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CE mode A%} CE mode B Xl tlgle] FEHoz AWMZAE FGA7]7] e oz, 7|A =L W
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3 s % =
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2% A(downlink) HES FH3te SFAFE L= 7IA=E AT

IRAIE 2 o] Ao BAlS Adshy] fd Al oA, VAT omTY 2 oo FAES A A
71 9% OE s8R mE A8 ARE S8 $5A% 9 7] gAd g9 Anse
blank OFDM RE(blank orthogonal frequency division multiplex resource element)'e— 3 4l
=7star, A7l AR el wiA® 2 o]de] wHE A& (repetition symbol) &S S8 41
star, 7] W AEES T8 ealE AzeA ] 54" I HEE s Eﬂ”“Oﬂ Al Al Ak gE
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TP Ao FE Eddhe AAE AT
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9] U] Wk AlE wjx] 2 blank OFDM RE HiX|E o] &3&}o] th<=9)
=1 £ ZEASE =dolt).

4= Fub B ARl Bigk Afd wisl SAdel] mel, wHE A3} blank OFDM RES wiA|sh= WS 1| als}o]
g =

5 5+ (RSE medh v AE 2 hlank OFDM REQ] vl HEl oA|E el Twolr),

= = 59 (bl =
shAl ¥ ABEZE S sEEe] oA

ki

E 82 = 79 (Wl Z=AE AEZH wjx S o8 AY-, FA 2ASHE 9 FH A 2+ o] &
SHAl H= ABEEZFHQ] HES dAIE EASE EWolt)
% 9+ CRS, DMRS, X+ CSI-RSE a1gfdh whg A E(repetition symbol) % blank OFDM RES] x| #ll&l oA &

UYERfE Edott

T 102 AEZdY U PDCCHF 23d 499 g AFEAHmulti-user) MEXZH AL dAE HEWE =W
Dr.

T 11 o AAde] w2 DMRS HE F shuE mesh, Bz el PDCCH % CRS7F X85 += 499 o
Z AHEA(multi-user) A HEZH QIS dAIE YER T EW T,

T 128 ABZHA AEE S8 tF AR (multi-user) XY WHO dAIE EASHE EW T

= 138 E A9 4 AA o] wE thE AR A (multi-user) ABEZHAS o] &3le] thEH A (downlink) AH
S T35 A8 AT ©d Tl FRAEE AlIEES A SEe wEl =A% =Heln),

T 14E B A6 o2 71A = FX e FAAE dAsE =l
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Gt (user equipment)S 71X =3 EAlslE A FARA, UE, o]EF(mobile station; MS), ©]%&%H](mobile
equipment; ME), t]ufo]2(device), ElW]¥d(terminal), mMTC(massive machine type communication) “&X], A H]

& (low-—cost) &, AEFLE x| o= AAE L Qr}.

Q3= MZ(desired signal)S $AGORRE HAEH AT F FAlTdo] £A57|E FYshs AlaE onshy
¥ A& (target signal)elgtal A AE 4 vt W] A3 7] Faldo] F23k 23 5 A7) date As
7} obd AZE ou|dtt, welA, FA AlsE Yk AEe MY AEE 23 4= Q).

ol dgE 7 B4 714, oF E9], mMIC(massive machine type communication) AlZ=®le]l ¢, FAld]
Aol st FA o SR WSS A Ade] RESHA "k 3dUg DS o] &5t v AAE A

HetE multi-user AFS FRFOZAN AF A7) Y 75 £AE A4 + d=d, 71E nulti-user A4

ol e AMHA FFS 93 v W (downlink repetition) A% L Fu= T3 (frequency

hopping) & #-&& A, 7z ddEe g A ANFH T2 A 2 2 diEd gid £ 5% dwlo] A

2 g8 5 9 Al drt. oyt TAFoR 8 TY FEE AFste ARz drit g gw
hya

o] el g4 4 Slt).
<, NMIC &g A Jgo=z 7]E9 NIC WH] & AE$ES 7IAEE A5 FeMIC(further enhanced
MTO) 9} A9 A= iR 24 (massive connectivity)S &3t mMIC7F 2 =951 9t}.

mMTC Al2=gle] 5474, 7]A)=
ghA o] 7] of A

q2 lo

g FAE FA AL AL, 2 FAe F50S AREHE A B dSe] Z83 By 47
Aol = Q. A, Y AYE B3 AW o= AAY Fo FHIVF ABRZEY @92 Wssk 5 9l
Hulk oy Z} Zx|npc) "bE(repetition) 3 T Fuk 3 (frequency hopping) ¥ 5% oS & ¢
7]

1898 Wslr S3%4d 5 Q.
71E9] AWgA &4 71 W (repetition) ¥ FI3 FF(frequency hopping)olA AMEH = ZH¢l %

hil massive connectivity)oll 2]&l] &Al Z=AE% (co-scheduling) S 33} miIC Al=Hle] &
go] whgH A kv, wiEell, VI AvA & Z¥el oM dEd vkel ol ts AR AR(multi-
user) Aol wel Wspsh= Aol Wik dFS AdsHA A S gl

<
A, Fe AR FEshE FAES AYsE mIC Alz=HelA, et Je BAE= Dl o8] A
hd

{ih)
ox

o
E 1S o g oA A)H =] o)
o]

