" ZE=9] H|EV} (SI &34 HE=Z ColPEo 2 sf4ex CAgo = afAE A9
o] B2 A Fr] e HEZAM AFEE 5 gtk CoMP+CA 7oA UEZY-Ele] n]F7]24 ST Barl 875 E
A, eNBE= CSI 23S 7] URAAl A5g3 FAl9 "Resource block assignment and hopping resource
allocation field / Resource block assignment" ZE9] 17] H]EE o] &3lo] (SI &4 == ColPEo = 3
AA] Ao SMTAE o5 7] Bl d&Erh. VB CoMP+CA #4004 CSI 24 =8 Sl ¥
F714 CSI Bk 845 s A 47 CSI 84 d=E5 ¥ ¥k DCI W "Resource block assignment and
hopping resource allocation field / Resource block assignment" ZZ=9] A3}zl 17} R|EE o] &3] (SI
8% =5 ColPEo = A A CAR o= AT A o] o f-&5 wekgitt.

—Resource allocation type field

"Resource allocation type" ZE9] HEZ} (SI 8% HE=E CoMPELoE A4 ex] CAgLZ e X9 o
deF7] A HERA AREE vk CoMP+CA $HAolA IERF-E ] B2 ST vl e 5= 4
$-, eNBE CSI &3S 7] VBl A A%e3 Aol "Resource allocation type" BE9] H]EZ o]&3le] (SI
2% H=E ColP&o = A TR (AR HMTAE 55 7] EA delFrh. UEE CoMP+CA $H74 ol A
CSI 874 A=E Zd v714 (SI Rurt 845 = 49 47 CSI 84 2=5 ¥ g3k DCI Wl "Resource
allocation type" ZE=9] HEE o]§3sle] CSI &34 =5 ColP§o2 S8R CAS e xeo] of i

E7LC

o)

o

o
ol

E #u3lt}. "Resource allocation type" =9l HIEY} (SI 8% FE=E ColPEoz d4eA CAgo = 3
Mgk Ao ARE dHFT7] 9 EE2 AMEE= A9, PUSCHY At &3 EFl2 Ao of&d tEE &
=7} EAY RRColl 9l AAE eyl 2 4 Qv T ol PUSCH Aol Algd #H¢ ad Elglo] A7)
CSI 2% Beo) o3 EgAd uF714 (SI Hig Y25 PUSCHY] A 29 Bgo s gz Ahgd &
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[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

S=50ol 10-1443650

= o

2 #go] AAld Fe = 12049k o] 17] ©]/de] CoMPE Fdste Aol &A1 wj, 2 BES] (SI 834 &
=2 EA A9 (CoMPE 93 (SI &3 d== aAex] == CA st A9 CSI &4 == djAe Z21x% ¢
o5 sty] 91a, DCI X 0/4 Wl th& =] HIE(F)E o8 Z1& ASkgth. 53] & o] 44
o F= "Cyclic shift for DM RS and OCC index" TE=E o]&3}o] (SI &% =& 54 Ao (CoMPE $3%
CSI &% =7 diasx] T CAolA Y CSI &4 =g diast AA e ors #Audd AL Aeksttl. R
+ 3-H]E<Q] "Cyclic shift for DM RS and OCC index" ZZ=7} XY Ftoll whel CSI &% H=8 54 A9
CoMPE 918k CSI 8% "= siA3A] E= CAY CSI 83 "= SAeA] o7 s gt

dE o], = 120049} #o] CoMPE 3 H = o] 27] o)A+ }—Zﬂfﬂ' | "Cyclic shift for DM RS and OCC
index" FEolA Ad F 9= 000014 111744 ¢] 871e] grES 370 RSER o], "Cyclic shift for
DM RS and OCC index" F=7} ZH= AA ghe] 3 WA & drO]’E #(E) & shfol™ UEE CSI &4 4=
= f1 Ao CoMPEEeHS 113l CSI &% H== 343} aL, "Cyclic shift for DM RS and OCC index" Z =
7b zbe AAl el F HA BRgol &dke #(E) F dhvelw Ew CSI 8% FE=E 2 A ColPEEwhs
z#He CSI 8% F=, = CoMP& CSI &4 F==2 A3y, "Cyclic shift for DM RS and OCC index" ZX
7F ZEe AA gho] Al WA Ege &3k gH(E) F shueld UEE CSI 8% H=E CA 8478 18 CSI
84 4=, F, CAS CSI 84 d==24 4T & Q).

