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A EAl A)~"o) A CSI(channel state information)< Hild}:= Hrol] QlojA],
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HE AS 5AHoR s W,
7% 4

%471 A1 PUCCH = ell= A1 Ago] AdESFe] &3+,

7] A2 PUCCH 9ol A2 Ao] AgdE=e] @35 = A& 5402 e Uy
37 5

Al 4 el SlefA,

7] A2 Ae] AfEEe] A7l Al Al AdEE Ho B2 A& 5HOR she WY

A7) CSI EglAY AMExEH S E49 OFDM(orthogonal frequency division multiplexing) Al'8S ¥ 3+s}ar,
7] B9 PUCCH 292 7] H9 OFDM A¥ 5 X 2712 OFDM A& DM RS(demodulation reference
signal)9] Aol AlEsE AL EHoR sl W
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A EA A" A (SI(channel state information)< H.al3}e= Aol Q1o
FA A5 E 4 9 FAsE 54759

A7) SFA7 AAEE ZRANAE 23EHE, A7) TR2AAE,

E4~9] PUCCH(physical uplink control channel) XWel] &3 HAE 7] $52715 T3 FAISAL;
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17} EFAHEEE CSI EGAY ABZY QoA CSI dHo|2x 7|5 AAS L,
7] €SI Hol2= A 7)ol wEf A7) 542 PUCCH X9 5 styE AMEsta,;
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471 B9l PUCCH 29 F A7) CSI sel&= 27] woh a3 7bF 2 A do|2s 4715 ks 3lo] 419
He Qe 5Hom e 4A
37 11

Al 8 ol glolA,

27] B=e] PUCCH ¥ A1 PUCCH X3} A|2 PUCCH E9S ¥331H,
7] A1 PUCCH ZHWoll &= A1 A9 AdEFo] s
7] A2 PUCCH ER = Al2 Ae] AgEso] s AL 540w s 4.
7% 12

Al 8 el lojA,

71 B49] PUCCH % F 7] CSI Ho|2= A7] KT}
9 PUCCH =9 = 714 & A Ho]2=E ztE= ZHo] A

AoR UL AAsAE T4 E4 A" A (SI(channel state information)<
s

I

3GPP(3rd Generation Partnership Project) LTE-A(long term evolution-advanced)+= o] 100MHz ¥ &3}
] 1Gbps Hlo]E Ho|EE wHsl:= 7)<&oltd. CA(carrier aggregation)< #4729 Q4 WS (component
carrier)& °]&3st9 Hu 93 F7HA717] 1% 71E F shuolt). shue] 84 HkEabE shue] ARAR
TAEte], oo uwie} o] R4 AW AREE AH|2E AFgis AUt dlr,

o

o

Ase Amael A7t Zrkael mieh, wie] mushs weEw Agnel ofw Z/bgch w=w g
=

CSI(channel state information), HARQ(hybrid automatic repeat request)E 93 ACK(positive-

=y}

acknowledgement ) /NACK (negat ive-acknowledgement ) &< ¥33+c}.
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e=w ARo HES 98 PUCCH(physical uplink control channel)ﬂ AolEt}h, 7]E 3GPP LTE-AE ¥Ho|R:=
S 7]l ubg} ©x] 370¢] PUCCH *"1-& A|3-3kc}: PUCCH E" 1/1a/1b, PUCCH ¥" 2/2a/2b, PUCCH =" 3

olM Ade= AP AT F7pgel] ket thed
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lo
L