B g

1l

1] 71A%E BF QrEluE og3te] thel miIC )
= bE HuE

24, =
ol g3te] FAlsteE A ES JHgEth. Ty, 2 A o



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0047]

[0049]

[0050]

[0051]

[0052]

[0053]

ZIHSd 10-2018-0135264

T 1& #Hastd, Al mMIC G2 dFo] AFgHE Al A

, JHZHR1(100), A2 mMIC A 2] dFo] AHEH
A2 AEZHA(200), D A3 mMTC FH 2] Aol AHEHE= A

3 B ZA(300)0] =AE] rt.

= 12 FaEte] Al aMIC AN FAHE AEE V]Foz, A2 mMIC FA 2 A3 aMIC FR el ohe
2 o-scheduling)el] W& 7+ S A== 3o},

T 194 A1 mMIC Fx]e] kAR AMB X o] thet % A (downlink) HEE hy(k), A1 mMIC FX]e] kHA

AuzH o] et #FES n(k)=E A, 24 AEZHYS Ea) Al mMIC Zxo] 3 geda AE, =,
A1 mMIC FAo] FAHE BF AFE g, Al mMIC ZAX o] A28 Zelad (precoder) S w= Ao 3o},

A1 mMTC x]o] gk Wk AEolA o] &%= Tl =Y (precoder) a2 st 7143},

AN

A1 mMIC Ax¢ A BA 2AZE% (co-scheduling)® FAZA A2 mMIC &= = A3 mMIC #X]7} &4
ul, Z+ A9 Za A (precoder) # Z ZF mMIC FXlol Wit T HAE, &, HEENIE w, w, 2L s,

s;= e 4= 9l

A1 mMTC == mMTC 2ol 3k Alo] AW 7} =A% = MPDCCHE 4413k o] 3 MPDCCHOI= AFo]sh 4712 A B
TS FEA, FLe dole ARE ¥xsta (S, Wy AEF =) PDSCHE 7418k,

ki

1el4 AF7] PDSCHO] 3 WAl MBS (101)S Al nMIC F=] styat ~AEH o] glom g 7Ho] X3}
B2 AeE FaletA Ak e, F oA WA ul dA ABEZH1(102 WA 104) 0= A2 mITC FA] B
A3 mMIC A= 9kl EA] 2AZ8 (co-scheduling) & €13+ 7HAo] e, 7+ B Lo EA A7
ZYE e AX o FF £ JM57E Aoldt whet Al mMIC X 9] zZF Bz o] vk 1k sjelo] Aot
[SRae=

A1 mMIC FA]o] 7] 2 ABZ Q) kA A= AT y(o= [578

)

fr

i

1>
y

N

N
o
T
o
e
-
30,
v

544 1

y(1) = hi(1)wis1 + n(1)

v(2)=h1(2)wisi + hi(2)wzsz + n(2)

v(3) = hi(3)wisi + hi(3)wesz + hi(3)wsss + n(3)
v(4) = hi(4d)wisi + ha(4d)wsss+ n(4)

wpelA | BA] 2AZEH (co-scheduling) ¥ &x|o] ¥
L g5 AFgAH(multi-user) Y A9 EAHE B

2 A A AAde Eaw, EA] AAEH (co-scheduling) H+& Ao wha} 74 sjElo] ZF A HZ o] A
walst = vk HS #Aeksle], vF AREAH(multi-user) A A9 A A0S Hal, zF AR I Yuir) b
A= W (repetition) AEE AJEZH Yoo wiXH=E & F 9

Z B Zroll Wk (repetition) AZE HiX|sh= A, o= /Mo b2 MBEZYY AY(resource) S &
& U dolg AHEo] AfErh. whd, Jhue] AMBEZY Yo wHE(repetition) AZTE W=
ALo=, sty ArzHd e oe MY AA(resource)S B3 U3 dolg AlEo] wjxEo] AEHr).

= 7Hx e

o sAEYoR Qs A 7
ZHEe] FAHE A5 S %%ﬂﬂ,ﬂﬂ W 4y AAE

= = E¥=(blank) OFDM
7} Wk (repetition) A& o3l

e

12

>,

2

=2

=

il

L

o

|z

[kl
2
=

. =2
™

T,

B[

r,

fot

i

=

)

%

o

fu

=

FU?L' Om
>,
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0062]

[0064]

[0065]

[0066]

[0067]

[0068]

ZIHSd 10-2018-0135264

=)

i
i
=3
T

(repetition) A& ®ix] W =@ B U ¥ (repetition) A& wjx] W

o

T 29 ()& 719 ABZg Y 3 v (repetition) 2% wjx] WS =AE, = 29 (b & 7/MAY 4
A

o
AAlofo] whel o5 AFEA(multi-user)E A YUsF7] 913t W& (repetition) 21& 2 blank OFDM RE(210)2] Hj

= 2014 AA dHE(repetition) ¢ T ABIZHY Yo mixEd 4= = WS (repetition) FE No2 A9
oo, & 29 (a)v M9 MBEZH Y 2o diste] Zb BEE(repetition) HlelE A& (symbol)o] vIX] ==
HhH 29 (b)& M9l B dlolE A&o] shue] Bzl o wixgs & 4 Q).

