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[0002]

[0003]

[0004]

[0005]
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71 AL ke 7] A2 R &AL, 71A 5.
AT 19

AHA

A7 20

B 18l delA,

71 A3 gL 7] A4 gEy AL, 71A =

7l & & oF
®owge By S0 B@ Aow, uok AL, 94 e FH% vdE Fx UEE 98 Aol Ang
FASE P L olF A% ALEA 7171 B Aol

I
A5G Al ABlG A= 23 o]% E41(Enhanced Mobile BroadBand, eMBB)/ZiA1E 7]1717r E41(Ultra-

reliable Machine-Type Communications, uMIC)/Wi4t+® 7]7]7t %S4l (Massive Machine-Type Communications,

mMTC) S o= /\]UrE]O S FE3 4 9t} elBBE e ~AFEY E%”(ngh Spectrum Efficiency), &< A}
|2} iﬂ%} dlol8 A<%E (High User Experienced Data Rate), =2 FHo dlo]¥ #<%E (High Peak Data Rate)
59 EAS zZie= Z}/H]EH ol B4l Aygleolal, uwNlCE ZIAIFHA (Ultra Reliable), A A< (Ultra Low

= k=
Latency), Z17F84(Ultra High Availability) &2 S5A4E& 2 AU olF A Aldgeed (4%
S0}, V2X, Emergency Service, Remote Control), mMTCE A H]-&(Low Cost), A°lYA](Low Energy), “ujZl
(Short Packet), W% AZA(Massive Connectivity) SAS zZte AW olF EA4 Ayg Lot (dE
=91, Iol).

gige] g
S dst = HA

®odgel A o Fa%
7) 98 wwe Agss 9 Ao

B odgel A o] FaA i V%A FHASE P /e BAZ ABHA gov], s de & b A%
4 AAEE ol AARYE B uel ekt e okl B4 A4 A Ao/ @aelA olad
T 9 Atk
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A9 HE 78

A719l 713 T%Xﬂ% 9Adsl7] 938, AF8AF 717 (user equipment, UE)7} ¢4 #LS 3=H(phase noise

H
estimation)™ FHEF #Z XS (reference signal ) S 3+ Alo] ARE A5l HHLS, A7 94 72 +4
I #AHE Fx AT AFEHEA AFE AASkE Alo] HARE sk @A 7] Ale] HEIF AT Fx

= A4S, 371 Al ARl 7xs A7) FER AEE 18 dAE XSk, AV
UEE $13t EfY AU EZ(resource block, RB)9 Alo]=(size)7} 4249 ghEt & A5, A7) Ao AH+=

N7 Hx NE} AFEE ANB

7] Aol AHE MCS(modulation and coding scheme) W AWE ¢ Egsla, A7 MCS =¥ AW 7]
Fx Aso] A7F diElel] w3t FEE AT, A7) Aol FER= E# RBO Atolz FHE vl EFstal, A
7] NCS # Are} J7] Egf¥ RBY| Alol= AR A7V] #Fx Ase] AzF diElel] w3t JRE AAgrE. 4
7] Az A sl dde] B AHHE

co Ak d"e] #3t ArE A FxE AEE AR AL
A

i=i = E
Egeha, 7] FHE ABE P2 US %ol B85 A7) AR A S 2l (densely) BRI,

7)Aol e EdF RBE Abel= ANE o Xgshu, 4] Fx AEe Fad d€d] B Jui 4]
Eo)9 RBE| Abol= Aol slZste] AA AL, 7] Fx A5 Fuks dAdel B Yui P Fx NEE
Foha Aol FFehe dAuel BE FuE TFHn, B2 Fis A Pl Bz AB AFE 37 Ed

71 Ao AX = MCS(modulation and coding scheme) ¥ AX 2 E¥ RBe| Alo]= HHE ¢ XEgslal,
A7) e, A7) MCS dE AE E AT EY RBY Atel= AHH 7]xEte] AIZF 2 Fukg EHdoA] A
71 FAx Az A& AA S dAE o xge.

° FAH Fx AT E olgsle] YA @ xF(phase error)E FAJE WGAE y T3 A
Iz ANz= YA F+4 #Z A5 (phase tracking reference signal, PT-RS)E X3gtsit}. Ay

| Aol AR=
DCI(downlink control information) X" B+ RRC(radio resource control) A|1EHS E3] A}

3719 71eA HFAE G457 g, A4 35 54 (phase noise estimation)® T E FxE 25 (reference
Slgnal)E 93k Alo] ARE FA8= AFEA 7]17] (user equipment, UE)+, 4= ]7] 9 I ZANE ESFSH
A7) ZRAE 7] FR7IE Aoiste] A7) 94 e S #3EE Fx 230 ASEHEA RS A EE

A

Aol ARE FAlsta, 7] Alo] Ar7E A7) Zx A7 AFEEE AN S o—or, ”7] Aol Are 7)1z}
o A7 AHx ABE FAEEE FAEY, A7) EE Y3 EfE A9 EE(resource block, RB)2] Apo]=7
AR FRT F A, AV Ao ARE A7) FHE AT AS

o o

of

it
o
B

A%

7“

7] Aol AR E MCS(modulation and coding scheme) ¥ HRE o ¥gsltar, 7] MCS @ HRE= 37
Fx Az AIZF "] #E BEE AAF. AY] Aol ARE EdF RBY Alol= HEE © EFSh,
271 MCS ' R 7] EffE RBO| Alolz= AHE 7] Fx 4159 A7 e #e JRE AA g}

d7] Aol AR= EfF RBE Alolz ARE © EFstal, 7] Fx 4S5 Fukg 'l #Hd ARE 7
EZg RBY Alo]= AHo| 7|Zete] AT, A7) Fx Alse] AlF migd #sk dre Y] FxR ASE
AR Aol dgebes diEle] #ek ARE xdetar, A7) Fx Ase A7) MCS o] 5S7F 4] Al &
Holl 1S =93t A (densely) EGET. 47 32 A5 Fo4 iyl #3t R A7 Fx ASE Fi
Aol sk A]anﬂ #st ARG xFetar, A7) T A oA Fx A5 Age 7] EE RBY

A7 Ao AH = MCS(modulation and coding scheme) @ AH 2 EE RBo] Alo]= HHE v ¥335la,
A7) ZEAAE 37 NCS d AR 9 7] EdY RBY Alel= K Jxste] Az E Fuk | dledA
7] Fx Az AE AAFEE FAHE.

>

A7) A 2 ATE o] g3t YA 2 A (phase error)E FASEE FAECL. A
% 2l&(phase tracking reference signal, PT-RS)E XEdtalt}. A7) FAl7]&=
CI(downlink control information) ¥ X RRC(radio resource control) A|LEHS Fa A7) Ao AR

£ FAsES PR

)

yigel g7



[0016]

[0017]

[0018]

A4 A& (Phase noise) &2 Q18 A% D87k 2 vhehbz @704 B owwela Atk d4¥ g F43)
#UE B2 A5 Jzse] AY Hee FAFOEA BA 5 A4 FHAD & Anh

wowgeld Qe ool &3 olgeld AR EANEZ AVHA Qor, AFHA de E O anse
ohelel AAzRE B owgol ek A& Bopld Babe A4 s AlA B eldd F Qe Aol

T 2% LTE/LTE-A Al2=¥lo] Zg¢] FxE £A3 EHolt),

= 32 4 B4 Azl o o9l 3GPP LTE/LTE-A Al4gle] sty d &3 A9 a8 =8 oA)s mdolt
= 4 BA

el
A A 2Eo] o el 3GPP LTE/LTE-A A|2=8le] &t3fe 3 Bz gle] T2 oA g},
5]

= 5 Al Sal AlaElel o]l 3GPP LTE/LTE-A A ARlollM AR5 A ABzeele] Fx25 oA
o},

= 62 9 Agom 3k 94 9l (phase distortion)S o AgC},

T 78 A Sl o &4 (corrupted) Al AES] A3 (constellation)s oA},

% 82 A2 Y& PIRS 34 UX(frequency density) % 4 TRBel ©$+ BLER 45 (performance)& Al $HT},
&= 9= A= o PIRS F3b U= 3l 64 TRBel theh BLER A& oAt

= 102 M2 g2 A7 D% (time density) 2 4/64 TRBe| th3l BLER AT oA git}.

