ZIHSd 10-2016-0146501

(19) H3R=53]7 (KR)
(12) /W53 FE(A)

&

(
(

11) Z/HHs
43) FMLR

10-2016-0146501
201613129214

(51) FAESEF(Int. Cl.) (71) &¢4<¢
HO4W 72/04 (2009.01) HO4B 7/04 (2006.01) AA AR F2] 3 A}
HO4L 5/00 (2006.01) HO4W 88/08 (2009.01) HLEWA GEXT oo & 128 (or%)
(52) CPCS8] 2+ dATEE AP
Hod¥ 72/046 (2013.01) AeHEA AR QAR 50 (NEF, A
HO4B 7/0408 (2013.01) skal)
(21) ?%‘ﬂi 10-2016-0005273 (72) -}
(22) =LA 2016'301€15¢ 213A
AbgTdA g AeERA 2T FAYR11Z 19 LeAA 53]
(30) +Hd4dF% A
62/173,966 20153069119 ¥ =(US) ARy
AEEHA AUETF AMZ 50, A2FTH 6315
HAgEAAFA(AEF, dA g8t
(R A=)
(74) vzl
A8, Fad
AA A7+ F 15 F
(54) Aol B3 T4 T4 AlE"dA HAROFHES A% gF AR A9 2 Y &9 H 2 A
(57) 2 ¢F
2 EddAE vF dEHUE ARgeE T T AZRdA AdS @9ste S AT, on, Ads
Stels WH2 Ho whde] uid Bl gRO Vx5t Al 1 By dEERZ FE XS (Reference Signal)E
FASt=E WA, ZEx ASE 2 e A 1 E]] dHEREEH AY A4 ARE FAse WA, A" Ad
F4 AR 7|zt &S At 9, € AAE HE dig AYE st dAE 28T 5 Ao,
oju, WEo gk Aol == AS-, A 1 EY @Bl gk A 1 EY WEe] WA AAHE EdH L,
AdE A1 EY WE 7Ixste] Al 2 By @l digh Al 2 9] WEe] B A A (non-orthogonal ) &= A3/
Hol dgE = Q.
0 £ E
User (Type 1)
7 NOMA |~ 810
100 T oS Receiver
Y -
Base station — clos ed-\le“"“l
NOMA Transmitter . User (Type 1)
T ser e
Transmitter (q Receiver
VO e”‘bea,,”
Open-loop 7 \\ \\
NOMA j N By N
Transmitter N TN User ( Type2)
NN EE—
) AN 7 NOMA |~ 830
~ \ .
110 So) S Receiver




ZIHSd 10-2016-0146501

(52) CPCESEHF A4
HO4B 7/0417 (2013.01) MEEHA AM2T FARE11Z 19 LeAA 34
HO4B 7/0452 (2013.01) E

HO4L 5/0012 (2013.01)

HO4L 5/0023 (2013.01)

HO4W 72/048 (2013.01)

Ho4W 88/08 (2013.01)
(72) &gz}

AT

MEEHA MUET AAR 50, A28 6315
EANATA(NEE AMHE )




Al

=

15}

10-2016-0146501
2l

2~
<5

o

;!

=

=

o

i
=)

Al % (Reference Signal)

g Al A

79

0

/xgx

o

(beams) &

=
=

=1}
g=4

Ad F4 Aol 7] x3sto]

B

H] & 12 (non-
Al 1 FZk(space)

N
i

o]

)
H
23t

Al 2 E
Ne7H

=

1

pud

3]
Hl &

i=

o

[e))]
H

o}

A
5

chko]|
& ~=ZY Y (spreading) e 71%

EEREERSEY

sto] 471 Al 1 B

Al 2 B

ahite] A9l delelA ]

=
=
]

=1

o
(<))
I=]

A 2 &3Zr(space) o2

7] %3}
Ste el 7]

L
L

]_

==
K3

9

13
)=

v
s i

7] o
(beam codebook)ol 7]
7] NoZHe] A 2 €}

o

171 Al Elg) 2 ©E
No7H

A
\

o
2
=

H] &
=4

3

A
o]
H

o
2

o 9ol A,
o gleiA,
bubel %

o 9ol A,
o gleiA,
o 9ol
o gleiA,

b

[e]
1

[<]
b

[e]
1

[<]
1

3
3
S
3
3
B
1

E !