= 29 (b)) MEXHY W vkE(repetition) A& 8]x] #HolA ZF WEEEE dlo]y A& (symbol)ol tldte]
blank OFDM RE(210)E wjx]& <= Qlt}.

=
E(symbol)S F28t= 988 & 4= 9vt. A7) blank OFDM REOlE= AR S AEslA & A% 9519 002
AAE 4= 9o ZF AR A e Al AT E VFog FA] 2AEFH(co-scheduling)® ©E A9 1+ 4l
=5 Falsr] fsl, 2 AAwiey qE2]) o] sl blank OFDM RES] A& w2 244 4 ot
T 3& (repetition) A% ®Wlx] 2 blank OFDM RE ®jX|E o]&

B K
- =4 ]
dol el B BA AN A FA AERE BAEE JF S0 AEE BASE Bl

LS W

E

o] FAE A Adehs 45, w1 AA9] Ad9a(index)E 1oj2kal & wj, 7} B
1 A S

7814 2

v1,1= hi,iwesz + hiiwsss + nop
viz= hizwisi+ hizwsss+ niz
v1,3= hiswisi + hiswesz + nus
Vi4= hiawisi + hiawesz + hiawsss+ nia
v15= hiswsss+ hiswzsz + hiswsss+ nis

71 [F8H2 21904 v, hiw, 2 ne 42 A Zx12] KAA OFDM symbolell thdh A1 A5 Al 24,

.52 1A X gk T3 A= (downlink symbol)& 9 H] &t

E
)
oo
tlo
£ J
o,
=
0

X
>,
fol

i
4
>,

o_‘Ln
&
;O

W, 7t A AR thed WA E blank OFDM REE 3]
= J

E A (index 19 e v, 2 S 54T 5 Aok,

o e

s A7) FAsE g B ZEY W RE(resource element)?] Aol @A WA ok, 7HA
of 3t HZ(demodulation) §lo], HAHE TS Az dW(signal level)olA AASFS wHE 4
(repetition symbol)= HZF(demodulation)@ &= AT A7|9} e WS o] &3 Al

A (signal level)9] ZFABlold(combining) & B3 I AAS st F27)7) ol 82 F U},

[}

J3loll = signal level combining FA17]9] dd|ZA E QAo A AArde] wE b0 AA WUyS d9Ys3le

st
(¢}

o

& Al & (repetition symbol)©] HIX]¥ RE(resource element)o] thal g W37} w9 o] Lt 714
7%, [484] 313} #o] blank OFDM RE ©]¢]9] th& RE 41 A% y,, WA y, 591 thake], blank OFDM RE

Wt

_12_



[0070]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

SIHS41 10-2018-0135264

»
2
o

o] FAl A&, =, yi19 signal levele] wj7] A4S &

Vi,z— V1,1 = hiwist — hiwzsz + niz— nua
V13-V1,1= hiwis: — hiwsss + nis—niq
Via-Vii=hiwisi+ nia-nia
Vis-Vii=hiwisi+ mis-ni1

A7) [48F2] 318 Zarshd, OFDM symbol index 2 % OFDM symbol index 3o tidl =4l A& ZF vy, vy 4

ot v AX(Z, 74 AXx)9 blank OFDM RE(320, 330)elAde 7+ AR = Z3 Ax9 Az7}
ez Ay wr] dalew 2x Az AE7 AYEA7] wEo] Fo(residual) HE(S, -hws, Z

“hiwssg) o] DA BE & 5 Aok ol & ] s [84 3]oA 2 AaE

L5
o7 vy & HalFoeEM Ex AT 2 S (noise) AEvlo] ¥3H AE 4S8 = ).

o>
g
pliy
-
D
o
(]
@
=
@)
-
w
<
=
o
o
-

WA, %4 A R 11 Faste] B AL QA mE 7t Aned o w
% blank OFDM RE] HH 2 e A

B Aol A AAdol] wz2d | s AFSAH(multi-user) AW, &, tEe] ©E e A (S Eof, mMIC #
D& A ALY 9% 2 FRIF AT, FAHeR, Y] T FERE ARZEY U bkg As
(repetition symbol) % WkE AEo] gk blank OFDM REQ] W% #glo 2 A= 4= o}

A Ao wE ARy de] wjx ddd A e gl Ald W EAdd wE AdE ¢ Y. = 4
T4 = Az tie Ald sl EAdol| wel, whE A E(repetition symbol)¥} blank OFDM REE wix|s}l=
Hel s =AF Zyeltt

AB 27 d W RE(resource element)2] o] At =wQloll A W3}yl 2Fa Fulb4= Er|lo A W3yt Fvpd,
=3 MBI o] (subcarrier) A9 Aoldk OFDM symbol indexell &3l RE(Z, A|7F =dHgloA A2 th&
Aol wix == RE)l W A E(repetition symbol)E°] WIXE 4 At}

Ut 2 AMBEX# 9 W RE(resource element)d o] Fa4= Zw|Clo A WM3lr} 2 Al7F 2wl A W37}
I HU3 OFDM symbol index®] t& A HBIfE]o](subcarrier)ol h-S3F= RE(F, T3¢ Z=dQoa A=
o2 9 xld WX ¥ RE)O| ¥HE A E-(repetition symbol)Eo] wixE 4= U},

% 49 ()& T35 ZdWQellA REY Ald W7l 23 A E=delA Ad st 2 495 YeRda 3l
om  (b)E AR ZWQlelAl REQ] Ad W3yt 23 Fug =deA Ad Wt A2 495 YEeEhda 3l

o}.