l

o5 FAslte, 19A AREH MAA A7 Aol CoMP7F TG,BQE 3d9-, "Cyclic shift for DM RS and OCC
index" oA Ad = Y= 000914 1117+A¢] 819 FES 'Ml1'7e BRE&EZ YUy, "Cyclic shift
for DM RS and OCC index" ZXE9] ko] n (1 < n < N) WA 2& l &ate gE T shuel™ UE= CSI 873
=5 CoMP7F AAE nHA Aol CoMPE7d 7S 1338k (ST & A== 45t aL, "Cyclic shift for DM RS
and OCC index" x=9] Fho] "M1'Wa] Rgoll £3t= FE T dtvtol¥ EE CSI &3 =8 CASAETHE 11
g3k CSI &% =7 iAst 5= Q.

ool AAld Fo] A9, €SI &% "7 €SI B3 §l3(no CSI report) H/ZE W72 (SI PUSCHE
det Ao st HFE/A ST Bt AAHA W Fgol e AgHE Aoz Aekd F v,

G. o] & 7}sdkA &S CSI 23S 13 CSI 3 =w(CSI feedback for not available CSI request)

woame A G 54 AolA EAEA e oSIel tlg mFo1A oS BEM, = WFo14 CSI Bt
AW A col PUSCHE ol AFSES a3 A9, Bl AL Alokaih,

AR A goll gk dAS CoMP CSIE, &, AW A a5 s A& CSI Z2A2=(E)] uigh CSI 3 =]
AW A col PUSCHE $3) A%H %S 235, A A 0% 9% 7] A P (SIE F DA EE 9

= = - =

Rol W@ CSI7h faskA kol mmwle] £E £ gl AUt HAT = vk, o 3%, UBE e¥d 94
o] ] KeR

= =

o] CoMP CSIE Aol whel CSI v=we F3shA] @7, FastA o2 A5 CSI(E)ol et s=mv

FHA &S F o == Ee ClP7t 354 & dF B2, oE 50, 4% 2= 9& A8t A
WAl o] ¥lF71A (ST Ha(dE Eo] ® 119 '01'l aﬁ%é}% HF714 CSDE 3+ . e
UE:= CoMP CSIZF fradha] offtoll #AIgle]l A1 Al a] BE ColP CSIE =M 5 3ln. = 9] AS
of osf d4e 54 SIE A= 5 vk, = Be 131 A aoll el o]l &félﬂaitd CSIE ¥ =

8 2% g
£ 132 2 AW & AAdE AXstr] 97 =dolth.

UE7F = 13049} o] Al A cof Mu] Al go] AAEo] QQom o] AEL W45 F¥QAE(transmission
point, TP) A& FalA AFHATtaL k. AW A c= oy TP UL ¥HE9& &%6}04 UL CoMPE A 9s}aL,
AW A o] UL CoMPell Zoldl= TPE % shbel TP B UL whulel 3% DL whal= &g VRl Al A4
of A @S & Ak o] W, Ex AW A & T3l vF714 SI Bilg & PUSCHE A& 3steb= PUSCH
IWE, S, UL ZAEE MY A ¢ & MY as 3 T F Ak, UPOR UEZ} #b4le] PUSCHE 74l
g TPE Wk} %] A|(carrier indication, CI) %% o]-gsto] AT + 3 , A7) UEE TP BE A A3}
TP Boll Al PUSCHE H&3 4= Qtt. o] wf, A~7] PUSCHZF &9d Ao CSIE Xd—e;é}li% H|$=7]14 CSI ®.aL7}
7] VBl Al 83" 4%, 7] UEE TP BolAl PUSCHE ZE3st7] wlZol TP Bl Al TP Be] AMw A co] UL wF
Futol Y9 DL wEste] didk €SI Ras [AE55HA "Hoh. SR 7] lBe AW A ¢ 5 TP B9 DL ¥k
= AFREHA] 7] wiol sl DL whEabel] tidk (ST ARE yewa Bert ok o] A, AV IExE

