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(57) Abstract: The present specification relates to a method
for transmitting and receiving data using non-orthogonal
multiple access in a wireless communication system, which is
performed by a base station, the method comprising the steps
of: configuring a first modulation scheme and first transmis-
sion power for a first signal to be transmitted to a first ter-
minal; configuring a second modulation scheme and second
transmission power for a second signal to be transmitted to a
second terminal; transmitting the first signal and the second
signal through the same time-frequency resource; and trans-
mitting, to the second terminal, control information related to
the cancellation of interference caused by the first signal.
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gateway) Alo]oll g o] €t} S1 Alo] S H Q1E 7 0] 2(S1-MME)= 7| A=}
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synchronization channel)(*£3= 5= -& 7] 4] & (PSS: primary synchronization signal))
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A &S 5] Al & - {H(symbol period)S ¥ 37| g o]tk OFDM 4 &2
3l1t2] SC-FDMA Al & == Al & H7bolghar 3 4= 9l v}, AH E-Z(resource
block) A st kel o] ar, s} o] S ol| A =] el I



WO 2016/153250 PCT/KR2016/002849

[0062]

[0063]

[0064]
[0065]

[0066]

[0067]

[0068]
[0069]
[0070]

[0071]

[0072]

Hk& 9}k (subcarrier) & 3§13}

%39 (b)) B 2 2 Y 7-Z(frame structure type 2)E YEFHATE BFY 2 54D
T Y2 2709 3} Z E Y (half frame) &2 -4 B, ZF B3 Z Q)2 57) 2
A1 B.3Z 9 ) 3} DwPTS(Downlink Pilot Time Slot), 2. % - 7H(GP: Guard Period),
UpPTS(Uplink Pilot Time Slot) & -/ ¥ ™, o] T 17§ & A B2 # 9] 27} 9
EEo 2 FAEY DWPTSTE @l A9 Z7] A g4 &7]3) = A d

gol] AR-& . UpPTS+= 71 Al =roll A o] A d 4 3 dhd o] ek =1 &
715 s U AR EY. RS A A9 5HeFE A Aol o] sHEFE A
Nz v r AR Qe AaFd Ao A7+ g2 A H e
T-Zko|t}

T 2] e s o Alol] B, A Zqlel] E9tE =
HhEoho] 4= i A H Ly Yol 23 = £330 7, &30l 3= = OFDM
A& = et A E 5 9

o) 3k AY 17] = (resource grld)g o] /\]8 THolt}

545 Feehy, shutel st s RS Al
E &8}, o] 71 A, skt ] st A &2 771 9] OFDM Al &
shibel Al 5 Fab G el A 127]14 e = R S b
| A4 o 2 7|45, o] A F = A& ol

A 18] = Aol A ZE @ A(element)E A QA (resource element) 3L,
2] 219 E-5(RB: resource block)< 12 x 7 71 &) A} 2. A E x el
steke o &5l 239 AbY 5559 5 NADL2 513k d = A&
o] & Z (bandwidth)ol] <&<:3Hc},

FdEAd &3] FEREFE A 53 Tx2Y wUS Ak

f
o&
12
2
>,
N[
Y
o
®)
o]
o
=
>
i
o

o
£
o

ok

R

)
oto

iy

= 2 g5 d= A A AL S
el 25 Ve
L5858 Fxeta, B 2ol AMA £3A ol A 371 2] OFDM
MEE ] Ao A E o] ¥ = Aol o 9 (control region)©] 31, Y X] OFDM
N 52 PDSCH(Physical Downlink Shared Channel)©] 3% %] = o] ¥
% 9 (data region)©| T}, 3GPP LTEC A AF8-4 = 3tk =1 Alo] Al d o] A=
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) 5 ©] %)t}
PCFICH= A B Z g9l o] A H A OFDM Al & ol A %5 31, A8 2 ¢] o
Ao AL E] A& At AHEE = OFDM A &5 9] (=, Alo] & ¢
A7hell & F R E Ech PHICHE /33 @ o of & ZH golal,
HARQ(Hybrid Automatic Repeat Request)©l] Tl ¢t

E 5% g el
=

Ay

H=
=
H=
=

>
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[0073]

[0074]

[0075]
[0076]

[0077]

[0078]

ACK(Acknowledgement)/NACK (Not-Acknowledgement) A1 5 & &} PDCCHE
Z8] AEE = Ao JHE e A A o] A B(DCIL: downlink control
information) e}z o}, 5FEFE A Al A B A A A S K, s eE A
AL B g R = Qo] v 15l o e A A S (Tx) 3] Ao
Hed g 2gheh
PDCCH3= DL-SCH(Downlink Shared Channel)2] A9 &% 2 A (o] &
3tk A1 Z1 W E(DL grant)2} a1 % g}, UL-SCH(Uplink Shared Channel) 2] A9
St B (o) & Y A I E (UL grant) 2kl % gk}, PCH(Paging
Channel)®l| A 9] 3] o] % (paging) 4 K., DL-SCHl| A &] A| =8l A B PDSCHe A
AE¥ = dY MA 2 - H(random access response) I -2 79
@ o] ] (upper-layer) A o] w|A| x| ol] T &F A} S, ] o] o] vk T15F o Ad
bS] ek A 9h9] Alo] W&o JE, VolP(Voice over IP)S] 843} 5-&
£ 7 Utk 579 PDCCHE 2 Alo] &9 WolA dEE 5 Jom, vk
79 PDCCHE S ZYEH & = vt PDCCH= 6t 3= H72] A<
CCE(control channel elements)2] 3o 2 A HTH CCE= A4 Al d el A
£ % 3 3} & (coding rate)& PDCCHOI| A|3-3}7] ¢]5}o] AL-85 &= =1
wRlolth CCEE &579] A9 8 4 “1i5(resource element group)E -l o -5- ¥t}
PDCCH?] X 9 Al4- 7153 PDCCHE] B E 4°3= CCEE 9] 59} CCEE 9]
ol &l Al & ¥ = FE3& (] A Ao upet AA H T
7 A & o) A A 43t = DCIo whe} PDCCH ¥ & 2 A 81 at, Ao
A Kol CRC(Cyclic Redundancy Check)S £91t}. CRColl = PDCCHY]
2 A ownent &5 of whg} 315-3F 2] H 2}(0] 2 RNTI(Radio Network
Temporary Identifier)e} 2l §Hct.)7F vl 2~ 7] @), 574 of wib-S 9]¢ PDCCHEFA
kel 3148 28 A} o] & 0] C-RNTI(Cell-RNTI)7} CRColl mf~7 2 4
ATH = o] A WA A E 9138 PDCCHEH H o] 3 XAl 22, o & &
P-RNTI(Paging-RNTI)7} CRC®ll mp2=7] 2 4= QIth. Al 228 G 1 U] & F-4] 4 o2
Al 2~8l X B 5-5(SIB: system information block)E 9] ¢+ PDCCHz}A A 2~ 8l 2 B,
218 2}, SI-RNTI(system information RNTI)7} CRCel| v} 2=7] € 4= 9l t), whiko
W NA| 2 el Eo] HAFol digh H WY A2 §HES A A8