A 2
A3 4
A3
AT 5
A 3
AT 6
A3
A 3

orthogonal ) &2 A ¥ o]
A1

ATY 2

371



10-2016-0146501

5

=

=

H

i
=)

Al Bl (machine type) ©%

WL (Closed-loop beam®]il, A7)

o ghefA,
o]

o ghejA,

o ghejAl,

1

[e]
1

[e]
1

[}

o,

S,

o,

Al 1l
A 1

AT% 9
AT 10

A 1

=
i

o

B

o
—_

Falo] 4

-
X

§d (Physical uplink shared channel, PUSCH)<l

A

o ghejA,

1

10 =

ATE 1
AT 12

4o

(Reference

St T RAAEA,

[e)

L
L

Z A A

3T

371

1;
"o

Ao

Signal)&

<7
he

p
=0

0

A

np

taL,

Fol WS (beams)S XS

o

=

4 A 7]

A

<0

2 (non-
(space)

=
=i

[e))]
H
3.

X

Al 2 €
71 A= %

i

kel
pid

p
R

o]

A
5

o)

2 B

ahtel A FelolA )

[e]

A 2 &3Zr(space) o2

L
L

R
!

3

13
)=

hyA
s i

F7] Al B 2 W=

No7H

=

H] &
=1

[e))]
H

471 A A1 Y
o $hefA,
o ghejAl,

orthogonal ) &2 A ¥ o]

J
2

o

271 A 2 B

12
13
379 15

273 13
A7 14



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

ZIHSd 10-2016-0146501

71 A 2 B A7) AL ekl ARE 5, A AR Al 1 gkl 7] Fxske] AR E =, 1A A

2 e A B Alagd g Aer, uF OLEﬂHL% 7P7ﬂ 714 5ol A B A AL tE5 4 (Non—Or thogonal
1 =l 7

Al Al2=®lol Ad#|2 A 3GPP LTE (3rd Generation Partnership Project Long
Term Evolution; ©]&} "LTE"2} 3F) £ A|xelo] tjs] /HeFd o=z Agsic),

T 18 B BA A a"e] dF 24 E-UNTS W%E fFH oz £A% =Holtl. E-UMTS(Evolved Universal
Mobile Telecommunications System) A]2®l2 7] UMIS(Universal Mobile Telecommunications System)olA]
Rsek A|x"lo g, @A 3GPPA 7]12HQl ®FEst AHS HJAskal Qlvk. dwrH o g E-IMISE LTE(Long
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Aol W7 TS TR 3 EER gow LAE 4 Q. 3, B gAA AAA FL3 AR50
el s 5Ye = B85 AlE-Ste] A
2 ouigo] AxXdgEL B AL A ~EEQ [EEE 802 Al&~H®, 3GPP Al~®, 3GPP LTE 2 LTE-A(LTE-

g T Aok st VAR EE wAEd o8 siedE
T

o AAlds % = e v = BREO 7] BA
of efsf sidE vk Ee, & wAMelA JiAEtL gl B goled A7l mE wAdl ofs A4

o]3te] 7]&2 CDMA(Code Division Multiple Access), FDMA(Frequency Division Multiple Access), TDMA(Time

Division Multiple Access), OFDMA(Orthogonal Frequency Division Multiple Access), SC-FDMA(Single
Carrier Frequency Division Multiple Access) T &2 thgFet - A& Alzde AMEE 4 Qth. (DVAE
UTRA(Universal Terrestrial Radio Access)ut CDMA2000Z} 78 F-A 7)< (radio technology)® &= <
2k, TDMAE  GSM(Global  System  for  Mobile  communications)/GPRS(General  Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #2 F4 7]€=2 3= 4 v}, OFDMAT IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &3} #& FAM 7j&z +d9
2. UIRAE  UMTS(Universal Mobile Telecommunications System)®] &¥-o]t}. 3GPP(3rd Generation
Partnership Project) LTE(long term evolution)t E-UTRAE A}-8-8hi= E-UMTS(Evolved UMTS)9] dH-=X4, &}k
Yool OFDMAS A-8skar ke =Loll 4] SC-FDMAE #|-8%th. LTE-A(Advanced)<= 3GPP LTE®] ZI8}oft}. WiMAX
= IEEE 802.16e 714 (WirelessMAN-OFDMA Reference System) 2 2% IEEE 802.16m 7f2 (WirelessMAN-OFDMA
Advanced system)°ll ¢Jste] Aw=" 4= vk, WS f15te] o]stell A= 3GPP LTE 2 3GPP LTE-A Al Z=8S 9]
FE AgsiA T B o] T)eA Ago] oo AFE= 3 oyt

& 2= A Zdldel gzl tiske] disty] o muolt),
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Szt ojuf, ZF AMEEZg e AHL 27 TE 3709 OFDM Al &8 PDCCH(physical downlink control
channel)ol &3, == OFDM AE-& PDSCH(physical downlink shared channel)ol] &2 4 glt}.