3 Holrzeo 7|5 e ¥ @& 49 PUCCH =9
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HAe] 2 e

o ejol A, A EAl A]2HElo|A (CSI(channel state information)< X i1dh= WHo] AFHT. A7) HHe
FX71717F 5429 PUCCH(physical uplink control channel) XEwlol] #3lk HAAS J=Alsl= @A, A7) F47]
717F CS1 Rav) EglAREE = CSI EZFAY ABrZH oA (ST Hol2= 7|5 AdAs e dA, 47 747
717} 2$7] CSI #Hol=2= H7]9 U]r‘j/]r A7) B9 PUCCH 2B 5 s AdEsts @A, 471 F471717F 371
CSI EglA®E AMBEX YA 7] Aed PUCCH XS T3] 7] ST HuE dAFsie dAE xg3ig
A71 CSI EYAYE ABIdors B4 Mulae sl CSI a7 EgAHE I, A7) CSI #Ho|2= 7]
= 7] 5o Al AR gigk €SI HE & A 4 Q.
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X717 (wireless device)®= LAH ALY o]sAE 7F2 4= 1o UE(User Equipment), MS(mobile station),
MT(mobile terminal), UT(user terminal), SS(subscriber station), PDA(personal digital assistant), 4
2 (wireless modem), & th”]”](handheld device) T UE 892 EBE F v Ee, FAAVIE
MTC(Machine-Type Communication) 71719} o] Ho|g F4IThs XYt 7171Y = Urt.
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71A = (base station, BS) <drkHozm FA7|7|e} FAlsteE nAdE A F(fixed station)& H3hH,
eNB(evolved-NodeB), BTS(Base Transceiver System), Al EQE(Access Point) & tFE £z &Y 4 9

o},

o]&lell A+ 3GPP(3rd Generation Partnership Project) LTE(long term evolution)/LTE-A(LTE-advanced)Z& 7|
Hto 2 2 Wiio] H85 e AL 7|Edrt, olF oAl EXstn B Iy theket £ B4 EY T 48
=]

g 4 ek,

EA7171 B AW o8] MHElE 4= 9t ZF WAL DL(downlink) CC(component carrier) H+= DL
CC¢} UL(uplink) CCY oz AHo=E 4 vy, HF9o ARAL 3hute] 7|27 3 92 F= 1, EE
o] 71X T o 99 FE Ak, E5o Al R AaFow vd § 9

A8 12+ A(primary cell,PCell)®} 22} A (secondary cell, SCell)® FE= 4= gt} 12 AL 14 F3

o
FoA F2sta, 7] 9Z2 gH BAES FAAY, 94 ATSH JAHES AAEAY, A= HANA 1A
Az AAY Aoltt, 12 e 7]F A(reference cell)olglalx 3dhtl. 23 Ae 23} Fuldrol|A E2Fs}lar,
RRC(Radio Resource Control) ¢174o0] g%}‘_ Foll A" o, FHAR T AAE AFsh= AMSE
g Utk 3 Holm el 1A Aol ’éﬂﬂ_L, 22k AL 39l Al Al1d® (e, RRC(radio resource
control) ®IAIAD el 93l F7}/F7 onﬂE_‘__! T 9

12} Aol ClI(cell index)= AE = Atk dlE S5of, 7P & CI7F 12k A9 CI= #7482 5 Adrt. o]s}d
AE 12 Al ClE 00]a, 22 A9 CIE 15-H —rx}ﬂ o2 ggHEga 3o},

<

<

T 18 3GPP LTE-AClA MBEZH ¢ 25 HojFr},

FA4 Zyd(radio frame)S 0~92] Adx7t wiAZR 10709 MBEZHYS X3l slvpe] AB XY
(subframe)= 27019 <A&EZHA &£FS 2. syl AR Zgdel AFHE d ZHIIes AE
TTI(transmission time interval)o]g} &}al, o& S sfupe] AMEEZH AL ZAol= 1msolal, e &39

Zol:= 0.5ms 4 4

Aqrizg e B9 OFDM(orthogonal frequency division multiplexing) A& Z&3F 4= t}. OFDM AlE LS
3GPP LTE-A”} 3}&F® = (downlink, DL)ollA] OFDMA(orthogonal frequency division multiple access)Z AF&3I2
2, A7 gl A atube] AW F3k(symbol period)S ¥AE7] Y3 Aol B B ovhE HE Loy
Aol AS F= AL ot} dE B, OFDM A2 SC-FDMA(single carrier-frequency division multiple
H Tt 5 vE AR EY F .

shube] AEZeQl 14 OFDM A& x3dshs A& dAder 7lEsht, CP(Cyclic Prefix)e] dolol we} st
o] &Rel EFEE OFDM AEe] S+ vk 4 ok, 3GPP LTE-Aol <Jabd, A3t CP(Cyclic Prefix)olA] 1
AMB ]l 14 OFDM A& X3elar, 7 (extended) CPlA 1 AEZe Q]S 12 OFDM A& E3hstc).