1,

%
I
S

o
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

S=50ol 10-1443650

T CSI 848 FAstal BEWS ol £y &g £ Ak F, o A5, AF ST 23]
A CSI Bavh =d 4 ok, B 7] Be, A A it
TP Al M® A co] DL wkEate] tfdhk CSI Wus F3dF = vt

v UE R OTEE £UsE AEPH10) 2 FAFH (209 FHLLE dehje 2SR,
AEFAN0 | FAFAQOE U B/EE AeIY, AL, AA7 T Y2E PO AE G B G
AT S S RiGRadio Freauency) §51013, 203, FAFA A2 ) FH4 48 245 Jud Ao
&2l (12, 22), A7) RF #5013, 23) % Uﬂ»E](IZ 22)%«] TRLARS FAH R AAH], Y] A

g Alojste] AP FA7F A& ¥ W) AAANE F AT e FAHES vmel(12, 22) Y/EE

S
RF #4(13,23)& Aost== FAE Z2AA(11, 21)E 2zt £33,

HlE2e] (12, 22)= TRAA(L, 2D Ag 9 AoE 93 =
YA AZE o Wz 2, 22)7F W2 28d ¢ dn.
ZRAA(LL, 2= BEHe
ZAAL, 2DE & “3%

i

x{d:x]-j] = _/;/1\175]—‘] LH 7_}%_ _E,r_;E:Tg] H 7310] %XLQ. Xﬂ‘-ﬂif}‘:]'. Eg] hv

i RS = bl

Fgatr] 91 A4F Ao Vles FIE F Avk. ZEAA AL, 2D DEE
(controller), vle]a = FAEZH(microcontroller), wFo]|AZ X =ZAA](microprocessor), WholA 2 FFH
(microcomputer) o 2% £ = v}, T2 A (11, 21)= =g o] (hardware) T+ Bl (firmware), &
ZEo], EE Ol%«l Agel oa FdE F Ark. F=LolE ol &St E UHE TFHIE ArdeE, &
WS P s FAH ASICs(application specific integrated circuits) 5 DSPs(digital signal
processors), DSPDs(dlgltal signal processing devices), PLDs(programmable logic devices), FPGAs(field
programmable gate arrays) %°] ZEAA(400a, 400b)el] THIE £ v}, W, FY oy} AZEY]E ol &
st B S FEE A B 2y VT BE FAES Fdse BE, A ke ¥ 58 xF

SE gelolh aZEdel7t PHE & gon, ¥ une £q¥ £ JES PHY Felo] EE £xEY
= omRAAAL 2D uel FaEAY dwel(2, 26 Agsel TzANL, 2De dd FEE -

AN .

FAA(10)9] Z2AAM (1= 7] Z2AA(11) B 7] Z2AAD 9 28 ~AZH 25 E
Hol R 7 AS$E A5 "W/ ]°]E1°ﬂ tff 5o Zté«] 33 (coding) ¥ WZE(modulation)E
dolg d& Ansst 2 A
telg €& I=EYER A Ay
]-O]E‘r. d AFE ﬁ(transport block, TB)° o
B2 AR AEEA . T e
t}. RF -rr;\(lfﬁ)% NN = IEE‘r o] €]

o N

4
= N Hroo% M

[>
&
)
A
?E
E
N
i
o
of
o
A
2
G
i
g
<
HU
E
olrl rﬂ
ol
v
4o
fol
foh,
forlr
(g HJ ool rot

ko] A5)e A% HUE ¥F3 = Q).