L 2)e B5HY 2 74 ZYdY Fx2E vehdle Edeln. B9 2 A ZHAS 29 = =ZH 9l (half
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FAT g ek AE T2 wiRE o AMRET. BEPe AeE el sk A Alold skkE A A5 e
Usd2 Adoez A3 AEFFgAdA A7= S AASY] s e, A, 4 ZEde] el
A glo] 17he] ABEZHYLS 279 &Fo2 FAH,

T4 2o Fxe dAld Edeta, Fd Zgde] x23EE AHEZHL EE AEEgdde X3y e
&2 F, £€F xgHE AEY v vYsiA WEE & Ao

= 38 YA EEAM AY a8 E(resource grid)E YERE ZWolth

shute] st A &3S Al d9olA 7 9 OFDM AlES 2ehstar, el AYESF(RB) S T4 JHolA
12 7] FutEasE ¥gshs A2 A Ho A, & o] oo Aty = AL oYy, dE o, ¢yt
CP(Cyclic Prefix)9] 7ol 3l £30o] 7 OFDN AlES ¥ ¢skx|vt, 4% (P(extended-CP)2] A&
shube] &30l 6 OFDM HES 233 4 vt A9 28= 4o 42e] 84+ A 84 (resource element)ﬁ]r
sttt ehe] AHESS 12X7 A9 845 X3S, " £Fo FH e AAESES NLY g
st A A g9 Zd wan. JgFHa &2 Fxv shFHa £F9 729 549 4 Jdvk

E 4 st A Auzbele x2S vl =uelt

shube] AExzdd oA A AA £x] o Feo FHul 3 719 OFDM A E2 Ao Alde] e Ao
o sjFsct. b= OFDM *% & B8y 359 (Physical Downlink Shared Chancel; PDSCH)o] &
Hi= dloly g9 sy,

ol 18

3GPP LTE A|Z=®lolA AL&E= 13" a Aol AHEEdde, odE £o, EAEZHAAAA L (Physical
Control Format Indicator Channel; PCFICH), &=2]3}ak% A A|oJad(Physical Downlink Control Channel;
PDCCH), = E|HARQXA|A}Ad (Physical Hybrid automatic repeat request Indicator Channel; PHICH) -]
Utk PCFICHE AMEZ#HSS A WA OFDM AEolA dEEHi MBS e Ao AE AFdd AEE=
OFDM A E9] 740 W3t A B ZE ¥}, PHICHE A3 AEo 9o =24 HARQ ACK/NACK A1&E5 X33k
o}, PDCCHE S3lo] AFH = Aol FRE sFEgFg Aol d (Downlink Control Information; DCI)&} @k}, DCI
= AERa ke stgEa 2AEE HAERE eIV JY W aFol ik dEHa dF 1Y Aol |
de e PDCCHE & a2 (OL-SCH ] A &89 2 AF I, AFFIA3HAE (UL-SCh o] =
o g Ar, AolFAE(PCH) 2] o] AR, DL-SCH 9] Al~® X, PDSCH oz AEH= ddd&Eesw
(Random Access Response) ¥ 2 A9AZ Aol wA|x]9] 24 &G, Ao od IF o /HE e o
AE Ag Aol WdH ME, A5 dAg Aol FH, VolP(Voice over IP)9] A3t & ¥3& 4 o}, &
o] PDCCHZ} Ale] 49 A dEE 4 3, @i 559 PDCCHE EUHPE 5 ).