#3ke], RA-RNTI(random access-RNTI)7} CRCel| w27 = 4= 9l ),

562 ¥ oo 449 2 gl B B4 Al 2gel A g An

2 .
Los Fxehd, A I B 2 S Fag G M Ao G ol
FHo R s 5=l Alo] ez AFH A Ao JRE VR
PUCCH(Physical Uplink Control Channel)©] 2t ¥t} to] & & & A}-8-2}
t] o] E] & 1} 2 3= PUSCH(Physical Uplink Shared Channel)©| &% U},

shibel vhol] th & PUCCHO &= A B 91 Yol 2 £-5(RB: Resource
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Block) #o| &dEth RB el £3= RBE2 2719 &2 59| ZH7ell A A=
& K HkE 9l 5 24#] ko), o] & PUCCH®) &% RB 22 &% 4 7 (slot
boundary) el A =3} 5= ©K(frequency hopping) ¥ T a1 $HC},

[0079]

[0080] ¥] - A W t}F A< (Non-Orthogonal Multiple Access :NOMA ) &1 vt

[0081]  H]-Z 3 th5 3 EH(NOMA) T, 7] 4] 0 & 4] A7 41719 A efell 7]&
OFDMA A Z=8lol| A F=3} 2 A F & S ol| A AFd S 8 HbA] o H] 8o,
F7F o8 ALl st ® A HH| E 7HA AL 5L F oA Aol 9]
UEE &d3tar, 4] Al A 741715 Eaho] ARl e d F-41F 4 &
Bagto A, & 9E a8 S T U us 35 VINe Edth

[0082] NOMA: MR 74 F& 7424, FF 56 A 2H] T8 FH 7eR
&=L A

[0083] 5= 72 & WA oA Agel=s W o] A8 5 = NOMA A =5l ol A
AR5 = A A v el T

[0084] &= 7°] Al E ule} o] NOMA Al =¥l e
b @ ) @Ee] I A o R R 5 Q)

[0085]  o171A, @] 7] A A WS 1) Symbol-level {H4] A A 424171, 2) ML
(Maximum likelihood) 4171, 3) Symbol-level IC(Interference Cancellation) 54! 7],
4) CWIC (Codeword level interference Cancellation) <4171, 5) L-CWIC (MMSE
based Linear CWIC), 6) ML-CWIC & t} 3+ & e} 7} 1S 5 2l t).

il
o
23
off L

_
o~
Y

[0086]

(0087]  7t7he] 7HA] Al A 7)ol wheka] Fol 1l 3ol A wie] 4 o) S
QeA A H, b o 2 g T8 B e} w]wlae] ML V] o] 8%
359} CWIC @ ¥j o] 524171 9] o] Fo| 217 thebtl ek,

[0088]

[0089] 3}k A= A Downlilnk power control

[0090]  3GPPLTE(-A) 59 &4 Al 2Elo| M= 5tafd A Al o] e ded&
AslA AL 84 8 ol %] 4kl EPRE(energy per resource element)E 74 ] gt}

[0091] o], 7] o] ¥ = ¢S A-54 #3421 % (cell-specific reference signal, CRE)®]]
tf $F EPRE®] ™, *J7] CRS EPRE= A5 Ao & AA E o] 31w 7 A2~
ol & (system bandwidth) % - 3Z & ¢ (subframe) Woll 4] 214 H ¢-& 7FxI ),

[0092]  LTE(-A) A Z=8lell A A A dlo] ¥ 7} 2 &= = =2 o] ¥l &+ 2 d(physical
data shared channel, PDSCH)¢] A1 &<l tf $F EPRE 7] CRS EPRE®] ¥4
Hl-& =24 1dE 5 )

[0093] 4l & E©°], CRS7} EASHA] &= 2 1l =3} -8 W2 (orthogonal frequency
division modulation, OFDM) 4! -(symbol)©l] 5| PDSCH EPRE T} H] CRS EPRE
H] &2 p, = 42l ¥, CRS7F &4 8F= OFDM 4 =9l 4 PDSCH EPRE thH]
CSR EPRE H] & & o & o] ¥t}
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[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
[0102]

[0103]

(0104
[0105
[0106
(0107

[0108]

[0109]

[0110]

[0111]

[0112]

582 SHE A Ao Y
5= 8ol A, 7}E %2 OFDM A &
b,

5 801, p, = T AFEA B 1 U =9 71 (multiple input multiple
output, MIMO)9| 4] & o Yo wh2 W 0 Al o 7 UE-54 W52l p,

of sl AAHEM, o, /ppi= SHHIL X E =9 A5 W= pol] o] & A
AA =)