E 49 ()& Fashd, A =yl Aol Wbyl 27wl WS (repetition) AZES
indexE %t OFDM symboldll ®IX|AIZA 4= Ao}, wabA, blank REE T3] SAHE HHS
symbolell that 7HdA S F=3H3A Hr).

=

= TFE symbol
2 AlZke] OFDM

HhAe], %49 (b)E Fastd, Fupg Edel Ao Wl 2] wiie] wkE(repetition) AEEE AR T
A ef(subcarrier)ol WIXIA17 blank RES Sl SA® 1Mol th2 ABA | OFDM symbolel thgh 3+

A E A= a8 & Aok,

A AAde] wWE Z ¥ A(downlink) ABEZH Ao C(CRS(cell-specific reference signal), DM-
RS(demodulation - reference signal), CSI-RS(channel state information — reference signal) B+ PDCCH7}
WxE 4 A, = E9, miIC t+H A (downlink) A]=ElollA CRS % DM-RSE Als 418 &l AlgE 4

_13_



[0083]

[0084]

[0085]

[0086]
[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

SIHS31 10-2018-0135264

32
n

e

Z%(demodulation)2 98] CRS®} DM-RS7} ©]-&% 7] wj&ol, WHE A (repetition symbol) 2 blank OFDM RE
’$7] CRS T DM-RSSF T A RLEF ujx] = ojof i),

T3k, LTE Al2"lold QY FAHLS 93+ RS(reference signal)®A] CSI-RS7F o] &Htl. o]& edsle] MIC =
Aol CSI-RS7F vix]g uwlj, CSI-RS7} ®iX|=+&= REE H|Y F=F AHosta olvl. wrebA], CSI-RS7F AS=+=
ABxg Qo= olE 1# s A sielo] Hojxojof g},

S, B A A Ao mEd, 7 B X tiste] 4] CRS, DM-RS, CSI-RS H+= PDCCHE] &4

(repetition symbol) % blank OFDM RE®] ®iX] ¥ JAS yeERATE,

A ALY Thss v A E T sty AR @ @A HE ABZE] sjHEe] dAot),
=59 (a) 2 (b)E 2719 XE A flo] 7153k (RSE HE MB Xy -] gAE YelH, & 59 (¢)
2 (dD)E /19 XE Ao 7hes (RSE ek AE=xFQ] sfas YeRd o A]o]t,

CRS7} ®ix]® REol:&= ®F2 A& (repetition symbol) 2 blank OFDM RES ®iX&}x] @31, CRS ®lx 49 ©]9l¢
o "kE Al B (repetition symbol) % blank OFDM RES wjj x| 3tc).

ot
o
HF

% 59 (a)& Hu 29 XEE AYsk= (RS #iA Al, 1970 G2 o] 7Feet thg AMEAHmulti-user) A
B9l el ootk

ARz ol v 819 180]m Ar=Zedd Ul 8719 thE o] A E(symbol)S HEE 5 Qlrt.

T 59 (a)E& Fastd, ghe]l Tde 18709 W A& (repetition symbol)o] ofg] 79 M2 th& MBI

(subcarrier) ¥ A= Th& OFDM symbolel]l A4 wlxE o] o}, AF AMEINF | (subcarrier)d HIXEo
2ZM4, o5 (mobility)e] A ¥ Ad 7oA = blank OFDM REE &3+ 7Hd A7} 715381},

T 59 (hE ()9 #Zo] Hul 2 XEE £ (RS7F viXHAS Aol digk th5 AR (multi-user) AJH X
< o]y,

% 59 ()9 MEZHY S 0|83t 4719 FXE sA] =AEH (co-scheduling)@d = Jom, AHxH
A Ul 3879 A= tE doly AE(symbol)ES AET F AU,

E 5ol EAE AMEXHEY FEeAM sddt A 9 L FEHO FHE AdE 9L, sEd ukE A&
(repetition symbol)Eo] WiX|¥ & onjgit}, F3 L 5ox= & A9 A Ao we}, shfe] HhHE
Al & (repetition symbol)ell thd}e] dFte] blank OFDM REE viX|3F A$-Z Z=A|sth. B 7jA]e & AA] 4
w2 g Ak whel dube] wkE A E-(repetition symbol)ol]l thale] & o]AFe] blank OFDM REES &9slo]
+8% =

= 59 (o) 4 XEE XYst= 45, st ABEZ#E A W 17 repetition 3= Z; ol A E(symbol)
55 9 dEste]l Hd 18719 GA] Aol Jhedtal, Tl AHEZFJoeR 379 A= tE dHolE AE
(symbo)ES AFT = ot

T 59 (e M9 XE X3} = 30|}k, & 5

HEE 514
AT},

E 62 % 59 (el =AE AExyd oz FHS o] & HS, 54 2=AIEH (co-scheduling) ¥ 4719 FX|
oA Z+7} o] gelA Hx thE A& A (multi-user) ABEZH Y IS oAS EA5E Lot}