> rshm

PDCCH:= 3l o] A4e] %35t AlojAld 24 (Control Channel Element; CCE)9] Z3$H(aggregation) o2 HAEH
t}. CCEE FA Adel e 71%3 3y #Ho|EZ PDCCHE A&7 98] AHgHE =8 &9 d9o|tt. (CE
= Ble A9Y a4 aFel di3gh. PDCCHO X3} o] &7ksd HE & (CES] 7i+9F CCEll o3 #1-&
HiE 329 dolE kel Al weba A4

A FE oA AEEE DCIel wEbA PDCCH 29 i Aol AR A HAH(Cyclic
Redundancy Check; CRC)Z H-7}gtt}. (CRCi= PDCCHO] AFxF EE &xo ugl A4 YEYI IA 2E=A

(Radio Network Temporary Identifier; RNTI)Z} &&= 2|Hx =2 w27 E ;. PDCCHF & whdo] thdl Aojd
o] cel I-RNTI(C-RNTI) 21EA7E CRCOl wh2~7E &= QIth. HE+=, PDCCHZE #Ho] wA|=]el] digh Ao, \'1

ol A|AlA} 2HEx}(Paging Indicator Identifier; P-RNTI)Z} CRColl w272 <= it} PDCCHZF A28l AR
(Bop Aoz, A=" AH EF(SIB))d gk ZHolw, A= Agr 2¥Ezt F AlA~8 AHH RNTI(SI-
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X + B3 Y AT A9 (Physical uplink shared channel; PUSCH)eo] &d#t}.

AsiA, sl w2 PUCCHSF PUSCHE BAldl AEslA] %e=tl. shve g
AHA9ESE A (RB pair)dd EFHEATE. APES B &l AYEFTES 2 &%
i]'x]fﬂﬁ}. °]& PUCCHY] &JEE= AAEE o] &£ AANA Fo4-53

2 N o
L
oL 2

_9_



10-2016-0146501

[}

=

=

H

e
[=)

p

AR FA Rt

%]

2
H

ot
g
o]

k)
w

A

1]

1
=
=

2]

e

QFE

4o

ok, webd, A delE

(frequency-hopped) ¥l T}z
7}

=

o

CFE-QHE LHMINO) A

ol A1k

[0052]
[0053]
[0054]

golE(R) el eolE S7HE(R)el

N
No

~

or
<+

kel 4749)

[e]

1

min(N,,N,)

°of, 47)¢]

R =
= =
= =

o

[0055]
[0056]

7F7F 90 dh

=
o

S A sule ol A §3%

ATt

P
T

[si3
=

ur
wr

i

AA7EA €] thgtElnt

[0057]

<7
o

b

B
A

Hlo

AT AL Ve AT

Ho

ol
oF

o
0

mhy
o
X
K
n

]

1A

M

L

pu

°|

2~ El
=7

7] Al

\

9

e A2 Eo] A 9]

2
o},

[0058]

ol

0

il 7}

ol

Hlu7E =7

o7

[e]

]

<7
he

ek f7H €]

3}

Kol
=

= o

AE AR

M7R eIt

1t Au=

s
& H

A% A% 7

)

o]
A

[0059]

Sl’SZ"“

T
S = I_Sl,Sz,'“,SNTJ

T84 2
Zzte] s A

[0060]
[0061]

—~
o

~

or
<+

_10_

[P;Slapzsza' oy SN ]7

Geje] ojztay P

S]:tsza"'asN,_,.
A<
AF A

[

S

[0062]
[0063]



10-2016-0146501

[}

=

=

H

)
=)

[0064]

o}

<

4o

el

My

F5)

s

A

A A

% g5 of

Py Wl

7+ A

§ o

o]

xéy_

[0065]

»XNr g} A

Xy Xystt

Hlo

i

] 4 W

X5 Xp sttt

s s ®2A. ThEx

[e)
¥

L
o

=
s
a
st

=]

il
ar

-
It

Woleh
3} gol

o

o3} ol
=

i=]

e
sz o

tol o

3|
o

L.

L

Q

[¢)

o]
"yNR

=

=

ar. W

H X

gq
o

=
L
=
=

> X,
7+

4uzrel

k)
w

1.