% 118 A2 ©E PIRS 9k Y% 2 4 TRBo et ~FEZ G&(spectral Efficiency) S oA she}.

%= 123 CFO=0kHz/1.4kHzell Wigh BLER d5& <At

% 132 A2 UE PIRS 794 Wk 9 64 TRBo tler ~HAER g8 oA},

% 14+ A2 Y= PIRS Al 2% 2 4/64 TRBo| tjsk ~HEZH g&S oA},

% 155 F9/A70 4 viE (frequency/Time first mapping)<S oA gc},

%= 16 AA = E=(code block)el]l o3t 2E-CB <& &8 (inter-CB interleaving)® <l(1-bit by 1-
EHela, & 172 AA ZE EEo tisk A8 -CB QJHEWL] o (B-bit by B-bit)E A3 =

Holt},

= 188 3= BE aE(code block group)ol thdlk ¢1E]-CB <lE} 2] (inter-CB interleaving)®l <|(1-bits by
1-bits)E dAI EWoli, & 19v Z= E5 IFo] g IE-CB AH W 9] o (B-bits by B-bits)E <Al

T 202 A ZE EFof dig A& g AE-CB AE W (symbol-level inter-CB interleaving)®] of(1-
symbol by I-symbol)E& EAIgH Z=Wola, = 212 AA ZE= EFo digh A& dw <E-(B AHZW L 4
) T

(Nsg-symbol by Nsg-symbol

E 225 F= EE aFo gk AE g 2E-CB AW el o (1-symbol by 1-symbol)E =A% E=Ho|ar,
T 232 F= BE 59 gigk AE dE AE-CB I of (Nsg-symbol by Nsg-symbol)E o] A] gk L o]
=

% 24% PCRSS] #JX] (arrangement)(2-RB @] Z 4 ¢])2o] 4 & oA =do|t},

% 255 PIRSS] 7H7F 4 @l 27FA BRI PIRS, w4F EFY(distributed type)] PIRS H =4 EFY
(localized type)2] PIRSE o|A|g Zrdolt},



[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]
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= 26 PIRS &9 o5 oAdF mwolu),
= 278 PIRS A Al E(resource set)ol] it o5& A3 =Holt),
= 282 =79 % PTRS A4 (precoded PIRS resource) 1S A3k =wHo|t},

= 29+ ==Y Alo]E¥ 7)uk PTRS E}Y) A(Precoding cycling based PIRS Type A)E oAl =
302 oAy Ato]EE 7]k PIRS E}Y) B(Precoding cycling based PIRS Type B)E A3k =wHo|t},

T 318 Ty aYEA E&(Non-precoded) PTRSS ¥ o & A3 =wolt},

013% 2 Wgol wE B]'%“—]f“} AA] HEHE HEE =Ue s A At did =y 3
olstol] JRAIE FAMSE A 2 @] oAIHQ AAYEHE AYstaz) sk Zlojn, E dyo]l A" 4 9
= Fd3 AAFEHE YER A sk Ao] oy ojste] A A 2 age] gk oS AT
el FAA ARAES Eesit, gy, GdAE B odyo] o]dk A A AFAREE glol®= AA"E 4= gl
S5 Y. dE B9, o3l A A2 olF T4l Al&=Elo] 3GPP LTE A|&¥lS X §sle= A& 7Hd3d
TAAG oz A}, 3GPP LTE Al=gle]l E/3 Alahs A9stas e o9 o]F B4 A|AHd = 48 7}
53t}

gy e, B wge] Jide] EedAe AL I3 fste] A9 Fx2 9 AAE AFHAY, 4 Fx ¥
Ax 9] A7) S FHCR 3 EFE FAoR mAE & Qry. T3, B YAA dAdA Td Fda i
dalrs 5Ye = B85 AFE-Ste] A

ofge], o]ste] Ao 9lojA w(terminal)> AFEA} 7]7](user equipment, UE), ©]&=r(mobile station,
MS), AMS(Advanced Mobile Station) 5 ©o]% ZE TAYP A& 77|18 EXsE= AL 7MAS. 3,

71 A= (base station, BS)< == B(Node B, NB), eNode B(eNB), |2~ ¥ESIE (access point, AP) & &}
Al HEND b Qo] k=g Fdshs s PR & WBAIA = 3GPP LIE/LTE-A Al2=glof 7]nks)
o] 7|EHAN, 2 ¥ Y& o TR OE T4 AHYE HL87M53 4 Q).

o

T B4 A|2="A] AME2}F 7] 7] (User Equipment) 318 Er'_(Downllnk)E Fal ARE FAE 5 qlor, A
FA(Uplink) & F3l AEE AFS 4 v}, ddo] A Ev= F20ste AEE dolg 2 vt Ao dr
F3Het = Quh. gde] M T FAlshe Auo By 2 Coﬂ whe} ookt B Alde] EAg.

i ool

o2 A2 (DMA(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) & X8tate] tjka FH HE A]lx®l(wireless access
system)oll A&7}53tch. CDMAE UTRA(universal terrestrial radio access), CDMA 2000 53 Z& ¥4 7%
(radio technology)ol <l&l Fd= 4  Ath. TDMA:=  GSM/GPRS/EDGE(Global — System for Mobile
communications/General Packet Radio Service/Enhanced Data Rates for GSM Evolution)¥ 72 HX 7|&=
389 4 qv}. OFDMA= IEEE 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802.20, E-UTRA(Evolved UTRA) &3}
e A 7le2 78" S 2vd. 3GPP(3rd Generation Partnership Project) LTE(long term evolution)< E-
UTRAZ ©]-&3l= E-UMTS(Evolved UNTS)2] ¥¥-o]t}. 3GPP LTE:= DLolA] OFDMAE ©]-83}al ULS|A] SC-FDMAE o]
83t} LTE-A(LTE-Advanced) ¥ 3GPP LTE®] 13}l v olt},

1

EH, o AWeld, 54 golt ¥ el o8l F7] S8 ATHD, 47 54 folt B Wyl s
Aol Wl el A the @l 2Asel Agd & v,
18 74 E4 A= 100914 71AF(105) @ B (110)e] Tl the %= o]

B4 AZE000S (Eteke]l Ehly] 8l shiel Z1AF(105)3 shbel BE(110)& EAHEA,

=
B4 AZR1000S AT st AT D/wE Holw shte] wEe TFT 4 Anh.

ki

n

4a 4o
2

T 1S FESE, 71AF(105)e $2(Tx) dHol8 ZTRAA(115), A8 Wx7](symbol modulator)(120), A1
7)(transmitter)(125), %<2 ¢telU(transceiving antenna)(130), ZX2A|A1(180), wWXe(185), A7)
(receiver)(190), A& 2%7](symbol demodulator)(195), <=4l HolE Z2A|A(197)5 E3& 4= A}, 17
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[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