access) A9, A

AU EZ (resource block, RB)S A 3 w9z dhute] &£FoA Bpe HuledE 2Esith, 9 So,
shupel &Fo] AIZE g Hel A 719 OFDM A& ¥3sta, AFLEFLS T4 JdoA 12719 Fibsas 2
shettid | Ehte) AL EE S 7x1270Y] AL 8 A(resource element, RE)E F38HeE 4= 9l

3GPP LTE-A9] &)A€ (physical channel) DL(downlink) EZ#]A¥€3 UL(uplink) &= ME= F+&E=E &
9Jtt. DL =8 x2S PDCCH(Physical Downlink Control Channel), PCFICH(Physical Control Format Indicator
Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) ™ PDSCH(Physical Downlink Shared Channel)Z& 3
s}3tc,

Az ele] AHA OFDM AldeA HEHE PCFICHE ABZH AW  AolAEEY HEo| AFREE OFDM
Ao (&, Alojgddel =)o) &3 CFl(control format indicator)E Y&ttt FA47]7]¥ WA PCFICH 4+
o2 (FIZ 413 3, PDCCHE RUEH3o}

PHICH= Abakel o HARQ(hybrid automatic repeat request )= 93k ACK(positive-

acknowledgement ) /NACK (negat ive—acknowledgement) A13E Y&t} FA717)o 93] 4%+ PUSCH A9
UL(uplink) dlo]Elel] o3+ ACK/NACK A&+ PHICH Ao & H4Ft}.

PDCCHE %3] AS3HE AAAHRE sFFH I AloJH B (downlink control information, DCI)&FxL 3tt}. DCI=
PDSCHE] =+l &@%(o]2 DL Z#WE(downlink grant)ebiX 3F+c}), PUSCHO] A9 a3 (o] UL ZWE(uplink

_6_



[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

SIHS31 10-2018-0008464

grant)ZFal% 3hch), <lole] UE 2EW /N EEC] tish A% 99 Ao "Hule 1g 2/®= VolP(Voice over
Internet Protocol)9] &AstE X g& = ).

UL EgA1¥9> PUCCH(Physical Uplink Control Channel)®} PUSCH(Physical Uplink Shared Channel)&
¥, PUCCH= ABEZH Ao RB H(pair)o2 dEct. RB %ol 43 RBE2 Al €533 A2 &%
Zyol| A A2 o2 FRkEaE 2Fx) el PUSCHE PDCCH 9] UL ZHEC] o8] stgd"ct. = CPallA, 2+ &
o] 4HA OFDM 41 PUSCHE 913 DMRS(Demodulation Reference Signal)e] <ol Algdt).

UCI(uplink control information):= HARQ ACK/NACK, CSI(Channel State Information) 2 SR(Scheduling
Request) & AHo]x o] s}E E3F3it}. o]sloA], (SI= DL AME AHES yehiE X EE, (QI(Channel
Quality Indicator) 2 PMI(Precoding Matrix Indicator) & Aoj%® o= st}E= E3Fst 4= Q).

o}eFst UCIE PUCCH Aoz #4:38l7] 98 UCI9F PUCCH 7+e] 28 thg 3o} #o] PUCCH o= A ol3it,

*1
PUCCH 7 A5 = UCT
PUCCH ™ 1 FA A (positive) SR
PUCCH %1 1a/1b 1 HE T+ 2 H]E HARQ ACK/NACK
PUCCH 3" 2 (SI Bl
PUCCH =8 2a/2b (SI B3 2 ] HE ¥+ 2 HE HARQ ACK/NACK
PUCCH X" 3 HARQ ACK/NACK, SR, CSI

PUCCH 9 1a/lbe= BPSK(Binary Phase Shift Keying) W% W& QPSK(Quadrature Phase Shift Keying) W%
o] g3le] 1 H|E E= 2 H]E HARQ ACK/NACKES v2i=d] Agwt).