= A4S 7 gkegel s M Y2

resl A

84 5

o710l A,

[0066]
[0067]
[0068]

~

or
<+

Qe 2e] 547

by oA,

3t

ke)

372

}\]o

-
It

A&

L

L

[yl’yza""yNR]T

y

[0069]
[0070]

A7) AL HolA

Mol &

6(b)<

dd dejz

)
i=]

s
a

B
ol

1

[0071]

"

A%

3 ol e & o

o}

ul



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

uhebA, M7l $al QrEGREE N Al A

7844 8
EHE
hy | |y By
H= . _ .
h;r hil hiz
_h;,,_ _hNR1 hNRZ

AA Aol Y ¥4 H

o %41 QHel 2ztel alx)

T4 9

n= [n],nz,---,nNR]T

72844 10

(v ] [ ke

| |l e
T Vi B hil hiZ

_yNa_ _han hN,;z
&, Ad e dehds

Hol hxME.

by, |
o,

T

thNr i

Ll
Al
)

= al A=

1A 25 (AWGN;

Sl WAl

NeNr ||

A WY-

Hojx do] 4232 41 Qelivke] = Nod 2o, do) 5 40 ey

H

_xl -
X,

o
%
Xy ||
Ho 3

1}

gHo WA (rank)E= A2 ZH<l (independent) 3
o Wae @ wE G AF wr Z 5 vk AY 9y Hey gacank())e e go) gaad,

orE| U2

P B

o
R =

m
[-4 U
i

=Hx+n

L= oo
=

_12_

g3 2o nad

F .

He] 4ol e
& Mot 2

10-2016-0146501

b
[-4 U
i
4>
%0
o

Additive White Gaussian Noise)o] ©al&t}t. M 7H

ded. AE 34

%, Ad a9 He g

AE Fold Ha ez Adn, webs, 3d



[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

SIHS31 10-2016-0146501

514 11
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o] /45 YedY. dubdo g FATS AS AF O]%Q—E e
A+ #olo] AN 54 =
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= ZIAFA A eEFE A $41S 9% dirty-paper coding
S Y8l = joint maximum-likelihood (JML) 421715 A}
= QEHY Fof ARERLY] gl wet XA or F7ME & gl

A AIZE AFE, st=de] A A ToE Qs A~

0= —r—‘
b:o ot
ol
_1
ol

(DPC)° A}ﬁ
&3fofof s}, 1 T 7HA Al At
oluf, A HIof| 7]xshe] st=9of

=\ =

9& g ol e Aok

lu
4
2

whEbA] ’\'Xﬂ ’\V\E“OHHE o AN BRAEE M -3 A (sub-optimal) A WAS AREE e Aol 9o,
% W2 (Orthogonal multiple access)™ H]Z % 7% (Non-orthogonal multiple

o o=, Au v F
access, NOMA) walo] gt}

Al g HE wAE A8 HE2 ShE AYS st ARERIZEY] Hd o] wIARA] @A sk Wlo® S
g S 2o AREAMA A EHlshe T3 #8 U 4 (Frequency division multiple access), A&

ZF M2 A7 o] AR AZF B& s A4 (Time division multiple access), AF&xF HE F7HS %
Mol AbgsheE 3 B3 tbF H<S (Space division multiple access) 5°] Qt}. o] ”“‘f_’_ Folzl A &
shte] AREALE et E AREAES] Ale WRzIE fdsitteE S JE R k. Aded vkek o), 7E
o] LTE 3 LTE-AcllA = A g5 3& W2lo] =2 AU

Ak, AwthEA LA oba] ek DPCYF JMLY Wlalste] e ASe%S b vk, webA, Ha
T AL Ao AFEFS SUA7I7] g Wte R has WA W29l Zero-forcing WMEA T AMERFE]
2AEH (scheduling)S A o] &sh= WA o] o] &=}, ojul, DPC thH] Zero-forcing WP o= WA=
AeEstes 97 3 AEAES AddYste] dEste WA o= oEH o= DPCeF AN Ades AFE 4
Atk oiek, e gl AfdE AMEAE 2AIE P (scheduling) 7] A= AREAY] Al BERE ME
kil lojof skl AR Ad ARE 47] 9% FIFLPa FRASE AAEE Ade] gojveE wAl ol
Re T ATk ET, AFEA 2AIED (scheduling)> 71A 9] QtEHIVe 4 BT} Ao EAst= AMEAS] 7}
Bs W aHA & Advk. 2y, e vkel Zol, miAE MINO7F A &E e FF T Al=gdAE ZA =
ol Al Thgr2] <teurt EAjstEnt AAEH ] e a3y wujst 4 It