T 6& Haatd, 7|XEL =A] AAZEH (co-scheduling)® 478 Ao tiste] Z+zF trE Yxjo] wixH
blank OFDM RE #j€1& stdsk 4= gt} & iAo & AAdo] wam, 7|X=& ZF Zx]o a5 blank OFDM
RE ¥ 9] indexE 7] ZF FHo TE 4 A,

1

= -, A7l ZA Ade] Zhsst MBEZH ) W
o ()= 36708 A= tt& dHeolH AE(symbol) 55 3] HEZHom A

i

B NS AAee] wEw, BA 2AEY s el Aol distel 2k 9] blank OFDM RE W)X sElol
AAA FE FORM, /AT 47 Z4zkel FANA N AR(repetition symbol)ol BE S ST
FAES A9 5 ok

%59 (a), (&) % (D WA AEe] Pl ®, = 6o =AR vksk ol FA 2AEY (co-schedul ing) 8 T}

_14_



[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

SIHS31 10-2018-0135264

o A= Azl skl ME e Aol blank OFDM RE dS @Fgo=s, ts AREAH(multi-user)

o]x, W& Al (repetition symbol) @ blank OFDM RE2]

xS0

=7 Fu =il AE Wt 22 Al
E- =

79] (a)= 270¢] X E A o] 7hagk (RS7F wiAlE 459 ts AF&AH(multi-user) A BZ ¢l &l ofA|o]
T 79 (& 49 XE A o] 71&ek CRS7F vl A 99 dA]e]t).

7 Fog =l Ao A w22 A5 vdedied, = 7S
, W (repetition) AlZEo] A= & A BfE]o](subcarrier)el B

_‘ELIﬂ
o

m o H
L
,
LU
2
4/
dlo
o
.
4
30
w)

=8 &= 79 (bl =AlE ABE ol& AF, A 2AELFE Mo FANA 7z} o] &
-3 P

A He Ar=ZHe =

%, = 89 Auele ARES FusU, £ 79 (Mol =AD AR WA Wel we, 54 2AEE o
o FAE 77l ABTAYL B, 7] 2 FHAEe] Heke] A= e 900 blank OFDN REZ} ¥
48 o 4 du

(), (b)), (c) E () A 2AZ=%(co-scheduling)® 4719 F=x
HHETS EAEI Qo B A tE AAldd maw, el Tddk wao
Ao 2R F 8 FA 2AZ=H (co-scheduling) ZA Lo gk S st == Q).

5 9% (RS, DMRS, Hi= CSI-RSE arefdh WHE A& (repetition symbol) 3 blank OFDM RES] wiz| &l oA &
Uehf= =),

% 99 (a)= (RS 2 DMRSE 1e]bo] wH A (repetition symbol) % blank OFDM REE w3k v} L&t
(multi-user) ABEZ#H e drjoln], % 99 (b)E= CRS, DMRS @ CSI-RSE 1# 3t t}= AFEAF(multi-
user) A HZH Q] FEO] o A]o]T],

= 99 W) e g Fushd, = 9= (RS X Fowut ofujet, DMRS B CSI-RS7F wiXI€l RES] tisjA = wi
A E (repetition symbol) 2 blank OFDM RE7} AXA RE= 8lS AAFF 317] wiol, CRSYF nH3te ©
59 Agmh thE ASAulti-user) AREele] siel Huldos Hisha, W ¥(repetition
symbol) sj&le] 7j=7} A,

T 102 AR W PDCCHZF ¥3" A9 thE AleA(multi-user) AE X2 A8 JeEhlE Two)
o

J1Z NICE AZLs upel o], A9 e EAT(low complexity)E IL#d RF FA7|=
(narrowband; NB)WFo] %=1 7}87] wiiel, Alo] FuE A43H= PDCCHS dlol8] HRE A48k POSCH
ol it

252

sy, HS MIC ZX9 Hole AEES 4717 98 A4 Iﬂ%@‘i(bandwidth)é 771 Y AT
Ao wal, 7] MICS PDCCHS! MPDCCHS} PDSCHE hFo] A stE A tialel LIE 71«3 S98t4 3 AxB
ZY e Wjel MPDCCH % PDSCHE X3¥ste] Adate= A& 2o + Aok, & 108 Fashd, wi A&
(repetition symbol) % blank OFDM RE¥ A H ¢l ] MPDCCHE 18 RESF SHEH A K= wjx]alof o},

11+ ¢ AAddd w2 DRS ¥ F shUE zEsin, ABExg 9l dof PDCCH 2 (RS7F 28+ 259 o
AR A (multi-user) AEZH AL JAE YERl= ZwWolt),

15 #a3bH, 5G NR(new radio)olA AMEA Aldstz A
Al &

off

—

iy

DRS =& =& 3shE ol&shs B8

ot

o

e

AA el AAdel WE v AFgAHmulti-user) MBZ P2 wjx] HEE Fx=o] A Aok st FH 9
4, W (repetition) 315E iLelste] Aded 4 9t

wgh, o AAde wE tE AFEA(multi-user) AEZ#EA A sfHe MBEZHY ] EFEE (RS,
DMRS, CSI-RS, == PDCCH &= efste] 2A-d &= St
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