PUCCH 2% 2/2a/2b¥ CSI RE Y2+ AREFH T

PUCCH =® 3% 48 HIEQ <lug¥d UCIE yv==d AREdr. PUCCH X 3% &5 AAdo] oigk HARQ
ACK/NACK 2 3hubel MuAle] i3k ¢S] Hus s 4= 9l

= 2+ PUCCH X9 2/2a/2bE 913k Ald %9 o & RoFg.

shfe] &322 7719 OFDM A S x&star, FHAI9l A4 OFDM 4E- DMRSE 918 RS OFDM A®o] =iz,
U] 570 OFDM AL UCIE 0

i
“
ro
Z
o
L)

PUCCH 2™ 2/2a/2b% AZF 99 2k glo] 34 99 ainks ARgsit, F34 99 AJgd2 R(1)={r(0),
r
—8_—

r(1), r(2), r(3), r4), r5), rB), r(7), r(8), r9), r(10), r(1D}E o] &3lo] Ful= FHoA
A, Fu 99 gake AQPEZ) 7 Rakgae] r(i)7F HeEtE RS T oA Holx &
REARE, ZF OFDM Al edlA] 3k of o AJAxyE 7|2 AAL2RE £3 AZE 71 78 <3 AZEAA YA
2 5 9. A7) % AZE g8 s OFDM A Qldlzol 7mkete] dojd 4= 9l

571 dlolEl AWe] 7 &£XeA " 4 vk, mEkA, o] Arzdd= 10719 dolE Al
d(0)~d(9)7F AEd 4 dud. QPSK7F AR, PUCCH 29 2/2a/2be 209 Jdzdd HIEES UE 4 9t}

=, PUCCH 9 2/2a/2bt 20 H]EQ] (SIS U= 4 Ut}

% 32 PUCCH 27 3& ¢lg Ald 7329 A oF HAFET.

shufe] &322 7709 OFDN AE-s x3sta, FHAel oAHA OFDM A4S DMRSE 1%k RS OFDM 4o =iz,
U2 5709 OFDM A& UCIE 918 dlolE OFDM 4Ho] Ht},

PUCCH ZH 3% 24709 deole A¥ d(0)~d(23)& Y& 4 Ach. QPSK7F ARE-=™, PUCCH 29 3% 489] <

YE HES s F o

Al EFA AHA 12709 dolg Ad d(0)~d(1D)<L A 7= W(j)={w(0), w(l), w(2), w(3), wd)}E o]
&6}04 AN FAelA BakETh, AR o e EF Y 74 OFDM Aol w(i)7F &3te AS £33, A
Foll A FuA 12709 dlolg] Ad d(12)~d(23)2 AR FE= W(j)E o]&dte] A3t g A FakET),

= 2915 PUCCH AFlol2}t st} o|E 59, PUCCH X% 1/1a/1bE <913

PUCCH A&l AM&EHE A/ Fa4/5
= 2 9 A 85 e ask Fasit. PUCCH 29 2/2a/2b5 913 &3 412

A "7Z= QdA  £31 4=
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9 A9 2% Qesv) @RStk PUCCH T 2/2/2bF 98 43w Qlds B Y 2= ol

G = PUCCH AFlS ZAA skt ARS-5= gbetolE o)t

CSI BaE H]57]4 (aperiodic) CSIF F7]% CSI2 FREC. HF7]H (Sl 71A=2] 24 o F47]7]
7} CSIE Hashs Zloltk. F714 CSlv 7IA =34 o3 vg] AAd F7]d F47]7]7F (SIS Hishe Ao

AZ ¢HY A%, v <Y AE 5 kst 14 RS (transmission mode) S F47]717F A 4Ed wig), o}
&3t CSI Bl B =(reporting mode)”} A|FHC. g EE F71% (SI HaE 3 B3 FE=o] A oot}
x 2
PMI Feedback Type
No PMI single PMI
wideband CQI Mode 1-0 Mode 1-1
subband CQI Mode 2-0 Mode 2-1

A6l st Ei T olde] ma mEZF 444 5 9l

B3 9} fEo & 19 e B B (reporting type)E Ao H T},

#£ 3
Reporting Type Contents
Type 1 subband CQI
Type la subband CQI and second PMI
Type 2/2b/2c wideband CQI and PMI
Type 2a wideband PMI
Type 3 RI
Type 4 wideband CQI
Type 5 RI and wideband PMI
Type 6 RI and PTI

oA Wi el upel CSIel 3w = A

B3 BEE | (SI7F mugx AAEE Rola, 54 B
2 3

BIF A&, &, CSIE ¢

ofy
ax
K
H
Q2 r
r
QL
v
il
by
oot

- RI(rank indicator)