o), &S] A BE A& A e gAeEd, mAm 0F 4% A0t 89 5+ ot
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2 AgHA Zu T Ad A3V EAE = k. ou, d A2, VAT i FAE E-83F9] Open-loop
LA WAS 9 EX M (superposition)ste] AEE 42 o). olw], Closed-loop &A1 Wale vz Hx
A& (Reference Signal)& £k &, Fx Ao 7|zt FAYE AE F4 AR 7|xst] 2EE &
Al WA 4 oy, Ad FAH HRE o]&slent, Als F4A9 kAol ddE 4 9k, WHH, Open-
loop &4 WAL Ald 34 AJH glo] AsE dWHoz FRAsk=nE, Aol tha Eod 4 9t
upgha, Al2®lo = Closed-loop &A1 WAooz =7t Ald ARBE o]&3dte] & AE £55 BFF=
Al 1 EY S (EE Human BFY @3)S A3k, open-loop 541 WA S & 0= 2nd Ad ARE o] &3l
o AF £rg HES wE A 2 g8 WR(EE Machine B9 @S A Yate] A 1 g o 2 A 2 g
Y dHE FA AL ESE & 4 At

Bop AAEHAE, &= 8% #EW, T dHUE Agse AEY A (d 2 3GPP LTE 2 LTE-A Al

A ]
E“)" 0143}/\‘534%%9} @ﬁﬂoiol% 7]X]5,L Y eNodeB(100) ¢} Xﬁ_o_i EAlste AR e @ (User

olwj, A&dt wie} o], ZIX=(100)3 ve] wE(810, 820, 830)2 T4 otHIUE JHX|A S F
AT},

d 4=, 712=(100)2 N2 °PEﬂUr§ ZHA| 5 dat, E‘%(Slo 820, 830)2 M/HO] QMHUE 7HA L A&
Ak, olul, N & N2 B9 JeE gu|ste Aoz EAS s gushA] &S § ).

wek, A o=, et ¢rHvE E84 teVERE olye =814 FEUE oue 4 k. &, 71X5(100)
= WEE (810, 820, 830)9 7AW =Z Z A A (baseband processor)ol A Z‘lE%O}Oq A% T A 3

o o P

e F =
= 7§§9] T2 u|g ¢ ot =3, A o2, Hybrid array antenna®l o] £ 22l ¢ty 49 ¢ 7]
AU Z2AAMAA AEES F v FR9 7 d2dets AT 4 oy, ot e A HE
f8l Aoha 7pAska A&,

T 8% #Hxsd, 71A=(100)2] $4171(110)&= Closed-loop 4418 ©E3l= closed-loop NOMA £217](111) <}
open-loop A& Y3F3lE open—loop NOMA EA17](112)2 T2 4 odtt. olu}, Closed-loop NOMA 4A17]
5 o

S
(11D &= AEA9) =3k AY ARE 7|9koe 2 closed-loop ME AT 4= vk, =, Al 1 E}g) @d= 413}
= e AT 5 dv oju, A" Wl Jiees Ned & lem, New AA QbeY & NEo Ay s
2= oh;}

T

U 2, £ AL ARE obs A U NETh B 4%, $3F AY ARE ok AHgRe] St Nur
IAW AR BArh NRG A A9 EE E Y ARE okt AHgRe] Sb Nuoh aAw, Neh
& 81 ARBAA Aahe Aol B e 4R AT S Nk Nk A2 sl o e 4
e St gAY £ gor], Ed AR BYHA 2 5 Atk F, N Nun ZAU 2 A%
VS

189 & 9ok,

Open—loop NOMA F417](112)& ARE-AMe] Ade] A4 54& o]&3to] open-loop W& AT 5 qdrt. ol
closed-loop W& Al 1 ElY] WD 4= 9lo™, open-loop W A 2 E}Y) ®Woz xAE 4= ). o

of| &, closed-loop Wro] WA AHE T, AAHE closed-loopW el 71%3F] open-loop ol AAHE 4 Slt}.
olw], 71A]=(100)°l A Closed-loop WO span® &3Fe] A7} Ned 4 202™, Null-rank theoremel 2|3}
o] Closed-loop W¢] null spacedl 3133t A7} N-Ned 4= ATk, olw, N-Nc &7kl Open-loop Wl o3k
No7ie] ®lo] A4 & Qlr}.

o AAlstAl=, ded vkel Zol, Closed-loop WMoz A3l Fike] @F=7F Ned = dth. olwf, Nerle]