ZIHSd 10-2018-0135264
oA el A AAde] mE VA we Ay B wx] ' ls 7 Ao TRl o] & 4 9l

olgl, £ MY 4 Arldd wE MRz s] AEE ol &3 e AR AHmulti-user) XY WS AYst=

2 AN A Arfde] mEE, 2 o] MEEHAS EFeE MBI NEE T3 vHE AE(repetition
= [e]
3 =

24, o= AFgAH(multi-user) A Y<
shite]l ARzl f wiA| s wks AE(repetition symbol) 5 No.2 AAstal, ¥ He] AEZHJES F
o MuzHd MEZ HdAs = A5, 71X N ‘ﬂ%(repetltlon) 347 FA3 vHE AdE-(repetition
symbol) S © = FXo] AE 4 Q).
T 125 BRIy AEESE £33 tF AF&A(nulti-user) A WHY dAE EAElE =Holt
T 129 (a)e 71& ABEZHEd 7+ v A& (repetition symbol) A& o]&8F thE AR&A(multi-user) A
4 dAIE YERT, 2129 (hE E AAe A AAde] mE B2 U v ME(repetition symbol)

X
ix el qEZ ] AEE S8 ths AR A (multi-user)E A Hdsts WHE JAIE HERA

T 129 (a) 2 (b)Y ¥kE A E(repetition symbol) HiX] WS ®lasle] Adatd vh&ap 7).

= 128 FaelW, HBEIYY 3 W (repetition) ZIHMOEA, ® 129] (a)9] o sl WHE AE
(repetition symbol)& & 129 (b)ollA A WHA MBEZ#HY Yo BF wjxsta, = 129 (a)9 o sids=
HHE A& (repetition symbol)S &= 129 (b)olA F ®Al ABZ Y Yol =5 ax] g},

5 129 (oAM= I o AMBZARte] Ao glov), E JjAle] AAjde] mE AMEEFY AEE 7]
I o AMBIHY oQox, I} oF AANHE ANBIYIES ¢ EIT F Qb E HHe A5

= 2 @
(repetition symbol) 5 47] 3 o % AA4EE Anwedse] Sl waoz WA" &
% 129 o] Ausxele] AES o ekt 4,
dotel E3E Az AEES AEHA ¢

o
scheduling) ¥ & ¢} F77F Wttt ARz G2 S A 5 7] ot

gy, AEdk vke} Zol, thF AFEAH(multi-user) AMEEZ#H Y ZbZbol A blank OFDM REZF WX 5= 91X+ A
2 AbolaA AR olo} B,

d AAde] waH, Fx7F AR ZHY HNEE T Ad T 4§, W (repetition) AT E
A, ABE Y U A& Hule]d (combining) ¥ ABZH Y AEo ¥3tE thge] AHxyd IH

(combining) S R5F F8sto] vk A E-(repetition symbol)S E-Z(demodulation)d 4+ <

Al A CE W, ABEZHY U 4z digh A% #@d ZAule]d(signal level combining)s 4338}
] Aol @ 7] AlES AT o]F HrEZyd AE Yo AHrzgdEnitt AE5E Ao st AE
H Antold (symbol level combining)& F3doazn HE AES A& 4 9}

repetition symbol)o] T}

WAlg o] g3t "13331%1 AEZ tF AF&AH(multi-user) AY A, NE
1% ATHE FH-e] 39l

s
7 W&o oM ATl (diversity) o5& 2g 4

of o Al w=d, VA= o T Ao Ad Aol weh A e AAste] AdE 5

1o oft
B
e 4
[l
=
el
tlo
ol
:og‘
& 1
r>4

¥ gy &
X
>,

=
Aol Azt wEl FA W A9, JEZHY W WS (repetition) 3G N FA AAIIa, HEZHY A
Ed ZotEe MEIZYIESY = ¥ AA *éxéﬂo% r)r 4 EE AXNE YT Atk olE ABRZHY U

B2 Y blank OFDM RE®} ¥HE AlE-(repetition symbol) ZF ®ix]7} Heolx]A
W, 7] 28 wWalZ 23 blank OFDM REONA FHA4 W 133 AA WkE AlE-(repetition symbol)oll F71%+=
a9 AE zpel7l AX 7] wiEel, 5A 1 AA

-~

23 7140 Aolel WE 14 Aol wAA HaE F 9

-

vbd o Ajde] Wbt 22 79-, blank OFDM RES} WHE AE-(repetition symbol) ZF WiX]7} Hulgl= &4 3t

A3 A 7 40l Aolzk flof 74 Ale] Aol TadA 9e 4 v

o] Ago=, qrzy el W v A E(repetition symbol)e XS Z7MA o EH | th4¢] blank OFDM RE Hf
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

ZIHSd 10-2018-0135264

A2 gk 2 A& (resource efficiency) HAE WA 4 Q). ol zF wHE A& (repetition symbol)ell
thate] st o]de] blank OFDM REE ®iA|&fof 8l7] wiite], HBZY | M2 & HAE(symbol) o] F7F T
7heee s HHﬂ%HOk 3= blank OFDM RES] 7I% 37 Z7lelr] wjiolth. dhlslwl, AHZg el u wkE
(repetition) B7F Z718kA HW shvbe] AE=Z#e ) = AR 2 AE(symbol)e 71 7457