S=S5| 10-2245375

3, AR 7171(110)E $21(Tx) dlolg Z2AA(165), AL WZ7](170), $2171(175), %541 otelnh(135),
Z2AA(155), =R (160), F417]1(140), AE Fx7](155), 41 oy Z2AA(150)& E£3& + Q.
LA Z1A=(105)/AH8AF 717]1(110)°] ake] QFHIVF(130/135) & EFFatal AT, 7]A=(105) 2 AREA
7171(110) Z742 H4 M9 <teauEs Zehsc), upegba], 2 did upE 7]A5(105) 2 AREAF 7]7](110)+
MIMO(Multiple Input Multiple Output) Al&=®S @y, meh, 2w wE 7|25 (105)<2 SU-
MIMO(Single User-MIMO) MU-MIMO(Multi User-MIMO) 4] %2 9d& 4= 9l

o

S, $4 dolE EzANI5)E B dolHE s, 4
3} 3|

Feta, IEdE ET dojEE AL W (e AE wgs) AZE(dolE A

Az, A8 ME7](120)+= o] HolE A5 dd8l ABES 74 2 AHYste], HEEY ~EHS A

Ela=

AR ME7](120)=, doly 2 A8 AEES tF3sle olE $417] (125)2 dAEsrh. oju, Z}zte] F4l

AEL oy AE, ddEl AE, B AR M3 e T & ok, 747 A8 F7](symbol duratio

oA, FdaR AEEe] dA&HHoR Fild Lo9dE AEES Fug £8 tssh(frequency
1’

T v
division multiplexing, FDM), 2xl #3 tz3l(orthogonal frequency division multiplexing,
OFDM), A1&& t53}(time division multiplexing, TDM), TE H= ®& 153 (code division
multiplexing, CDM) A&d < A},
FA71(125) AEEY 2EHS FA8Y o] sl o] ofdRa s ER WS, TS, o] ofdRa
NeE5E F7HH s 243t (dE 59, +%F, ZHY, ¥ F35 9 A" (upconverting)dted), F4 AL

z P33 A5 E DAY, aH™, SFgHI AoE F4 oHHU(130) 8 B8 AFE-A}

AREAE 7171(110) 2] Al A, AL QEEIVH(135)+= 7Aoo =R e SEgH A A E FAEY A" AsE
FA7(140) 2 AF8T), FA17](140)E 5218 2358 2A1(AE S0, dHY, 22 9 F34 o7y
" (downconverting)dtil), 2AE 2EE fAHsste] MEES 5%, A8 H27|(145)+ FAE LR
AEES HX39 Ald 45 98 ol& Z2AHA(155)2 AlF 3t}

T AlE Bx7)(145)E ZRAA(155)25Y & Id g3k Fag S FAXNE FAsta, A9 o
B AEE did doly ExE Fdste], diojy AE FAGX(d, $41% dHoly HEE F4A)E 55}
L, dolE AE FAXNES FAIRx) HlolE TEAA(150) 2 Als-3th. =4 dolg ZEAA (150)= ©lo]E
AE FAXNES HF(d, A& t]-v]3 (demapping))3dtal, tiAE W (deinterleaving), TIEQ), HEd
EZY dlolgE HYst)

AE 5x271(145) 2 F4 do]y L2 A (150)0 93 A& Z+2F 7]A = (105) 9] A& |x7](120) 2
LA dHolE Z2AA(115)e] &g el sl dr Ao},

A} L2 AA(165) = EdY dlolEHE Ak, doH AEE

4 71109 FFFAAA, $A dolg = &
T AR W0 dold ABES FAse] dFHeA, WEE Fdstel, 4REY ~EYS §
O~

ES Al R Ak, AFHA AEE BRI o]
.l

H271(195)= o] AEES A
FAAE Ak, FA dHolH ZEAIA(19
2k 7171(110) 278 AE5d EF dHelgE HAdgt.

>~
>
oo
>
~N
~N
~N
Y
H
~~

110/105) 2] Z=2AIA (155/180)= AH&AF 7171/71A41=1(110/105) <l M o] &2k AA (& =
of, Ao, A, Ty ). ZEAA(155/180)v= LRI F=E H dolEE AstE vEeE {4
ATk, W2 (160/185)+= ZEAIA (155/180) 0 AZA= o] & Al (operating system),
b 3} (general files)ES A3t}
X2 MM (155/180)= HAEZT(controller), vlo]a =2 AEZET(microcontroller), mwlo]laz= X ZAA
(microprocessor), "Fo]=E ZAFFE (microcomputer) SO 2% THE 4 ok, A, T2 A (155/180)= 3}
= 9of (hardware) T BAdol(firmvare), AZEHo], T o529 Ao o8 Fd=E 4 dur}l. F=9ofdl
o8k FEeol 9o, ¥ wwS FH3E=E JAlE ASIC(application specific integrated circuit)

_11_



[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

SES06l 10-2245375

DSP(digital signal processor), DSPD(digital signal processing device), PLD(programmable logic device),
FPGA(field programmable gate array) &3 #& tlnlo] A7} Z 2 A4 (155/180)° TH]E 4 Ur}.

g, Aoy AZEOE o] fale] E o] HAES FHe Agole & ¥ Ve B 5SS
FRE BE, A3 e @ 68 TUSRES Aoy AZEYCr #AE o dow, B uHe 54
S AEE TAE FHeo] £ AT EYolE T2AA(155/180) Wl 29 (load)¥ 71t W= 2] (160, 185)0] A
ZEo] T2 AA(155/180)° & 52 4 Sltt.

AHEAE 717188 Z1A=re] FA BAl Al2~RI(MES ) Alole] T4 QlE o]~ Z2EF] AT (layer) B &4
Al 2Elo A 2 ol R 0SI(open system interconnection) X2 &9 37 AES 7122 A 1 A=), A 2
ASL2), 2 Al 3 ASWLHE B7FE & k. B2 AT 47 A 1 ASdd &3, =8 A4S &8 AR
A% AH|~Z A-Fel. RRC(Radio Resource Control) Al A7) Al 3 Aol &3l UES HEY A Alo] <
Aoy Fd ALES ATt AR 717)9F 7A =L Tl B4 UEY A RRC AISS F3l RRC WAIXES

g3 5 9,

jzl

PA A AREAF 7171/ 71 A =2 2 A (155/180) = Z+ZF AFEAF 7171/71A4=1(110/105) 0] A8 g 418
U FAEE 71 2 AR 715 58 AQsta, As % dolEE Aste 53 6£o}X1“P Aol o
2135} 10}011*1 B9 T2 (155/180) S AFaHA] FEth. the AHdA, E
Aol ot AEE FABAY S8k 715 2 AF 75l ofd el A %94 %‘@94 5L &
stoha s ‘Ur

o X r}m

& ¢

ki

2% LTE/LTE-A A2=®le] Zed 722 A3 THolt),

T 28 FHzxed, s Z#gde OmSA dolE 7HAaL, 10709 Ims A EZ# Q] (subframe)& EFH3ch. skt
o] ARIY AL AEstr] 98 A7 HAE AIZr ZHA(transmission time interval, TTDE o€ 4 At}.
B Sof, shfe] ArZy e HA 0.5ms Hol& M= £F(slot) o o] FoAH | 7+ &FL& T/H(5E 6
71) <] OFDM(Orthogonal Frequency Division Multiplexing) 41%&-& X3Ith, 3GPP LTE AlA~®S alaks Fol A
OFDMAE A}-&-3kar, OFDM A E-2 3t A& F7F(period)E YEFHTE. OFDM A& SC-FDMA A& & ¢ A&
7toz AHE % . AU EZ(Resource Block, RB)S A9 &9 &l (unit)o]ar, 3 &£Fo ¢H3 B4
o FukEnEs X3t = 20 EAlE FA ZH e e gAAD BlojojA A i qle] x3E AH
ZYPAEY §, AEZY o] ETH &F9 §, T 3 SF ZIY OFDN AEEQ = o3 Wyos
WwA" 5 .