Mojgba @ 4 gtk olm, T N X 1 MEY & ok, pebA, Sz

o
3] 2MEE FS NAF] Yol Nexbd H-37F(supspace) 0.2 ~WE &= Qlt}, ojuf]| Nexld o=z 2@y &
Zre] gk null-space™ N 9Joll A N-Nexbd H-37HE 2A & 4 v}, olwf, <=3 Open-loop We] N-Ncx}
d FFel A" 4 drk. =, No/le] Open-loop Ro] N-Nexbdl F-37bollA Ad= < vk, o]wl, Open-
loop NOMA F4171(112)%F 7<% null space T7FE ©]&3te] AFEA A AEE HAEE & gk, =, Open-
loop NOMA 4417](112)% Open-loop W& ©]&3}9] No IS Bl AFEAlolAl HRE Hdgit), o, o

=1
=4
o2, Open-loop W& AHgA AWl FAX EHL olgstel 448 5 Qov, ol haiie FEad.

Closed-loop Wl
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hul

e, A o2, Not N-NHTH AAY & 4 9tk A o]&, Closed-loop Well tigh &3hS WA BAstaL,
Closed-loop W &7rell 7]%3le] QY ARI}F L5H84e] AL-&3A] EAY & o=

WIE Open-loop W F7ro =2 AAE+= ZAdul, Nox= N-NeRtl S 4 ). =, Nox= FHo N-Ncxb
e ARE g don, Aedt AAde YA et

T3, A d=2, GEE(810, 820, 830)2 71X (100)0] £41% AEE FAl7|E Bl 41T 4 k. o))

d o2, Fal7]elE NOMA F=A1717F 23 = vt &, @5 (810, 820, 830)2 NOMA FAI71&E &Fal 7|A=

o] Flste s E A 4 glvk. oju], Zpzbo] TE(810, 820, 830) ARl closed-loop W o= 218

A] open-loop WO.2 FAEA] ARE & = Qo). oju, A& A 1 B} ©@E2 closed-loop W& FAIE
?:1] 13

_T_;:__
W, 4Ed Hs gol, wus
o

o
U5(940, 950, 960)E 1 TEE 4 AT},

ojul, d o=, THE(910, 920, 930, 940, 950, 960)> Z7he] whko] Widt E}Q]S 71A= (1000 LHE S
Aok, old, U o=, STE(910, 920, 930, 940, 950, 960)
g (Physical uplink shared channel, PUSCH)oll Type¥} ##HH I
of gt HAHE AT F A}, Eg, A d=, 7]X1t71‘(10)
PUSCH®] Quality of Service (QoS) indicatorE F3A3}lal F3F3}]

F AAB}.
T, A =2, ZIXF (10002 Al 1 B gEEdd did g2E 9 A 2 B9 @B gk g2E JRE U}
A3 s Aok 7IAF(100) B =EE &85t A= o2 wale] £ HAS AR ¢ Q. &, 5
o] TEE(910, 920, 930, 940, 950, 960)° Wiek Bl HRE 7IAF(100) 02 HuHe AR Ee 7E4AE
AREY & don A&d AAdR FHEHA g,

H

102 F 7l Edell WE 29 E=(Resource Block, RB )= el Zwol|t},

= 108 #Fx&td, LTEY 1709 #Y E=(Resource Block, RB)9] AFY 2] =(resource grid)e ddE e}
WA zolt), o], = 102 OFDM A=o] Uk (PE FAH Aotk .olul, &3k upel o], YA &%
2 AZE GYolA 59 OFDM A ES X&sta, T35 Yol thde APEES X},

o

£, 7145 Qret 5w

¢ oloj(layer)el EFd = Ut oW, st Y= &% 7 OFDM A
2& Eea, s AdBEL 12

(
METE ket AL dAHon e, old AREA v

= 10& FxshE, 7A=e] Ad 2552 Al ek Ao 2 A Closed-loop #loloiet A 2
o]

1 =
o EEs 9% Al o224 Open-loop #o]of= Urof 2

%, st A9 99S 7]F2 =2 Closed-loop ¥ 2 Open-loop W< WAL thg & WAl 7]1x3le] ¢4
gE 4 9k, olwf, Closed-loop Woll ek &7t 2 Open-loop Hlol thst &3S < st
of albe] A4l JAollA ol AAE 4 vk, oW, Closed-loop Wl tgh F3kell:= Ne7lle] Closed-1oop
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