A A LTE Al =" (ie., Rel-10)0 A = =1 7] 27FA] 74 -5-ll &l p, & th= 7]
Aefsta it

HAL 479 A 35 ey LEE &85t F4 diversity 719 & 4] &
PDSCH H| o] A& A p, 3= oF 2 =812 10]] o &ff A4t
(4111
Pa=SBpower —offset + Pa + 101logo 2 [dB]

71, 8 power —oftser = MU-MIMO 5212 A 1817] 918 A3 Q24 1S
LeR Y, 1 2] 2] PDSCH A4 Alolli= 0dB=E A4 A ¥ U

R pi= G4 7l E vlel o] UE 574 W& o] gt

871 A $4 diversity 7] HF PDSCH -2 A1 2] 8 71 51¢] 739l =
ofefl 47k2] 29} o] Ao ¥t}
[5=212]
Pa=O8power —offset + Pa[dB]

AS YW= (Hierarchical Modulation )

L o= AT Wz A4 E vehd Ad Eo|t)

T 95 23} o] A% W Z(Hierarchical Modulation:HM)ol) ol &) 7F2F3]
AV R 7]E $

A % ¥ Z(Hierarchical modulation)= layered modulation®] 2} &3 &= T &=
T Aok

AT WMz o] HolE 2EHES s5h] 4 Edog HyEd4d ¥

Hzsl7] 4 7l=E 5 shvtoltt

o] 7] A1, base-layer A] B. 41 -5 2 enhancement-layer A] B 4l -5 -2 F % %o
A F 718+ o] 3 =) Al " S (superimposed).

As 274849 v, =& =213 Z B ¥ (enhanced) T2 71 & 7}A] = A&}
= AR @RV = B o] HolE 2 EY o] 42 & X (demodulate)

] 7 (decode) S 4~ AT}
71E9 A7) s 4] 2 A 7HA = AR A @R T o] A5, Tow

=4
layer(e.g. the base layer)ol| A A& = tlo|8] ~EHRE B2 A ] a3 = L7
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A},
0113]  AR-o)& BHolA, A% Wzt £3 Ze) a4 shvte] 2414

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

THOEA ThFA X, FAHEE 217Dl A A2 Q1 I AAE 7HA =
7FAI o H 2 =9 A~ E A9 2] maximum sum rate S @A 517 9 3l
A FE] AT

HEN A 52 A, HEH A oA dole =, A ¥Mxrt 482 o, A=
O& MH] 25 5= QoSE 7HA &= /\}%X} %%71 =2 wasle] B 4= ATk

18y, 7] Al S W2 inter-layer interference (ILI)E €13} low-layer data
streams (e.g. the base layer data stream)°l] 2] 3] @3 4= 9l = v &-0] A9 A S
A1 % ()(high layer signal(s))Z - 2] {HA] el ol 8] & &1

& 50, 16QAM base layer = I QPSK enhancement layerZ ¥ 3st=

AT o2 HEH two-layer A 55l th3l], inter-layer interference 2 <13t
base-layer throughput <=4, 21 4] 4>4] SNR(signal-to-noise ratio)©] 2} 23 dB¥
o, ©F 1.5 bits/symbol 7}A] F-7+& 4= Q)

o] &= 23dB SNRo{| 4] base-layer?] achievable throughput®] <=2 0] oF
37.5%(1.5/4) & 2| v] gt}

HEH of] | base-layer 2 enhancement-layer symbols 5 ©] 2= 3}1}2] demodulation
error rate & A S=7}sHA o}

o] &}, & g Al A ol A Al QEsEi= H]-A wl vk A E(NOMA)S #l8f IH A2 E
@ & $}(randomization)shi= Wi oll o8l IH =& Fxzsto] A4
AV R 7]E $

LTE(-A) 37 ol 4|, NOMA DL(Downlink) A] 2~ ¥1-& 7] 2] (eNB) 7} 91 X]
et (edge UE, ¢:UE0)E 7 %8}+= v} 2] 3 4] 5 (desired signal)©l] 3 @3}+=
A1z 13 A ¥ ©Hib(center UE, o:UEDN)E A 4-8h= vz 3t A 5o & &=
AN 25 FF 39 (superposition coding) 7] H(scheme) & AF-&35le] F A3 E
Ao AEForN TAE 7

A7 T3 7Y 7R el Add 2, A% ¥ Z(Hierarchical Modulation:HM) & & 4=
A

WA UES] =Wl A, CRS(Common Reference Signal) 7|8+ 71 % " H (CRS based
transmission scheme)$! 72 -9-, &4 NOMA € Hto| x| A+ n} e} Fo| PA, PBE
°]-&35ke] CRS & ¥ (power) THH] o] E = (data power) B &, = p,, p, & At

@49

871 ops pp %}oﬂ 7] z38to], NOMAE A& F714 <1 349] (power) B B.&
eNBEF-E W2 UEI(AE @) 47] A2 2(UELS] nl&# & Al 5)e} 7]
AE 1R A1 &, UE0S] vhe2] gt Al g yol] o §F 99 (powen)E A4S =

S eNB S HN A, 7] A% 19] A% 3}9] (transmission power) 7} PO, 21 &
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[0126]

[0127]
[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]
[0137]
[0138]

[0139]

29 A& 9 7F Pl 714 = 9 AA A4S 349 (total transmission power)”F PT (PT
=P0 + P1)2}al 7} & ], PO o PT 9] H]&-& % # ¥](power ratio) o2kl 7 & &
G ghom, 7] AR E] = obe) S8H4 33k o] el 4 gtk
[=413]
Po
a= (U
P’
=82 304, o 7F 191 A9, P1=0 ©]aL, PO=PT7} H 1},
w4, UE0Q] desired signal <7, A1 & 10 A A A4 019 7} ALgHt)har 4 &