] -] HHﬂEJOiOl: 3}= blank OFDM RES] 7|4 md 7343k},

= AN A Aol mE ts AFEAHmulti-user) A MBEZHY 72 F BT AFEAHmulti-user) A
W2 mMTC A=A Aol o] g2 4 3t}

of & 7hAle] AAldel mE va AR AHmulti-user) A& AR 7|A= R owE ko) Alo] A
LS|

A= EYE 4 9 i (Es AR B B4l 3ol upel @ AFEAM(single-user) L& Us AREA}
(multi-user) A9 oF-& Hag 4 v}

2 iAe] A AAde] wEwW, VA= dd AFEAH(single—user) & U /\}ﬁx}(multl —user) AY AR
Melslar, Ay @ Ab8A(single—user) RE = U5 AFEAH(multi-user) EXo thdle] &a]7] s o
T EE FA oA RE A8 Alads A5 5 du

Adek= B, A=

d& B9, & EfYoz Q3 7|AFe] te AMEA(multi-user) =R GAE
e A A4S tF AR AHmulti-user)® AASFe] v = X o) A AE3c),
ek, A Ao W& 71X A HHE(repetition) 3 MY, tF AFEAF(multi-user) Aol o]-&38k A

B wE, AEZH AE O 2¥HE AEZHY 4 i, T 5 o)8 o, Fugr 2 ",
= blank OFDM RES] Hix] 99X 7z} v = Ax]o] 2R £5 Q).

_1

%132 2 Ao o AAele] wE thE A8 AHmulti-user) AHZEE o] gate] )
g A8 S8l AT G gbo] RAHE ATAES A7 BEo| whe wAF

g2 A (downlink) A o] He3d dbe 7] A4 oA AZE 7AFo2 A53H(S1301).

AV

WERE 97 83 AEE FA 0 AT Buvte] A2 A% 9 JuE ASATHSI02).

TAA R, VAL APl e b e X9 £Z gotsle]
AFE2F(multi-user) E'_Eg Aelskar, D} Abg 2 (multi-user) A<
sto] whol] e 4

o
RS Hﬂ

8}1:}51 Aok

oZi O{N

N
By
H

(03
e}
)
o
By
dg
ol
ok,
rir
=
i)
fo
ro
2
2

< Ela (repetltlon) BrE AAste] zF wdol] Aby] WkE(repetition)
g gk Xéi% ZI R = 1‘% 7N AL 9] %1 Moo w2, A7) AA 9 (repetition) 34 ABZH S
E 5

=

]J‘-Lﬂ HH2 (repetition)S =5 X33} 31, N2 A

=2 XY AXe A Ao wet F3 53 HAH(configuration) A|21ES HAET 4 o).
S1302¢] 9124 AR AFE o]F, 7|A=ZL ¥ A(downlink) X L9E F383}7] A, MPDCCHE o] &-3slo] Alo] AR
4
2F7] MPDCCHE] Aol AHE, AYsHA 2 tF A& (multi-user) MEZH Y] el Aw  MHIH Y HES

TAsE ARZHUEe] & ), wE 7ZF o] thE 4Bz W blank OFDM RES ®lx] 1A= Yehg+=
index AR & & o] JrRE ¥ 4 9o,
Thu

o
i

2 A A A mEW VXE EE g wx 7hed ARZHEe] dY A EE AEEZHY Y
blank OFDM RE7F wix]2 < Q&= 912 HEE 2k Ao gk MBS & F Mol wg] gejste] A
ATt

ZNA =g AqBXYd W WS (repetition) 34, ABEXY W HEH(configure)® 715 AZ(RS: reference
signal) 5% 23 ME=ZHY HEES Q9N (indexing)dtar, A7) 94 AxE Hesle] To e
2 Ay 2 AT 5 .

7] 9 AR dEd = SdstA AFE vk wEkA, 2 A I AA]del] g A= @E A
2 Al, MPDCCHE Ea A7) s A dst=d ddd Az olel el gt index AETE AEdd = 9
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[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

SIHS31 10-2018-0135264

o}

E VA HE, v AREAMmulti-user) ABEZHSQ sfHo] AAEHH, V] 7] A ARz Hd
el A, blank OFDM REZ} ®¥iXE 4= & EE HA$E < a‘%(mdexmg)o}ﬂ, 7y el &% blank OFDM
indexE Z} w@olA &4 4 o},

B oA A AAde] mEd, 7|AZ D gne 7}
& 4 Advk. kA, 71X 3

B3¢ sj&le] th3k blank OFDM RE ®ix] o]

| He

MPDCCHE &3 AFE 4 drt.
E

=1
=
blank OFDM RE®] ®lA] index X H3h

AT Y AYE T3 AY weE A 2AEH(co-scheduling) TZE] thallA EF Jolgk indexd]