- B =(subband) CQI : S (S>1) MEWME=E F o] o] thdk CQI. ABHIE=e] A7 A=Y 9o 217
of whe} &=kd 4 9t}

- Z9(wideband) CQI : S AEW=d] tgt QI
- 4] PMI @ S AMEwI=ol thaEk PMI
- PTI(precoding type indicator) : PMI®] o3t E}g)

webd, F714 cSI1E W, A% AUt 23 eelel wheh Arzeel whe (s1e elwEx webd 4 gl
.

A% sk o], PUCCH £ 3% B3 wx shikel AyAlel oe SI7F 468 5 ek,

SAR, FA7INGA Bel AyAe] A4 W, Biel AWAel Ug SIE shtel PUCCHE ol Agehs
Aol BEAY F Ak, AW, o= ayHE SI dMolrEe] AYst FrleL, FvbE dAolzEE 99
PUCCH ¥wieo] A A7} FQ3}c),

ma, Bae] Aol g B4e] F714 (S1 mi Aol HYHon Folurkw, 54 AT T47]7]
b wag (sl solmEe] Ak 7 el 51 44 2 wnm A Fo wel 9ed F Ak WA CS]
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Bzt A7) 54 MBze el EdAYEHHSRE vpzirbA ot

upebA, W 2 Flo]2EE Algstal, gt dolzr A7]dl wet (SIE Bad 5 ds el Aljbddh
WA, F7E CSI Hol2=5 9%k PUCCH 2He] Ad 2o disl 7]=grt.

Hela, UCT &S 918 PUCCH & the3) o] Aol

1) PUCCHy: 3&}te] AWlAl = CSI Hol2=2] I7]7F M H|Eo]3}el CSI HiE 93 PUCCH =9 (<), PUCCH
X 2/2a/2b BE PUCCH E9 3)

2) PUCCHz: 9] AWA = CSI #FHlo]2=9] A7|7F M HIEE Y& CSI RiaE 138 PUCCH X9, o5 &%
(entended) PUCCH ¥9lo]g}nx &,

H
>

£ 83 PUCH ZUE A% A T2 L g melEt,

shube] &3S 7709 OFDM XS Z&star, 712t OFDM A (dHA] OFDM A1) DMRSE 1%k RS OFDM A
o] a1, Y] 6702] OFDM A ¥ UCIE 9138 dlo]l¥ OFDM Aol "Huf. vk shite] &3] 6712 OFDM 4
E@é}ﬂd, A A OFDM Aol RS OFDM Aol =i, Y™=] 5719 OFDM 4l'Ho] dlo]g OFDM 4l'Heo] #r).

7 49 e AgetA Rt shuhe A0 Se] B4 PUCCH
1 1 gwol Agd & otk Wb, shpe] Anse 1°1°ﬂ
4 9T, QPSK7F AREHR, 8 PUCCH ¥t 2889] mg® WE

n@ L

mlo

b
r ok

54 PUCCH W Fuh< A
ol sttt & of, 7} OFDM A1 vtk
=]

gel s 2 A
i
147he] dlolE] AW d(0)-d(143)0] %2

= us 5 o
%5t 3 PUCCH 2 918 A Txe Be dF nelEy.
w49 A Fxeh Wlatele], 7k OFDN A1 wlth dhdel A9 ZEulelA 6719 HolE Aol mEHd. o

=0, AMA OFDM A= {d(0), d(1), d(2), d(3), d4), d(5), d(0), d(1), d(2), d(3), d(4), d(5)}7}
AEEg. wghd, = 59 Ad F27F 144709 dloly S A5 4 AN, o] A FxE 72719 dlo]
A d(0)~d(7TD)S AEE 4 Art. QPSKZF AMEEW, &5 PUCCH X2+ 1449] 13 H HES UE F 3

gm

s ARgAte] HE|ZEAS 298ty Y8, ZF OFDM Aol e] wkE¥ s dolg Al¥e| (DM(code division
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