FAFA (2009 AE AT FHELE AEEA(10)9 NFE A FAHo oz FAHET. ZZAA(R2DY A
sloll, F217%](20)¢] RF F4(23 % %

d
NoRel =2l QteluE X3S 5 qlow, 7

3}k WEkalo] (frequency down—convert) 71 Athe] A5 g B3}, RF 5 93l
A elHE X 4 vk, A7) ZRAACDE 74 HHUE Fdke FAE 7 Asd gg 53
(decoding) % HZ(demodulation)& 33k, AFGA(10)7F & AFstuxt dd volelE 5L F
1=

RF fF451(13, 23)2 3t o]/e] teluE Fulgnt. Stelvhs, Z2A4 (11, 21)9 Alo] e 2 el o
AAldel wheh, RF F3(13, 23)° & Agd A3 5 F2 AFsAY, R2RY B4 Aas 541359
RF f351(13, 23)o.2 ALsle 7|5S Fdsr)t. JHvE ey XER 7|5 ). 7} ¢HEH = 3ty

=8 <t st AY stuhRy B B StHY S 4(element)2] FFol| 93] T @ (configured) &
ATk, ZF ¢ ERY Asd N3 FAEA0) o o ol wald 4 §lth. dlE <tElvel tl-&35ted

AEHE FF S (reference signal, RS)T F12(20)9] BHAA 2 AFHUE Aosiy, Ade] o &3
otel U2 HH o w(single) FA XHQ?_X] 52 A7) ¢ty E xgsteE H59 El tHY S 4(elemen
t)ER5E 9 75“*(comp051te) A o #AGle], 47 FAFA(20)Z stolg 7] Stelitel] ik Ad

017
B& Jsell ik, &, el Al ke e AR

* 2 & Agsts Adel 47 B et e e
Qo) Auslc 47 AMZRE £3E ¢ AES WA, 3ol LS el dolHE S48



[0237]

[0238]

[0239]

S=50ol 10-1443650

o5 Y9&8 (Multi-Input Multi-Output, MIMO) 715 A Ust= RF 9 ASole 271 o9l otelte}

o
>
>~

JdEell dolA, BEe AFH Ao e AEA(10)0=2 s&star, st A= 741733 (20)
sAETh, B odg o] AAldEo] lojA, eNBE AEgH A= FAEX (2002 sk, stgE A
RF #4 2 v2e]E UE Z2AA, UERF 4% 2 E
9 WE2ZE eNB ZZAA, eNB RF 4 2 eNB w2

AN Bl wat, eNB TEAME 4 A A5, PDCCH 2/%+E PDSCHE A, 47 A9
A%, PDCCH 2/¥+= PDSCHE AE3E= eNB RF RS Alojd 4= Utk A7) eNB ZEAAE &
o] A HAES 93 DCI We] ST &% d=8 B 3
ATk, AE o 7] DCIe w’d UEZF ColP X

TaEAsEEN H4E 3}
A (set)S = ATh. A7) eNB ZRAAM =

DCCH 2 /%= PDSCHE F4l8t =2
PDCCH oA &4 Aol th3t DCIE =4 4= Ak, A7) DCI7} CS

=]

ox rr
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mie]
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X ofj lo
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=orr et
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=
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| radio frame, T¢ = 307200Ts = 10ms

[

1 slot, Ty =15360T = 0.5ms

- -
#0 #1 #2 #3 T #18 #19
| _
1 subframe
(a)
! Radio frame, Tr=307200T; = 10 ms |
w Half Frame, 153600Ts=5ms w
| Slot,
w?m_ _a%_mw 307207 e
| - | I T ] | | o
Subframe #0 ! ! Subframe #2 | Subframe #3 | Subframe #4 | Subframe #5 “ ! Subframe #7 | Subframe #8 | Subframe #9
_ - | | _ _ L I | |
| Subframe, |
1307207 !
DwPTS GP  UpPTS DwPTS GP  UpPTS
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EH2
One DL/UL slot
—
4 \
/ X
£ N
7 DLIUL \
(. Ngymb OFDM symbols
DL/UL ,,RB
k=Nrs Nisc-l
Resource block
N?)!ﬂ:[bm le{? resource elements
g
E
< wn
2 8
2 E
[~
8y f.; Resource element ( k, 1)
2 2
_1X 2 2
SE| =
az
Z.
k=0
l=0 ]=NDL/UL_1