blank OFDM RE ®}x] A& Z A4ste]of v},

Tk Tgo] A (configure)d B, 71A=2 A 2AE ™ (co-scheduling) ¥l @50l $AT F3h4 o

2 s HES A 4 FE A gy, Fug 59 olF 3" A4 U B4 &

scheduling)® Zr ©¢EQ AMEZ ] el s ok f‘*‘:} f.‘}Jj, 2 oAl A Aol w)
O,

=

N
D)
Jﬂ
li
=
S
Fﬁ
ro
iy
i
N
D)
ﬁi

T EE AR AE Sl FHsks FeAlN-(1405) 9, 7] V1A

% 2

= AR (14009 BE B2 Aolshs AoN(1410)¢ XL & vk, B ANl ALE AAFAN FaH

B ORE YRR PRES Y] AlelR(1410)9) Alofel od FaEE Row oldw & k. e, 47

A (1410) 2 A7) F5AF(1405)E WEA] MEe] FA2 TR0l s AL o, v P g
o

i A (1500)= A= AE FeAe Fdshs $4AE(1505)9, ] wE A1 (1500) 9
Alojahz Al H(1510) 23T o Qlrk. & AN FEE SR FREE 2E 7Y e
7] Ao1F-(1510) 2] Alofol o] == Ao osd 4 glvk. ey, Av] Ao (1510) 2 A7)
(1505)+= wh=A] Moo FA 2 Fasojof bz A2 obda, v Ha} & Ju=r shfe] 75

4 5 glee BEoT

o |d
oE it
il

lo

oy
" N
g Hzoox o

_% oy
=4 e

2 7AYo AAlde] wpE g FX](1500)= mMIC X 24 F+dE 5 .

A7 £ 1 WA & 167 dAlskeE WY AR, Al2Ee FAE, A FAE T2 B IAY dEEYE 34
7] 918k JETt S fFYstodor stk &, Al & 1 X & 154 JIAlE EE T Ee ] & )
o] ANE 93 " FA LA ZAoR FAFHAE otEH, AR FAHQ A TS EIElojE B JjA e BA
S SAA Z= WY deA FdE 5 QY

G At sAES Y 220 I=E A Ry FAE T4 Al=H 71113 T 9 A U9
Qlojo] FAF FH|FoRHN AdAd & du. F, VAT e ol FA Y AoF= WEE GA e A%
H ZEaW 35 IZAA =& (PU(Central Processing Unit)oll 2J8f gjojujo] Adistozn <oa A3l
eSS AT = Ay

2 HAAAA A Y e VAT B wd Ao tdkst ARSI, EE(nodule) s st=9of (hardware) ¥
2, d o2 FHA F5 A3 v A (complementary metal oxide semiconductor) 7]1WF =] 3=}, Bo
(firmware) 9}, AXES|o](software) Z/Z-2 FF=9ojef Helo] 2/52 Hal #5 75 iAol A4dE 2ZE

I~

dojo] 23t 2 =g I2E AESY FFE R . A d2, gYgst A7) 72 9 gHEL E
A 2=H (transistor) €3, =2 Alo]E(logic gate) 53, Fw3 WEA £ 7] I ES AFESto] AA=

T S
b 2 Ao AAR ARl FAIARL A ool el dRsiglont, & ThAle] Wl HlojuhA] f=
& WolM o 7HA] WMol b EEolv. adER & NS W= AWE AA dd =3 o] A
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5

=

=

H

e
[=)

<
<
<

3L
3L
3L

ZH A=) 9] blank OFDM RE

A1 A8
A2 A8
A3 A8

rzo 4%

100:
210: blank OFDM RE

320, 330:

200:
300

[0168]

0 A 102 AEZy Y 2 sus 103 104
101 // repetition &= y X
| ] I 1 ]
7 R 1758555 i W) 77 v == iz == il
Repeated I ! | 100
MPDCCH 1| MPDCCH | ! ! |
| Il Il | V \/_Ur_.
T 1 m _
| : __ |
dug eI || | H
co-scheduling mMTC < X m m _
XY MEZ]Y _ 1 t |
~ | I I [ 300
B | ! ! |
:,_ Ex_ L ___ e i epp——— -
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=
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e
[=)

MEZ Y 2t repetition

N repetition Blank OFDM RE

(@) (b)
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HE 3

e
[=)

s o= e ki

Y e oy SR oy e g o

OFDM symbol index
12 3 4

Jio
EEl
0z
pal
0=
i

Cy.28zi8s [

]

N_f

5

4
>
rn
Jio
EEl
>
fol

<
0x

Y15

: Blank OFDM RE
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NN

" Mg
N DN LU
5 A
7
< NG NN
D
SN N
TN
NN I
%
i 1

°
2 69

SRS,

(c)

B :CRS [ ]:Blank OFDMRE SR ERE
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£

=

B
H

e g % ~
) A I 7
| A (T ) [

.\ Z \ \.\\,\\.
A AL
A0

O] ReIR o NN
< N NG

ek

7
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NS4

e
[=)

B
H

v_v v Y

[ ] :Blank OFDM RE

H :CRS
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<

il

B :CRS [ ]:Blank OFDMRE
A4 :DMRS [X] : CSIRS

| GO &8

6

: Blank OFDM RE

(H0IH &3

o] H
rw
I
o
0=
i
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B :CRS
[ : DMRS

[ : Blank OFDM RE
AEE NE

\

=
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lZ&

H0IH &2
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ce A=

g Q3
fz g=
(user 2 E configure, repetition 3! ==,
It T configuration)

51301

51302
MPDCCHS| 21IEE H &2
(Multi-user MEZ I IHEL, MEZAQ ME 21 M,
blank OFDM RE € X| index)
S1303

1400
)
b
1405 1410
) )
saUE Hof=
1500
)
G
1505 1510
2 .
AT R
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