A
T At

S o 7F0R) A5, P1=PT ©] 3L, PO = 0 ©] =] UE12] desired signal <5, A &
2] total transmission power”} A8 t}31 3 A 3 4= QL

AHbA © 5 UE1Y eNB A}©] 2] channel Bl 7} UEQ 2} eNB A}©] 2] channel
ARG Frha 2 5= QL] wjstoll, PO7FPL Book A A E S 9lo, ol
aHT05<a<1 B2 HETHE

s, o akol 0.5 - A A AT PlJJr P0<] =177} 7] v =5}y
wl Il (e.g., when o = 0.5, P1 = 0.5 * PT, PO = 0.5 * PT), UE0 g0l A #}-212]
desired signal(2] & 1)<= UE19] desired signal(4! & 2)°l] €] 3}l (modulation symbol
HA- el M) DA power(F 719} LA 3 A (phase)ol] & H] S WA 2 4~
A

whelA, A o7 A7) A% 12 7F$-A QF 0] Z(Gaussian noise) 2
R o], UEOS 7] Al % 1] th3fl decodingdt”] o] 18 4= 2L

whebA], & g A A ol A= UEO Yol 4] 1H4d 0 & 21-8-81= UEL 9] desired
signal(Al & 2)2] ¥ 2 Al H-(modulation symbol) 2] power(EU )¢} phaseE eNB 2}
UElo] A& a1 = AdA3 2] b} dA e AL T HAA 7] 0 2 M,
71 A% 25 7H9-AIQF 1= 0] Z(Gaussian Noise) = {F73F S fﬁ’fﬂ Al 9]
u}al—;d AT E 1—4 :{T%]g—],L ].Hq o Xﬂv‘*GPQ—

B A Ao A AQEshE AT @R Y] A E A ol =8 WA ek
HEH 2 3174] (1) phaseE ¥ 73 8F= ", (2) power (ZL7))E W4 &F= W, (3)
phase X power (ZL7)E Al H 74 3}% UL 4) WY AU AE o] &35t
AR EF 8= U 5, 470

jus

W 1: 215 9] phase & WA 31+ W

WHH 1.2 UE1Y] desired signal(%2] A& 1)9] ¥12 A& (modulation symbol) 2]
phaseE eNB2} UEL©] A& ¢l QL= LA g 2] of) upe} W7 ah= W o] o,

o|atell A=, A7 gk 72 ol whe} WA H 4 (phase) & A o4 <914 &}o](phase
difference)’, ‘ﬁ%‘ Ay so2 o = xds7| &2 o).

o)) gk A # 2, ZF RB(resource block)2] B o] B Al &- u]| 3 (data symbol

Fr\-ﬂ
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

mapping)©] A| 2} ¥ = RE(resource element)©l| A 21 % 20 o g 14 2} o](phase
difference) gt V2] ¥4 gk A= A€ 4= 9t
o], 7] ol ¥ A& ufsd o] A2}t = RES| T+ RE®| phase difference
46 9} gZo] G H gerF FUA A A S 5 ok
ﬁﬂf
whe}A], Z+ RBoI 4] data symbol mapping©| ¥ = i*H %] RE2] phase difference =
.46 \E ditsiete] AT = v
(A +iXx @n)
A7IA, ddl2 & 298 ¢k 46 = 71 constellation(QPSK, 16QAM, 64QAM

i
o
ot
o =
i
%,
N
=
&5
()
i
| 3
1o
=
2
c,
=%
=
=
o

zk3= phase #t& <=t 7H4

ol H, md] of&H gl eE VNt R Y] o EE 4k § 9 resolutions 2=

It o E A ¥ 2, ZF RB(resource block)®] data symbol mapping©| A 2}%] =
REC|| 4| phase difference ¢k V2] &% 4L AZ A 2}3}e], data symbol©]
mapping ¥ I T} RE9] phase difference= UE12] 2] ZHID) <} A A A B 3 g <
H S (subframe number) &= 7|9 O 2 AT 7hol v g] ofE:H $h4=2o] Ao
whel HE e = gt s A 9l

ol e} o] MFx = gL s A4 2lo] 4hE A5 =¥, UELS eNB&} A1
ZF4r1 o] phase difference#k-a 73 28] & Qlvkar 7R 8har QL 7] wljitell A7
UE19] desired signal®ll 3l d3}:= A1 & 2E decoding®t 7~ Al ¥ .

TS UEOT 7]l (M o2 21851 UELY] desired signal =5, 21 & 27}
RE™ Z phase shift®] 7] @ w-ol], 7] W2 ofd] UE19] {H4d & Gaussian noise =
o 2, A3 19 decodingll et A5 &g 71t = Al €

5 10-& & B A Aol A AQEek= 7 &lol & o] §ate] st E AR
A& Ve ot

10004, A2 17(1010)2 gl A A 4“3 % (legacy constellation) S
Ve, 02 FAIE B5(1020)2 W 3HE A5 (randomized
constellation)& Y}EFATE

2. A5 9] power A7 E WA= Ul
HHH 25 UE19] desired signal =5, Al & 22] modulation symbol2] power (Z17])E
eNB®} UElo] A& ¢ 9= A g i F o upe} 24 ah= Wgolrt,
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162
(0163
[0164
[0165

—t e e

[0166]

[0167]

ol gtell =, A7 gk - H ol whet WA H 249 (A7) E Al 9]
AFo] (power difference)’ Hei= 7 949 SO0 % T E= RS2 Shoh

v 20 o gk A & 2, ZF RB(resource block)2] data symbol mapping©] A| 2% =
RE®|| 4| power difference %k A 2 A3 4= At}

o] 2, 7] dlo] Bl A& uj|sd o] A|Z}E] = RE T2 REQ] power difference =
a*P previons F - LG GLo® AT = v