symb
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10 ms radio frame
_ /// ////
_ T 1 ms subframe _ g PSS
| //// | ////
| o ! o, 59
2034 %/%m//ﬁb of1|2|3]4/5610]1]|2]3]4]5]6 PBCH
0.5 ms slot 0.5 ms slot
() Normal CP case
10 ms radio frame
_ /// ////
" T | ms subframe " e N PSS
| T~ | e
| T | g, ] s
Nu\%/%% 0f12]3 of1|2)3|als| LY o
DM ,
(.5 ms slot (.5 ms slot
(b) Extended CP case
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63 subcarriers

DC subcarrier (no signal)

T Frequency

SS§

0%
2%
XX

SIOSINSIE) S128)5129)S100) $2(0) S2(1)S22) $2(28)$2(29) S2(30)

31-length - 31-length

Control region Data region

First slot Second slot

Subframe
Frequency

Time
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EH6
\
%% V)
3 %% A W
Vi v %%9%%
% 07 V)
=6 =0 [=6

Subcarriers

OFDM symbols

Y/

even-numbered slot

odd-numbered slot

: CRS for antenna port p (p€0, pE0,1 or pE€0,1,2,3)
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(a) 2 CSI-RS ports (b) 4 CSI-RS ports (c) 8 CSI-RS ports
11 11 11
10 10 10
9 9 9
8 8 8
5| 7 w| 1 gl 7
£l 6 = £l 6
2l s gl s 2| s
S|y S| 4 Al 4
3 3 3
2 2 2
1 | R | 2 3 i
0 0 g 0 =
01 23456012345°%6 0123456012345%6 0123456012345%6
OFDM symbol OFDM symbol OFDM symbol
,W_ [ ]: CSI-RS configuration i available [i]: CSI-RS configuration i available CSI-RS configuration i available

o for 2 CSI-RS ports for 8 CSI-RS ports for 8 CSI-RS ports
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> Control region

& Data region

> Control region

EH8
| Subframe |
I |
| Slot Slot |
[ |
| |
npgs =N -1 PUCCH (m=1) PUCCH (m=0)
0 prg=N UL-2 PUCCH (m=3) PUCCH (m=2)
PUCCH (m=4)
DI s o s Y s o e e e
Nprg = 2 PUCCH (m:4) .
fpps= 1 PUCCH (m=2) \' PUCCH (m=3)
= PUCCH (m=0 PUCCH (m=1
Frequency News =0 La )
Time
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1_ 60MHz
20MHz | 20MHz 20MHz ~— 20MHz ——
m DL Component Carrier m DL Component Carrier A~ DL Component Carrier B~ DL Component Carrier C
£ N g A\ A s
| | N N N
\ 4
,.m =] pm 5
2 3 2 2 7
(=) (=%}

iKY UL

EH9
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EHI0

Cells
configured to

UEA

Cells
configured to

UEB

Cells
configured to

UEL

Cell A

Cell B

CellD

Vg AT TATOTOTO ey
SAIWAYS SR
BRI LIHLR]
]
Satotosetsetstatalitanattolel otetetetoross
actyated sy
s Jetetetetet
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eNBI % % % % eNBI

(a) A single serving cell b) Carrier Aggregation (Multiple serving cells)
p () () [
¢eNBI / eNBI
otesatore] eNB2 o R CNB2
f f é é 4
(c) A single cell + CoMP (d) Carrier Aggregation (Multiple serving cells) + CoMP

EHI2

X
Y

2 Q2 KKK , E %%ég%%% eNBI

X /
: : // eNB2
4 / /
fl f2 f3
EHI3
7 '
%/ j
/ TP A
/ TPB
!
Cellc Cella
EHI4
1310 23 20
Transmitting device ) 2 ) Receiving device
\
I1—— PROCESSOR RF UNIT RF UNIT PROCESSOR {21
12—~ MEMORY MEMORY 122
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