15 kHz %}Z (spacing)®] H-WkEs}(subcarrier) 12709} 770¢] OFDM A& =2 3ol A4 E=(Resource Block,
RB)7} Aojdtt. 7|A 52 T4 FI5(center frequency)®] 6RBAIA 5713 (Synchronization)& 98 5 57
A% (primary synchronization signal, PSS), ¥ &7] 1% (secondary synchronization signal, SSS)¢} A]Z-Hl
ARE 943 Z] W Ad(physical broadcast channel, PBCH)S A%t} oM, dut/sd £33 HX
(normal/extended cyclic prefix CP), TDD(Time Division Duplex)/FDD(Frequency Division Duplex)el u}z}
A7 FA ZYg] 2 AS, AEY A el Aok A& & ATt

ki
w
o
4
2
off
2

A 2~Ele] o dlel 3GPP LTE/LTE-A A]2~Ele] 3}akela &9 1Y 18|52 oA

rsh

Zoltt,

st A &£F2 AIE Evd(time domain) oAl H52] OFDM A&S& 2g ). shue] 53
6)7H«] OFDM 55 ¥3dsta A9 E52 34 =W A (frequency domain)oll A 12712 F-ut
= 7} Q2 (element) = A Q4 (resource element, RE)Z A HT}.
7(%= 6)709] REE X&3tt. & a &xol 235+ RBY 75 NRBe a1&Ha AF A9

JYY ERe] TR HPYA &R TR FUSE, DN ARl SCFA HEE

w
o
)

& M red

ol
o
g

ofr [
>
il
™
{o

k)

frome o N
e

o
T
ft 1o fo

2
o

L
e
oy

A

ki
I
rlr
4
2
off
2
>,

)«
i}
10
e

of| Q1 3GPP LTE/LTE-A Al2=®le] 3}ked g XMH e F2& o Algt),

# 9le] 3 WA ExelA ekiol 1A Hdl 37H(5-2 471)¢] OFDM 4l &2 Alo] A
sy = Ao | OFDM A& &8 3ta® = Ff Ad(physical downlink shared
channel,  PDSCH)7F algact. LTI AH8¥E sgga Aol Ade e
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink Control Channel),
PHICH(Physical hybrid ARQ indicator Channel) &< X%&3tt}. PCFICHE AMEXH AL 3 HA OFDM A ol A
AEH AR oA Aol aAEe Hfol ALEE &= OFDM A &2 7gd #st JRE YEu. PHICHE

1

ki

42 Bzl

6=

[H
[¥0

Lo
>

, ME
dol

o o2 T
12
2

il
oft
i

1

rlr o
olo
= o
o
o
g
o
e
o
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

SE50l 10-2245375

FE Aol g

acknowledgment) Al3

o2 HARQ ACK/NACK(Hybrid Automatic Repeat request acknowledgment/negative—

it ofo
©
i
ui

PDCCHE T3 AFEe Aol ARE 3T Aol A X (downlink control information, DCI)=FaL $kt}. DCI
T ¥ EAgeR 2 ¥9 1, 1A, 1B, 1C, 1D, 2, 2A, 3, 3A 59 x| Ao
Ak, DCI EWe fxo wmEl 53 ZH2(hopping flag), RB &%, MCS(modulation coding scheme),
RV(redundancy version), NDI(new data indicator), TPC(transmit power control), Alo]E8 FZE
DMRS(demodulation reference signal), CQI(channel quality information) 2%, HARQ Z2ZAX~ WHZ,
TPMI(transmitted precoding matrix indicator), PMI(precoding matrix indicator) #<¢l(confirmation) &<

Are Auqon wgu,

e
p=
e
P‘ﬂ
o
£ ol
H
4 oo
(o

PDCCHE= 8leFd 2 &% A€ (Downlink Shared Channel, DL-SCH)2] M4 = 2 A g Aw Agydg ¥
f A9 (Uplink Shared Channel, UL-SCH)2] A4 Xl 2 21 st Agxn #o]% A4 (Paging Channel, PCH)
o] #o] AW, DL-SCH “de] Alz=w]l A1, PDSCH oA AE=+= A9 HE SH(random access respons
) T2 A9-AT Ao wWAA e AY g R, Wl aF e NE dEEd s Tx 39 Aol g Al
E, Tx 99 Alo] 93, VoIP(Voice Over Internet Protocol)?] &Al3} Al AR & yEu. H49] PDCCH
7F Aol 49 ellA dgd 4 oluh. @2 49 PDCCHE ZUEH & 4= lth. PDCCHE 3 Ee H5409
AgE Aol Ad 24 (control channel element, CCE)E<2] ¥ (aggregation) AFolA AE¥ . CCEE PDCCH
| 7 AE Al 7123 29 HolEE ATeted AMSEE A g9 fulolt. (Ee 549 Ad &
2~ s (resource element group, REG)el| th-&-3dtt}. PDCCHS] Z= 2 PDCCH W] E<L] 7l CCEQ] 7|g=ol whah
ARG, NA =TS g A A%= DCIol whal PDCCH E9S ZAA3tar, Aol HHol CRC(cyclic redundancy
check)E& F7F&th. CRCE= PDCCHO] AfAF He ARE HAo wel af3 28X (identifier, ID)(e,
RNTI(radio network temporary identifier))® wix7 Ht}. oF Eo], PDCCH7F 54 @dS ¢ Ad A5,
3l whke] AEAR(el], cell-RNTI (C-RNTI))7} CRCOl wh27) = <= Qlvk. PDCCHZE o] wiAA & f13 A
785, #ol 2AHA(d|, paging-RNTI (P-RNTI))7} CRColl wh~7) & 4= 9lth. PDCCHZF A28 AR (HT} 4]
o, Azl HB E=(System Information Block, SIB)ZE 3 AL A$, A= HH ID(d|, System
Information RNTI, SI-RNTI)7} CRCel wk=7 = <= <Slty. PDCCHZF @9 <& S92 93 AL 45, RA-
RNTI(Random Access-RNTI)7} CRCell v}=7] € 4= Sit}.

2

5 2 Al 2~Ee] A o)l 3GPP LTE/LTE-A Al =®lell A ARgH = A3 a AuzHqle] 25 A

S
ls
—d
rx

il
}Il_l‘

, BAEEAUL) AEEZHALS 5, 27)Y &5 .

e 5 Ak, AR I EIH YL Fukg oA dolE
2 B 443 FF Ad(physical uplink shared channel, PUSCH)E X &3}
d ol AREETE. Alo] 92 B ¥ A Ale] A (physical uplink control
channel, PUCCH)E ¥33sta AgFa 3 Alo] A B (Uplink Control Information, UCI)E H&sl=d A&% ).
PUCCHE 3k FollAl dlole JHe] FE Fitol $1Xg RB 4 (RB pair)s X% &35 AAE &g},

2 A
o]

of

=
ez}
=
al

Ho fo Tt
b

o,
ol
Lo
=,
s
i)
2
| ol

PUCCH= th-8] Aol ARE AFsh=d AH&E 5 3.

- SR(Scheduling Request): A&F® = UL-SCH ALS 24sl=d AMEEE AHoltlk., 00K(On-0ff Keying) "2
< o] §3slo] HFEr).