A7, ax= V¥ oFEHH AFE HEPHY, P ot 2 % RE9| transmission
powerE WEHE = 9

ToE g, 7 RB(resource block) 2] data symbol mapping©] A| 2} % =
RE®I 4] power difference k> A & A 2}3}o], 71 TF - data symbol ©] mapping ¥
RE®] power difference 3= F(X, Y, ....)*P) previows S B> HEEH & o2 AT

753U

7] A, F(X y, .. W e oFEH g5 Yety, el 979 input> UEL 9]
ID == & A)] subframe number Y T 92, Py pevions = 2 21 RE€] transmission
powerE WEHE = 9

ol ¢} & Ol 47317 Q , UE1> eNB<} A}7] A}41 0] power difference 445
3 :@LO] 3l do}al 7HAskal 9L 7] wjit-oll desired signal =, 21 & 25 decoding

Pl oA 2 o] z-o] §iAl "t

IE3H UBOE 710l 7H4] o2 218811 UE19] desired signal(A & 2)7} RE E &
power(ZL7])7F Z2A ¥ 7] d7ol], 7] WA tfd] UE19] H4 & Gaussian noise =
b8kaL, A5 19 decoding®ll T 8 A5 S 71T e o LA Hl T

5118 B g A Mol A A beks= 3k 7] Aol & o] &3] W 3HE
AAE o] AHE el Eolu),

T 1o A, A2 1 (1110)-2 @A A Al S X (legacy constellation)E W EFLI T,
Ao 7 FAE FH(1120)2 g 39 Al 5 (randomized constellation)-S

vebd,

=

of

3: 215 2] phase @ power 7] & FA o WA 3 & W

3-8 ¢k9] H]—HJltﬂ H]—HJz kA A g5 v

, W 3-& UE19] desired signal(%] & 2)©] modulation symbol«] phase®} power

(3—7])5 eNB2} UE1©] A& ¢hal Ql= A4 gk -2 of) whet ¥4 ah+= #H ol o},
v 3o o gk A & 2, ZF RB(resource block)2] data symbol mapping©] A| 2% &=

RE] 4| phase difference 3k-> 7| 2] F4-% ¢k AZ, power difference 412 7] &

oF<- ¥ 3L BE A]2}5}0], data symbol©| mapping¥ “1 U} RE 2] phase difference

= 46m, power difference 1= a*P) previon(a™= P 2] FEE AT, Plprvios= 2 X REY]

180
transmission power) 2} -2 LA H gLo = 24z A3 4= g)

& o& A&, 7} RB(resource block)2] data symbol mapplngol Al 2H =

EmEu:E

N
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[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

RE] 4| phase difference 3k-> 7| 2] F4-% ¢k AZ, power difference 412 7] &
oF&- ¥ 3L BE Al 2}5}o], data symbol©] mapping¥! I T} RE9] phase difference

+ UE19] ID%} & A subframe number & 7|WFO 2 A5 Jhol| w2 oF&-4
gt A ol uhe} W5 5] = 4k, power difference ™ F(A, B, ...,)*p1 previous 2F &=
gy = gho = 42 44 & 4 v

HEH 200 A of MR TEA 2 F(x, y, .. )3 v ] oFEE SHEE U e, sl
9] input-> UE19] ID =+ € XH subframe number & 4 T UL, Py previons =
2] 7 RE9] transmission powerS YEF 4= Q)

I o}& ¥ &, phase difference Y power difference 5 3l 214 H o=
sk, OhE Shps MEEE o 27 A E S Ak

=, ol e} o] HAE}HA ¥ H, UEL-S eNB9} A7) X}/\] ©] phase difference 4k}
power difference gk2 A 23] ¢ar Qbar 7Hgskar 1 7] Wil desired signal <,
2% 2% decoding 3F=d| oA £ o o] gL -?:]E}.

UEOE 7|0l 7+ o2 2831 H UE1Y] desired signal(A & 2)7} REXH &
phase”} shift®] 31, power (. 7])7} 24 ¥ 7] wji-ol] 7] W2 ojH] UE19] (&
Gaussian noise® {F5=3FaL A1 & 19]] T 3F decoding®] A5 TS 71 thst 5= A
L=

=127 B g A Aol A Al etal= A1 2Fo] 9k (217]) 2Fo] & o] &3}
W3l e Y& e Eolt

T 12004, A2 17 (1210)2 A A A 43 S (legacy constellation) S
b, o ® FAE F(1220)2 A 3 A A 5 (randomized
constellation)& Y}EFATE

.

W 4: Y A A2 (random sequence) E 0] &3] AT W EF (scramblin
=4
WHH 45= UE1Y] desired signal(%] & 2)©] modulation symbol 2] phaseE eNB<}
UEl°] A2 &a1 )& Y W8 A 2 ©] B (random number generator) S 3|
A7 ¥ sequenceE AFE-F] M Y] FEE n-PSK (n = 21 = 3,4,...)7 e R
complex scramblingS}= % H o] T},

A7 Y 1 Ay deolH & Eﬁﬂ A E AP 2= dd 2, pseudo random

0‘(

number sequence(PN sequence) & 4 T %)
oFA n-PSK 2] ngkoll A, n=2 % 4& A 2 'L} ] % 7]<& constellation(e.g.,
QPSK, 16QAM, 64QAM -5)9] -1-4d o] T 7+A %] = o} 91 7] wiFof], BPSK <}
2

QPSK = complex scramblingd}i= %! < randomization®] 2|1 & 712 4= gl 7]
o]t}
A 4o]] o 3F A ] 2, Z} RB(resource block)2] data symbol mapping®] ¥ o] 9]+
2= RE°) &) eNB9} UEL©] A2 €31 91+ PN sequence
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[0180]

[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

[0191]
[0192]

[0193]