- HARQ ACK/NACK: PDSCH “ge] &}aF = dlolg sZlo] dist S5 Azo|th. stgdgd = dolg o] JFHoz
FAFAEA 72 Yepdth. @ §3FH T 2= = (Codellord, CWoll that $@o & ACK/NACK 1M E7} A%
Ha, F 9 stEgHI Z=Hsd Ugh $Eo® ACK/NACK 2HIEVF H4H).

- CQI(Channel Quality Indicator): 3&F3Fg =L o] whst = AFrolt}, MIMO(Multiple Input Multiple
Output) #¢l ¥=9 AHH:= RI(Rank Indicator), PMI(Precoding Matrix Indicator), PTI(Precoding Type
Indicator) 5& Zgdt};, MEZYY F 208 E7} AHEd,

o] JEZHQA AFTE 7 AE Ao FR(UCD) Y 2 Aol ZR dFol 7183 SC-FDMAS] <ol o] &
stoh, Alo] AH Mol 7H83 SC-FDMAE AMEZH YA Fx A5 HAFS 93 SC-FINA A&S AlYstz
& SC-FDMA A &S oulstar, AFEY FZ A& (sounding reference signal, SRS)7F AAE My Zde] 4
Au el mxult SC-FDMA A EXx ALHTh. Fx A3 E PUCCHE Z3]o]HE(coherence) HEol AFEH

Ho ol r

o
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[0058]

[0059]
[0060]
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

SES06l 10-2245375

PUCCHE= A &=+ AR wel 779 s A Agt).
Ed 3} 3 Alo] A 'd(physical downlink control channel, PDCCH) A%

PDCCHE sl Alo] Adz 54 TS 9 A2 Alo] H#H (power control command)& HAF3=ZF Fof
T}, PDCCHE A1z ¢l (time domain)oll A& Ho) 47019 OFDM AES 2«3} PCFICHE PDCCHel &3% OFDM
AE s AN, @9, S =HQl(frequency domain) oA, PDCCHE= A28 A tgell AAA M55
w, WMEE QPSKE AMESTE. PDCCHE AFS #I8te] Agste A9 Aol Ald Q4 (control channel
element, CCE)® Hsl, 3670°] RER A= o] SlojA dhte] CCEE FallA 72 HIEGDit)E AET 5 At
PDCCHel| A% = Aol AR F2 A% E=(transmission mode)oll wEhx Eepdtt, ZF A5 Ro weE A
o] AX = DCI X (format)oll whglh AT, W22 PDSCH/PUSCH A% 55 PDCCH vl Zjol whepa 2+
Al == dl, o= PDOCH 2= 5% (scrambling) 3l @] UE ID A (e, C-RNTD)ell ]34 o] Fof
Aok, &, @2e xAle] E IDo 2l a)A /\ia‘f"aﬂq AEE DI xWE HZE(detection)dHAl He= A2
PDCCH Aol AHo] osA PDSCH 474l H= PUSCH $41S sHAl ®vk. vt o g shite] A B <l (subframe)
o] M& 7Fs3g PDCCH W7} v 7ol B2, %”e‘% DP"F 78] PDCCHOll thefA HlZ™ S Fadato] ZAloAl A
T8 A AR §F5FE FAslof s}k, a2y, BE HF 7F5e PDCCHOl tisiA tzds Fds7]de 53
Tt A F7rek A Hol, tlEd Sl Ads FA "l PDICHE FalA Al ARE AFsHA He B9,
CCEx= 3 /N & v AE A8t Aol ARE dET & dve= v, o5& CCE W3 (aggregation)o] il
sty A 383l = CCE HE @ (aggregation level) 2 1, 2, 4, 824, CCE W ¥ 49 on|:= 4
N CCEE dAste] sl UES] Alo] ARE AFstA =T,

#4541 (Phase Noise Analysis) 2 9% 54 RS(Phase Tracking RS, PTRS) A7

g

oo

o

T 62 A Feoz 3 94 di=r(Phase distortion)S oAl HT}.

94 e (Phase Noise, PN)& 38 (waveform)el 4ol ojd w@7]%  @lE 4% (short-term random
fluctuation) 255 WA= oz AoHU, PN & 69 ZAIE nvle} o] 4l A& AIZF =2l
A ERAA A Azl 9ds WA AW (rotate) AT, o7]A, PN AR s A WS QlH s AlgE
AMZE rol o= (correlation)S HOFH, ol Fu¢ THQdA $4 Az TE 44 2 xH(Common
Phase Error, CPE) 2 7H&lolzt 7+ (nter Carrier Interference, ICI)S WA I, =, (PES} ICIE 24
OFDM 1ol Al PN2] A= (correlation)9t 1@ 3E A = (randomness)S A A e},

T 72 A FSel o 4" A AEEe A (constellation) S oAl ST

= 78 A8 glo] #A1E AAH (constellation point)elAl CPESF 1C19] G3FS wA|3E Aok, AALZEE A9
AS BE ANAEC] 3 Edegree) AT RS B 4 e, ol CPERE Ak Aok, =3k, o 'B'9 H¢
A Ee] et WHESHA fAsk=d, ol ICIZ gk Fojt).

CPE ®AF(compensation)®] &A% o]%(potential gain)E A7/i%c. 1 tf&o =2 (PE BAS 93 A3 3

A % 413% (tracking reference signal)ZE PTRS(Phase Tracking Reference Signal) (=& PT-RS) 2 A3t
H7} A3} FEoA PIRSO] Wit A7} A3 (evaluation result)ES AAFT],

F7t A

o] F-FoA= PN BdS Adeiy, mok, 1 12 G AFsH &= AlEH oA A4 (simulation setup)d}
e g BEE AlEYold ZYE =AS Holtt.
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]
[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

[0083]

SES0] 10-2245375

# 1
PN Model PN model 2 in [2] CFO OkHz
Carrier Frequency 30 GHz number (#) of Traffic 4/64
RBs
#) of Sy. 100
Subcarrier Spacing 60kHz e () it Byl
RBs
Channel TDL-B(30ns, Okm/h) Modulation 64QAM
Channel Estimation Ideal Code Rate 5/6
CPE Estimation Real

T = Qlo A4 PTRS ® %= (PIRS density)

= 88 AHE ©E PIRS F94 P9 4 TRBe] thd+ BLER A% (performance)S dAdth. = 9= A= &
W9} 64 TRBo thdk BLER Al 5S ofA|3ht}.

T 8% % 9% OFDM A &4 PIRS F3}4 W (0/1/4/8/16)¢] w& BLER A%5S BoFEth. o7]4, "PTRS=0"
I} "Ideal"e Z+7Z} CPE HA3SEA] %2 Z$-(non CPE compensation)¥} ©]42¢l CPE HA}e] 7d9-(ideal CPE
compensation)& YERHTE,

ol = 8 % L 994, PIRS Fu4 Wiko| wtE BLER A% #(performance gap)< TRB Alo]=7} AAFE o
EoAlE AS & F vk 53], = 82 (PE BAFsHA| &2 497} PTRS=8%1 CPE X/ Z-$-9F Hlalsle] 1dB
BLER %5 A7t d&S HoFe ¥, = 9% X A97F $x9 AeHT 5.8B A% At s B
oAqF

3 PTRSY] 7H<=(#)7} S7bsholl whal BLER Aso] @&Are 3, PTRSY 7<=(#)7} 49Jr ZAYG o Beu o]
Q1 CPE ®.e] BLER d5o] 2Rt Ads &4 &/ 44898 #&S 5 k. 5, TRB Alo]=¢t 4 glo] 4

L= 8 PIRS7F CPE BAAS ¢l sttt

Observation 1: TRB Afe]z7F AHS4F PIRS F34 Wxd wE BLER 4% H2 ©S Zoldth(BLER
performance gap according to PIRS frequency density is much higher as TRB size is larger).

o

Observation 2: TRB2] 7l A3glo] 4 == 8 PIRSE= CPE HAE 98] SE3}t}(4 or 8 PIRS is enough for
CPE estimation regardless of # of TRB).

Al TrRl A PIRS H =
E 102 AE v A7 dEel 4/64 TRBYI| tieh BLER A2 o Alghct.

% 102 Al Z=wlelAl PTRS ZH2 (interval)(1/2)e] w2 BLER S-S HAFTT. o7]A, OFDM Al EolA
PTRS W)= 49 .

st
o
=)
ki
©
lo,

B7F Avel AR, TRB Abel=7F A5 PIRS AIRF ool whE BLER 4
oA AL E 4 gt} B3], 64 TRBOIA PIRS 7+2 29 A9 Add A% Aslyp 2T, gjxdoz 4
TRB] 73%-, BLER=0.1°1A4] PTRS 74 2%= 244 1] ®l&l 0.6dB A5 A8tE HolF

Observation 3: TRB A}o]=7}F AAG4E PIRS Al WEZel uwE BLER A5 o]l WS obxth(BLER
performance gap according to PIRS time density is much higher as TRB size is larger).

A2 2 PIRS F3/A17F Do) i3k A 8] 2 (Throughput )
% 118 A& oE PIRS F3 UE e} 4 TRBo tdt ~HNEH §-&(spectral Efficiency)g dA]sc},

%= 1194, CPE HASA] %2 7d9-(non CPE compensation)”} €129 PIRS 7§&4=% CPE B3 H9-wHtl o

_15_



[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

SE50l 10-2245375

e ~AEY F&§& /A= Aol BEHET, o] TRB=4o] tha] Y mEulo] F=mor] FEal, AqHEIZ
glolell Al EitEo] 94 S dFE dspAZIvhE AR Z|Igt). o] gt o] fE, & 3& (PE R &
7A9-ol tisiA %= BLER 5ol HatAl AstEA Fas HAFEth. F7H8 o2, PIRS7E HolH dHelA o= A
7] W&o, = AKX Alo]Z(information size)= CPE XA Af-HU ¢ Av. Zyx o= TRB=49 45,
PIRSZE Igh A= &4o] (PE BFL=2HYH I+ A% o581t Atte AE & F Ut}

= 12+ CFO=0kHz/1.4kHzol| ™3t BLER A& <A},

ggo = BEta, A e 3 FH 7] (local oscillator)9t =Z2 (Doppler)® 213k CFO(Carrier

Frequency Offset)”} e = ojof d}7] wlZoll, PIRS+ 2H2 TRBO tisiAx®= Z a3k Folr}h, AA=, = 1258 W

W CPE BASHA] &2 749 BLER=1°] T+ WHH, (CFO=1.4kHzol 4] CPE X A}o] CFO=0OkHzollA CPE X ol H]&|

0.6dB A& AstE Xy, H7} 7FA (evaluation assumption)< UES|A CFO7} [-0.1, 0.1] ppmol Al #¥3&}k
A ¥ (uniformly distributed)d}™, 30GHze] 74 Ho] CFO= 3kHz9} Ztl= Aolt}k. ulebA, PIRSE= 4 TRB

of tis]l "AFHolojor s, wEkA] (PE HAGS2HEE I S o537 PIRS &LH3= 7He] Efoj=ex

(trade-off)7} ¥ Fojof 3ht},

Observation 4: 4 TRB9] A$-, CPE BHAsHA] ¥ A7} CPE B FA9-Ho) ¢ e ~FAEY g85 7HxY

(For 4 TRBs, non CPE compensation has better spectral efficiency than CPE compensation).

Proposal 1: (PE W o zWele] A% oS53 PIRS Q&= 7k Ego]=9 =7} siew|ojof @H(CPE The

trade-off between performance gain from CPE compensation and PTRS overhead should be considered).

@, PIRSE ©] 8% (PE 54 (estination)& CFO 47} SeAg, ol 517 Haslshl aA7sol g,

=
=
Asd ¢ don, o= gdd
o)

3], (semi) ETol= ]Hq(bllnd technique) L& (pilot) $l°] CFO A&
< R=4 o]a]_ _/,:No J,]/\ﬁ_ 011:}. o] 7:]—1‘, xl_q TRB /\]_o]vz_oﬂ ;Hsﬂ/q% _g_g}o] CPE Zx%o] 0016]— z]: 9l

o Ao, (semi) EEHIE (PE F4S A2 dart o

Proposal 2: ZF2 TRB Alo]Zol thalr+= (Semi) EFJ= CPE F4& A+ 27l Jvh((Semi) Blind CPE
estimation needs to be studied for small TRB size).

X 13& A2 tZ PIRS F3 WxEe) 64 TRBO] ek ~FEY F8S A3t}

iEAe®, &= 13¢lA, TRB=64°] thel] CPE HAJeh 457 (PE BAFsHA] €2 ZfR e o x& ~HEY
2ES G4 E AS B F vk, o] TRB=64e] tid] o8 = BEFEo] I Aoy, 72t 3= &
o] st = FHe] OFDM Al = (E)el &4k 7] wjitolvt. 54 OFDM AEolA 97 5ol Boh & 45,
“1 OFDM AlEe] 9] ‘lf& 1= 5L E% F2 At §E5& 7HIvk. AAR, TRB=64¢] tiaix=, (PE H/sHA &
& 7% wi PIRS 7HA (interval)=29] 7 $-7} A3 A3l% BLER A5<S HolZ2S © 4 2 % 52 RE Folgd
T A E@,OM&V&mn2t1m34ﬂZJ}ﬂ1 5 RS eHE|=rF FolRvE AS Yepdy, uEhA,

TRB Atel=(size)7} & A%, (PEE HAAE oo i),
Observation 5: 64 TRBOl thalA=, PIRS=1%1 A$-E Al9|stal CPE X743t -7} CPE RAsHA] &2 H-9-Ht}
H e ~FAEZH 85 7Ft(For 64 TRBs, CPE compensation except for PTRS=1 has better spectral

efficiency than non CPE compensation).
% 14+ A2 Y2 PIRS A7 B9} 4/64 TRBo| tigk ~#E® & & (Spectral Efficiency)S oA g},

FAFSHAl, = 14% A, TRB=4o ths] PTRS A7t ZFZ (time interval) 291 A7} 704 12 ZA$HT ¢

SMEY AES BASAW, TB64o] AL 04 lo] 17 2un} ¥ Be AAEY BES /KITE

BojFE,

PO
o rlo

Observation 6: TRB=49l ©i3l], PIRS A7+ 7+24 27} A7k 744 16t ¢ & ~AEY 88 dAd. %34
o & TRB=640] thalA=, PIRS AlZF 744 10] A7k 7474 28t} ¢ & ~dEY F85 243} (For TRB=4,

PTRS time interval 2 achieves higher spectral efficiency than time interval 1. In contrast, for
TRB=64, PTIRS time interval 1 achieves higher spectral efficiency than time interval 2.)

=11, =13
A7 Floltt

Proposal 3: PTRS AlZF +ZAL2 TRB Apo]z=o wel F-ASkAI(flexibly) AAIEo]oF STF(PTRS time interval

, & e A/ FE 2Rl A2 o2 RB G (#)9F PRS ko] gt ~H9Eq] 88 &
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[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SE S0 10-2245375

should be designed flexibly according to TRB size).
g @ A7 94 vl 13 (Frequency and Time first mapping rule)

155 Fap/AIZE 40 visg S el g

H N

15 94 4 wisgy A1zF 94 wjsgo] i BLER A%S =AIE Aok, o17]A, AWGN ¥, 4 PIRS,
MCS #26<& AM-&3lsitt.