A(m), (m is length of sequence)= AH8-3141, 313 sequence gLl 3 3 5k=
n-PSK <] constellationz 3} 42| constellation 4k AF8-3F S 2 4 complex
scramblinge St == AT 4= T},

o], PN sequence®] Z ©]3= randomizatione Z 7|3} & 4 A5 AAEH M2
&g 715 7 = Ak

o] ¢} o] A 3}A ﬂ A, UE1S eNB$} A17] &4l o] PN sequence 2} n-PSK
constellations 74 23] ool qvtar 7H4skar 1 7] wjir-of] desired signal(A & 2)E
decoding 3h=H] o] A & o] B Z-o] §iAl €t

3, UEO= 7150 b & 2 24851 UE1 9] desired signal(2l & 2)7} RE H 2
complex scrambling %] 7] w3Zol], 7]<& %21 thH] UE19] {14 & Gaussian noise =
b8k al 21 E 12 decoding P2 W A5 S 71 5= A A

oA HEH 1 W #] HPE 4o A A3 A9 RE @9 =2 A5 25 randomization &
T5 QA e 1o 2 A @9 (e.g., RB, RBG(Resource Block Group), subband
)2 = randomization & 5% J 52 = 2ol

ESH o] = 2p] @91 5 AFE-EHE 7kl eNBoF UEL ghel] 94 A7) (7] &
G BT F EAHREE A whS w] =714 0 & randomizationS 7|3} & 4~
NEH A3t o 2 A UE1S A A error propagationS $3}A| 7] = %
T Aok

EH W 1WA 9 4ol A o] 9143 Z}o](phase difference) AL 3]
Z}o] (power difference) %k eNBS} UE1©] A & a1 = 94 2} o]
E] o] £-(phase difference table)Z} 3}2] z}o] H| o] & (power difference table) I} °]
B o] £ (table)3} H o] A4 =5 vt

o] 25, 7} A ¥ table ol A Al 9] = indexE vH o] 7 A BT
phase difference %t} power difference 4b-a 243 = 4 AT}

[}
~~
N

[}

3k, S A LUK 9 47k g H 2.2 B4 31, UBLS
eNBZF-E kA A3 v} ket A H (e.g., phase 37| 4k, power 7] 4k, phase
difference, power difference, PN sequence, n-PSK constellation, table index SE

£ WA X i AY L B SN S 9

A7 54 W AIA] = 2 d o] dE e, 4 74] signaling(%l: RRC siganling),
AbA ol A olH A (e.g., PDSCH) 2] Al 2 field, AL ol ol ¥ A el
71<E field #E 9 M2 23 5 o= ATk

A T P 1WA P 4ES FEE e ow
1 59} o] AHolE 4= 9l

UEO7} =218l = A s yoa} Shal, eNB 2} UEO Fe] Al €& HO, UE19] desired
signale x1(¥A] A3 A1 Z 2), UE0Y] desired signal-s xO(EA] 23 213 1),

km

Ak o} 551404
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]
[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

UE02] AWGN(Additive White Gaussian Noise)= n02} 5}, yoi= o} 2l 4=38}2] 49}
Zol JeojE 4 )
[57214]
Yo = Hoxo + Hoxy + 1y
o] 2?1 A 74 (Ideal channel estimation) -8 -2 7+ 8}aL, UE0 ol A x, &
decoding 5171 A8l =52 49 Foll yi1& F a1 of2f 794 5
Yeld 5 2
[7415]
Ha Yo = Xp +X1 + Halno

olu), b4 A WP 1A W 4% ol &

A REEREESE

ol

term (Xl)ol randomize¥ = &2 34E A A A}

A2 0 7, UE0 SN, g, & Hylng ©F #©l Gaussian noise= {F5-8}aL x5
decoding®}i= 7§, 715 Wi ol vl &)l A5 A4S 7 thet 5= 9

FrtA o7 A7)e srE S 1 WA B 4)7F UELO) A 2] &5 = A 8a
oly g} UEOO Al &= 482 4= 21 2, A & U} £ phase difference, power difference,
PN sequence &= AF-835lo] UEO 2 UEL Al A 482 5% Qi)

==
L.

oby
&
>,
ol
N
O}m X of
>
ok
i)
lo
0 2
R I o)
It
i rir
o
=
Ay El
o
l-rl
Jl
g
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Uz A& WS ol &sto] HolHE

=
Iy
=
iy

>

(@]
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o

o3
ofo
ok
2 S~
_\TL et
o
! =
- o
iy = "
oby
ki
>,
ok

N
j9 O{N
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i
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O
é
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=
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il
e

B
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12 B
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s
N,
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o
N,
24
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HO o
R
e
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Q =
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c
m & °
2 Ho
:c‘>: m
ofl
& o F
rr o
c £~
gz
FU W
(S
o 2
m%
-

32
o
)
ox
N
2
[u—
>

1

2 6
(SI
r g
1o
o
=Z

o T
X
o
2
folr
I
2
>,
foi
il
id
= mQL
&
32
)

ox ro ob fol

-

A
o

t}(S1320).

2 kA A edge UEY 8l sk UELS 9| v 3
= UEL9 vl gt A5 S A 24388 ofu e 52

9= A7 A 2 A Sl gk A 9l & o A

A A LA T DA A 2T E U AT
1 vht gy = Aby] A 2 v 2 A 43S 1330).

2 g7 A2 =2 g Al 1Al Ze) o] HAE =

Jo] AR5 HEtr

A2 A% I E
A7, &7
now, 4] Al
E3 7] A
o], 71 7]
Apl ol uf g 5o
A7IA, 71 7]
1A ol AlA e
A7 Ao JHA= 7] Al 2 W w2l o |
9] 2k(phase) ¥ 74 7 A E A4 BRE, A7) A2 W
A& o] Wz AlE-9] 319](power) 7] ¥ 1} #H

(o3

Y
[\) =
rz >
rr

mﬂ

L.