Nt

%= 1594, A7t A wi (time first mapping)©] CPE BASE A-$-o i Fak= 94 w3 (frequency
first mapping)el H|3] ©f Y BLER A5 RATtes AS & & o). olgfst &2 A ZvlaA 2=
E5S Aoz IC1 2 %9 (PE(residual CPE) <33&

observation 48} @7, olg|d 7} A= A7F =W = BE2S SAA7E Zo] g4 e dF%S 7
2715 23AR ol S HEs| HojFr).

Observation 7: A|ZF ZHQlolA] Z= E& 3k (PE HASE %o tdeid= 94 38 93¢FS #AaA7t
(Codeblock spreading in the time domain reduces phase noise impact even for CPE compensation).

Proposal 4: A|ZF ZH|leq m= E& 3ko] 11#® A olth(Codeblock spreading in the time domain would

be considered).

S1E]-CB 21&#]% (Inter-CB(Code Block) interleaving)

Zd LIE 7|9 A9, ZE EZ(code block) @9 E AHold #HolE ujA (rate matching) o]%ol| 7}7te] mE=
£ == =

=
25| dis v 253 7 35 254 WEY £AYR A% (concatenation)e] olFelth., 8719

¥ 2% 3GPP TS 36.2129) Ao 3= E= A% (code block concatenation)] AeolE HojF=t},
2

515 Code block concatenation

The code block concatenation consists of sequentially concatenating the rate marching outputs for the different code
blocks. Therefore.

Set k=0 and r=0
while # < C
Set j=0
while j <E,
Jr=ey
k=k+1
J=J+1
end while
r=r-+l

end while

i1id
},

¥ 2914 C, E, G= Z7 3= B2 4, rdA ZE B2 golE wlA o]39 &7 H]E(output bit)
M, shtel WE ESF(transport block)S E3l AF 7Fed & HE /& oJugdtt. A7le] 3= 55 o
A Ao wel BEES AEE & AY 2 (resource element)ol] wjEalE= WAL ofg3t o] TS 36.2129]
Aeolw]o] v}, The mapping to resource elements (k,1) on antenna port p not reserved for other

purposes shall be in increasing order of first the index k over the assigned physical resource blocks
and then the index 1, starting with the first slot in a subframe. 37]A, k9} 1 Z}z} Hubds) ol X~

OFDM Al lej=s vekdn, webd, 2= 25 SAH=E ME(nodulation)o] o] Foj#aL, g 4o %71
el v WAl w2kl @l AtdlE visgEr] i, 2= 55 P HES Ad 29 o] 5 (channel

_17_



[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

SE S0 10-2245375

coding gain)& ¥<& 4 glv. o] A%, EdI (traffic) RBY /NF7F S7Hste] dhtel = B2o] dfsle
OFDM A& 7)=7} Z}ié} 7 A OFDM A oA Al A& Be o7} dAlst= Astoa H4d3 74
o5& A Eot] HAAQ e (o, BLER)o] dstd 4 vk, ol He dsE WAE] f5te] ZE £

=9 HlE 3t AdHEWel agE 5 Qv

o -

AA 2= EZ4 fig AE-CB A
7] & 3& HAA Z= E=of thdk v EY e -CB <18 2]® (1-bit by 1-bit inter-CB interleaving)?| <&
HolET,

X3

Setk=0andj=0
whilej <k _
Setr=0
while r <C
ifj<E,
Je=e,
k=k+1
end if
r=r+l
end while
j=j+l
end while

Qaich. ki, AEA AE Bt Aze 2= B
ol w3 ool HE AFE oivjehis B Aulghe ov@ch, 47 FAEe RE e BEe) mES

@ HEH QEYAY)E delth. s7le age A7) $49 deeYe 6F welFt,

o

0%
~
25
w
©
g
4
i
0%
~
b
[N}
©
g
4
©
x
©
=
N
o

of thalk S1E-CB A el ol(1-bit by 1-bit)E EAJF Z=woela, & 17 A4 ==
HgH el ¢ (B-bit by B-bit)E =A% =wolr},

(

2~(code block index), HIE <&l (bit index), b(i,j)= i¥H
4o A2 HEE BA Fol st B-HE @9 = QEE

do o
by 2

=
A ZE B9 jiA HEES ouWdt. o
Y oE wolFrt.

=169 =179, ) ' 4Y 2= B
|
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[0115]

[0116]

[0117]

[0118]

X 4

Setk:Oandj:O
while j < ( e/ B |
Setr =
while r <C
Set/=0
while / < B
Sett=Bxj+I
ift<E,
fi=e,
k=k+1
end if
I=1+1
end while
r=r+l
end while
j=j+
end while

3t e -CB 218/ 2]® (Inter-CB interleaving for code block group)

AA 7= EF gk JH-CB JdHIW2 A Z=

o] Asle} 2 AU ATH. wEkA, A
B

H-B AW Faste] Brle] tmyg Sme

O~
e

il

Asks g3t & o tE %

¥ 5

Setk=0andn=0
while # <fC/Q—|
Setj=0
whilej < F
Setr=0
whiler <Q
Set/=0xn+r
ifj <k
-fk:elj
k=k+1
end if
r=r+l
end while
j=Jj+1
end while
n=n+l

end while

_19_

o diste] AEFWS FAsr] "ol vad &
=55 32 1] AR U] & e

3 % 5909 22 lemE
E5 5o U3 18 EW Qe -(B AW (1-bit by 1-bit inter-CB interleaving)2] o
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s=s5

AB Y M7= dlolt.

R
W]

>
il
W]

o)

i

i

[0119]

[0120]

i

el oigk Q1E-CB AW 2] o (1-bits by 1-bits)

=
=7

=

ol
0

[0121]

O

wr

2

Lwloltt,

ki3

ol tHEk 218 -CB QEE el o (B-bits by B-bits)E EA|

=
=

=0
Oxn+r

j};:
k=k+1

end if
m+1

Sett=Bxj+m

=

£ 6

=0

Setm=0

while m < B
ifr<E,
m

r+1

1o
0 and n
Set /
ifl<C
end while
end if
=
j+1

while r <Q

Set r
end while
J
end while
n+l1

whilej <[E,, /B]

Setj=0

=

n
end while

o
whilen<[C/Q]|

Set k&

L
o

st

9

g9 E gy

E

B-H]

L
o

st

9

3

93]

akell

[0122]

i

—

F

[0123]

i

i
™

FE CRC

o]

= ez 49

p=k
=

FYo] Z=

[¢)

=
=

a§ weE gea & Aok,

7}

}od
AE-d Qe 2" (symbol-1

Az 4o

[0124]
[0125]

i

|
™

interleaving for all code

inter-CB

IE-CB <TEE® (Symbol-level

k

il

[0126]

_20_



[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SES0l 10-2245375

blocks)

T 202 AA Z= EFo] tig AE-z A¥-(B UJE W] o (1-symbol by l-symbol)E =AI%E =mo]ar,
T 218 AA 2= EEd gk AE-E QE-CB e o (Ny-symbol by Ng-symbol)E =A% Lol
o},

w20 % 219014, Nym, N 2H2F Wxd A= s, 2= &5 s gugdd. i, §, s(i,)= 22 W
Z AlE Y, e E5 Qdda idlA 5= 259 jHA Hx A ouditt. =k 218 dA 3= 559
oiate] Ny 71 Al 992 Fdsts AE-dE AE-CB Y9 & HoFErt

g QlE]-CB <lE{g¥ el ol (1-symbol by l-symbol)Z =A%
g AE-CB A2 o (Ny-symbol by Ng~symbol)E EA|

HolaL,
o

E\__ ]

rQL' H

T 22 2 % 23914, Ny, &= FZE BF O858 AHosle 7=

R=R
tate] N 71l A= @2 Fdshs Aa-dd 8- JHY e dE BeE.