[\
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>

o HJ o,

]
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)

]

>4
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

[0220]

[0221]

[0222
(0223
[0224
[0225

—t e e

Whafol] ofaff Mg Al 2 A S o] W AlEE 23 95 ¥ (scrambling) 3t 7] 91
ElA o A Ex gt

A
A] % Z~(random sequence)®} ¥ ¥ AR = Holx S £
A7 A AR E A 271 @ R A E A g 28sh, A7) 99
AHE= 9] A7) 27 4L WA R 9] A7) s 28 3

St 371 Alo] G R.= 39 AlS A1 ¥ (high layer signaling) B2 =¢8] A5

AekAArt iz 7] A 1A% 5919 4] A 2% selel Abol 7k At

7] &L Al A o] 39 = A 2 A (Resource Element:RE), AF
£ 5 (Resource Block:RB), A+ &5 "L (Resource Block Group:RBG) B+

Bl = (subband)Y 5= St

A7) AN AT 7] Ao] ARIF AEE = A A7) Al 2 Wz Ul o)
Mz A 2 AT o Wz A& 2] 2]/ (phase) == 3] (power) ZL7] F
LapE WA"E o

Aol 7] Al 2 W vba ol osf HzH A 2 A5 9]
171 18, 271 Al 2 ¥z w2l el o8-8
= Aol Y A grow dAstar
o] F-o] el A FE v 2wy 54 o4 A=

4
2
o

fr

O_i FE'

7] 7

[}

0%

O o
Ot

> e
2L e

ofN 1
L
= =
)
¥ > 2 fo
ol
ol
e ok

Am
W

=
S
5L
oz
T )y o i 1o

oo XN

oy
N

A A el WEsd # AT, BV &
B7I A 2T E FAISE B Z ] M T

2
NN
2
oy

Lo
2
N

Lo
1=}

1o

>

B

O
-

T 2 4m Jn o> 0 oo
2 B
o
% f
o
o
2
°
N
<
H
o
‘&
offt
o
u£>‘_l\i
2,
4
xo
o

e w2 rlr
o
i
>/
<

0
N
i
ot

T, 7] 71 A =0l 7] Al 2 Rl Aol osf WzE Al 2 e el Wz
AEe] kgl V18 WAsH] e, 7] Al 2 AE sk9] ol T8-Sk vk 217
= dolE A& vig o] Alzheh= Abslell ol a1 ghe ' dAstar, A7
dlo) e A g o] Al 2Fsi= A o] F-2f Al Mg o] Ap el M o] A%
) = 54 ol 71 Zzske] v Advitt A v o AV E AT

o)
DA

2 dtyo] H88 4 & &z Adut

T 145 By o] A A A dof] wpE FA EA AR o] BE A LS o A3

T 145 FxEhd, T4 A A AELL 7R 2(1410) 3 7] A 5(1410) 4 S Wel)
A A3 9] W (1420)S FE 33T} of 7] A, @ (1420) 9FA AW 3k UE,
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

w22, 2], RRH, relay, TP/RP, RSU 5°] 1 3= 4= At}

71 A =5 (1410)2 3Z 2 M| A (processor, 1411), ¥ 2.2 (memory, 1412) ¥ RFY*(radio
frequency unit, 1413)& ¥ &}, Z 2 A A (1411D)F LA = 1 WA X 13904
;q]o]-lﬂ 7].‘: jr/]_zq 1:11/111:&: H]—HJQ_ ?rLzsz]ghq_ 1 CL]H‘H] ]_/_\‘ :i.‘_EL_E*‘E*/]
ASES ZE2AA 41D g8l T2 5 ATt w2 1412)F
SR A (141D A A H o], TR A 141D)E T5317) Y35 ke AR s
A7 gkl REY-(1413)= Z2 A (14112 A2 ¥ o], A A5 41 /=
SRlcia=y

WiH(1420)2 3 2 A A (1421), Wl 2.2](1422) H RFF(1423) ¥*3t3kt)
SERAA(1421)= 94 = 1A = 13004 At 7%, 34 /= s
TG T Qo) A TR EF O AFES TEAA 142 o8 T
I Aok W 2 e (1422)3= Z2AA(1421)2F FAEH ), T2 A (142D
TEot7] Y theket AR5 A gkt RFF(1423) 5 22 A A4 (1421)<}F
AAE ], T ANTE FA D/ Al g

W 2 2] (1412, 1422)3= EE A A (1411, 1421) W 3= 9ol 91S 4= 9l oz, 2

by 7l thokdl ko ® L A A (1411, 1421} A= 4= Qo) 3

71 A= (1410) 2/ = T (1420)-2 §F 7] 9] 9| U (single antenna) £ U5
SHel| Y (multiple antenna)E 7FH2 5~ )t

ool A A E AAdE2 &I AL AEN S50 &4 IdH=E
H AEo|It 7 A8 A e 52 HRo WA A Aol gl g

Asd A% o
AEAQ Ao = sy ojof gt 7 A QA e A o E A a4
SR AgE A & PR AAjd ¢ ok =g AR AL AE R/EE
SRS Afsto] & dy o] Ao E TS A s Thsettt 2y o
AAdENA A= 25 oA HAE 5 At o= AAloo] dF
Tl S oE AAl oo £3E 4 a1, = o E A A9 9] g)g-5h=
T e A wAE & Jok S A G H oA BA AR 18 BA7F AA
B ATEES AFete] AAdE A Y 9 9 Bl o8 AR
Ao w A 7 &2 AP ettt

Bk whE AA| o= T ekst g o & E o], He OJ(firmware),
A EA = A5 2 5o o e ZF /\]E} st gl ofel <]
T g, B o] o A= s i 1 o]t ASICs(apphcatlon

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable
gate arrays), L2 A|A, TEE, nlo] A2 FTEE¢, nlo] AR LA A G
o 7= + A

ﬁ‘ﬂloﬁjr*iEOJOM o1&t T o] Ao Foubig o] o] A A]d]i= o] Ao A
AgE Vs B e S Fdshs BE, dA g v dYE dd
At AZEY ] IE= w2l A gE o] LA A o8] TE5E 9
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(7478 1]

[7d - 2]

[ 3]

[7d - 4]

4% 5]

AT

T Bl A 228 ol A H1]-2] 1 thF 7] £-(Non-Orthogonal Multiple

Acess) S o] &3] HlolE & $=A1317] 93k Wi ol Q1o A], 7] A =0
o8] 43 ¥ = WH &,

A1 E AEs7) Y A 1 AT A 1 HE A A A 99 S
A 5= @A,

=270 1.

BT A 1R AT A 2255 FUE AT 2 EE
Aot G 2

71 A 2R R G A 1Azl o] AR = A e Al ek wE "

Z
Aol 2173 (phase) M3 7 A E 97 A, 7] Al 2 Mz 2ol &)
HMzE A 2 A5 " A E 3] (power) 7] W4 7} ¥ H 119

> H

AR, 7] A 2 A WA o) olaf WixE A 245 W AES

2~ =1 ¥ 5% (scrambling) 3} 7] 9] 3+ Y Al # Z~(random sequence)2} ¥ ¥

A= AR F Ho3luE Xslel= AS 5 o= 8= 1

Al 13kl o)A,

A7 Aol GHA= 371 Al 1L AS g9 ek A7) Al 2
AstAY == A7 Al L AdS 39l 9F 7] Al 2 A 349 9] 2ol 7t

Ak S Well A= Aol Ay = A 5 oE sk Wi,

13}el] 910} A,

7] &L gk A 7 T3} ARl 9] @9l = A 2 A (Resource Element:RE),

A9 E-=-(Resource Block:RB), AH £ 1 (Resource Block

Group:RBG) "=+ 4] B 4l = (subband)$! %

A 23] o)A,

371 Al 2 Az g2l o e ¥l

= 39 (power) 17| 5 Ao

e 5RO E ah= Wy

= v
43+l QoA

f
J;E

ox 2 12 o

o
Jim
o,
o
i
ob
rlr
o
J;E

A=,
Z Ao )-S5 94k 7he ol e A& w] o] Al 2tE =
Ao Ao 1A gho 2 HAAst= v A 2

A7) o) B 4% vl o] Al 2tahi= AHe ol F-of A 1o 4 e v
ALntct B9 9 ikE S 7 = 9l B X 3kekE A
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shi= g,
(376 Al 5Tl QojA,
A7) 57 91 e A Fol A B AEE A AL 5P o
ahz iy

(7478 7] A

[ 73 8] A 53}e]) o] A,
A7 EA e 46m AS S 072 Sf= W,

[47% 9] Al 47}l oA,

Jﬂﬂzﬂiﬂ%ﬂWgﬂhﬂ%iﬂﬁ%wﬂﬂﬁgﬂ@ﬂ

N2l Aol A 9] 1A ko2 AAe= A 2

%ﬂHWW%Wiﬂ”ﬂ*V“PiﬂﬂOFwJN%ﬂH¥H°H1

Aol M o) A she] Biz 5 F4eell 7] Zatol v Adrkek A%

shele] 275 WS @A % Eiehis AL S0 s W,
38101 A 13l QofA,

A7 Alo] A 2= A9 A5 A2 ® (high layer signaling) o= =8 A5

stk =1 A 9 (physical downlink channel)S- 53l AF$H = A& 5 0=
Sh= W,

11 Al 13l 9helA,
A7) A A Ak 2] D A A ke ek,
A7) 39 AR 59 A7) 27) gk, MAE 39) F7) S E3heh=
A& B0 R sz .

g3 12] FA A Al 2=wlel A b]-A 5l Tt 3] £ (Non- Orthogonal Multiple
Acess)S o] &3}1o] HolE & $5:415)7] Y3t 7] % 9lo] A, AH7]
71 A=

T ANZE F5218H7] 9% RF(Radio Frequency) f451; 2
271 RE 53 75 A 058 A2 o] Q= TR AN S E3tatal, 4
I RAAME,

14
N,

A 3} al;

AN AE D) A2 N BT FAR AT AL S F)
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MEIREC S RSB PR
55 Aojaiy,

2
Alo] ARE AE3t
A7 Ao] R =7 Al 2\ e olg] WERHE A 2A S 9] Wz
A E-2] 91/ (phase) W74 I T 43 AR, 7] Al 2 Wz Aol of &
HE A2 A5 o W A E2] 99 (power) ZL7] W17 %E’d-ﬂ a9
AR, A7 A 2z Aol e Wxd Al 2250 Ax e
2~ =1 ¥ 5% (scrambling) 3} 7] 9] 3+ Y Al # Z~(random sequence)2} ¥ ¥

AL AR T o sty E 2= As SR o= 7A=,
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[5=7]

f 0) \
A UE 2 (SNR=0dB)
\\;

OFDMA NOMA

UE 1(SNR=20dB) ) .| BWx1/2 Bix1/2 .
W Sl O\ A 2
ncj Z;//?/////////// //// nc:

R;=3. 33bps/Hz Ri=4. 39bps/Hz (+32%)

R,=0. 50bps/Hz R,=0. 74bps/Hz (+48%)

(a)

* UE 2 signal|
UE 2 decoding
Beam 1
| _ISTC of UE 2| JUE 1 signal
T T & signal | | decoding [
of UE 4] _[UE 3 signal
BS mm\_\’ decoding |
£ IRC fe 2t SiEnall
o UE 4 Ing
»Freq.
Beam 2
LHigh Low

Beam-level SINR

(b)
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1010-—@ Legacy constel lation

1020—": Randomized constellation
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