A7) 22, & 239 oA, 4] FellAe taYe 2= £ OF Ul BE 2= 555 FAG Foll 94T
F Atk olw, 2= 55 OFd 2= B di@ (RCe 2= B5% 25 9992 AT + Aok 5, Fdel
AL 25 G2 Aodetd (RCE A= &5 15 @92 Aofste] F7b4<l (RC MER QI3 &45 4313 &
ATt

710l AR 1E-CB °1E1€lt”°ﬂ et Be AAldel disted, QIE-CB AE 2y o] F-9 HE H= Wz 4
w HTHOE DN e A4 A& AA M £ES §3) BSoA B2 AEH).

Proposal 5

7% e (Phase noise) 22 1% A5 dslrt Al velvs 404 7IA=(BS)S 94 e B4 Fx s
(phase noise compensation reference signal, PCRS)%] A& oJF-E 3}&y = Aol A X (downlink control
information, DCI) & A x Aoj(radio resource control, RRC) A19#E Ea AF&x} 7]7](UE)lA
AEd = k. o] A%, PCRSY A8 =& A o= MCS(Modulation and Coding Scheme) ¥, (&3
e 2AEHE) EdF(traffic) A9 EZ(resource block, RB) 704, < (transport) = E=(code
block, CB)®] 7R5=, QIEI-CB QIE 2] el ARG ofF F Aok of st 7]Eel s Z24=E 4 vk, dF
Eo], NCS "ol 54 MCS HMET IV 2 A5, EdY RB N7t 54 R aAY 22 49, A%
A= EZ 7t B4 FERG aAY 22 A9, dE-0B AU S AMEEA] &
As wE5ete A5, BSE PRS AES +38F = Ank. o]& #3 BS+= DCI E&
PCRS AHE o F-E2 gElE & vk, 2ElaL, VB DCI B+ RRC Al1E ™ e S8 #418

A= A5, PRSE ol &3te] 914 FEo= gk ol (impairment)E FA3te] BAsAY 9%

1

2FT giqelA 94 FE5S A=" Ao & A 43 28T ¢ Ao mEA, A FEoE Qg AE
dsirk 2 A9, A FeoE Qs 94 3 (phase rotation)S F4 U BAF37] g FE 2E(reference
signal, RS)7} & . BHAIgE, PCRSE AME3tE 49 RS eH3|=(overhead)7} S716ts @S 2=

e 4SS5 Hog, d& 5o, A% &Y dao] & Aol AgA o= P(RSE A&
87 k. 53], w4 Ao Al =Bl X% HE ster]Elol] wat 9 5o Faol
2A vehvbe A4S Btk dF 9], MCS HHo] =2 A5 E=/4 EdY RB T 2 B9 BE/E

= B Vg7 & B9 E=e/9 "B JIHHYW S B AS, A AR g e 93
7V A vEbdTh, mhebA, PRS7F AMEEE A5 54 B2 AlgkE § k. o] AS, 7IAF(BS)S A~
J&tol wet PCRS AME o5& AAstar, A4%E PCRS AHE o AAE AFEAF 7171 (TE)E A|Z1EHs)] 52

)’]\1 "]iE“JJ EE o'%- lr'f%] ‘/F }J\Tjr

el

LCIR i)

1=

=

(o]
oo

= 243 PCRS9] wix](arrangement)(2-RB @ &2 H2])e] o & ZA|3 Z=wolt},
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
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2 Ao® PCRSY oS BojFt), 7]A=H(BS)2 MCS #wo] &4 MCS dBT aAY ¢
Y= RB A7 54 SR G 22 A4S 2/xEs A% 2= EE 5 B4 SR A
9/EE AH-(B AHIY S AE3HA] 2E A9 59 24S WSS A5, AHEAR 7171(E)
Abg B2 A|2d#sle] PCRS AR o F-E e Fa1, PRSE A& 4 vk, BS7F PCRS A&
[ Z 3k ?,:

= R
$-, VB $418F PCRSE o]&3le] 94 = 2% ol (impairment)S 574 % BAFSICE,

XN
>
QL

Ir
on

249] ool A= BS7F PCRSE A& 8keli= 29, BS7F PRS AF oF(FL A o) & B2 Al2E3se T
1S ZHAE AT aEu, FAAQ Ald® glo] PRSZE AFHES EdAY (trigger) @ FE A4 dE 5
. BSSE UE Atofell Apxef of& E A NCS el Ay e AS S/EE EHF RB ST
4 R Ay e A9 B/EE A 25 55 g7 54 sEn Gy 2E AS s/EE IE-B
By g AR & A olghe 21E USIE A9, dE Al flo] BS7F PRS A& 3t

%
CUBE FAIE PORSE o] ake] S14 o A% Aol w3 FASEs Axdeld geld 5 gl

koo I 2w K
it
=
(@]
w2
=
e
o,
Im

Proposal 6

7125 (BS)2 NE-CB IE W WAS AE Ao wah Aeyoz Algd 5
o3& DCI/RRC Al2¥h S B3l AMEA 7171( =) -
5= MCS @, EgT RB /M5, AE B /5 FollA #of

o], MCS @™ol &4 MCS dMrct aAY e HS-
2/E= AE B M7t 54 RO aAY 2 AE WS
AHE A RE UEAAl Alzd®stn). E-CB AE W ALE of Fo a
3l AR AAEE 49, IEE 47 JE-B 8 H2S 7]itoz tlg
gste] dlolElE FAlgt.

AT dfYgelA 7 F5S Az & A d93E = o]
(impairment)& OFDM A& ©H=Z A Fi4 dIdA FLdsA HElUsE 3% 974 22 (common phase
error)2} 7HEloizk 7+ (inter—carrier interference) ¥ 7HA Elle® 79 4 Ak, o)dd 94 g9
Qg OFDM A& =92 t2A vebd 5 ok, &, 574 0FDM A EolA 913 J59 Ao dda 49, 3
T AEAA AT d3E 28T & vk, 2 olee AL Fug 94 wisd (frequency-first mapping)
1218 o] &3l A AR =M AY FY (channel coding) ©]5¢] #HAR 2 & Ay 93 H248
T Ao, 53], LTE 71€3 o] HA HF EF(transport block)dll tiadl 54 Aol Alo]Z=(maximum size)E
7o 2 Alawd o)A (segmentation)S Hg5t Fu A vl wale o3l A$-, EY RB Gt
F74gkel wEt AadEeldEE = BF gt FbeAl Ha, AlIRE EHdlelA o] 3= B ulddlA
E M7t Aagn. mebA, 9 JEE a4

)
=
o,
a
HAC

o 32
H
S
o,
)
&
los)
ok, o

o,

L )
%0,
Sz T

oo N

I o
ro, O
ot e
g

o x

>~m\l'
- M=
1> oo o £ fo o

>

%

i

2

)

&

s

o o of
~
>

of
K

RIVEE VN
o OZ L op
=
o

o
|

ro

o

o

4

(de-interleaving)<

A T A3t AAE B 1}
st} o]y et FAE ddste WHoR, MCS el EA MCS #HEREY IAY 22 49 H/EE EfY RB
ME7 EAR R aAY 2L AS$ 9/x= A4 (B A5/ EA 4R IAY 2L A9 = 94 #Age
Aol AA F de FAHNA, 7IRAFro] wdoA QE-CB AHIY WS AFEIEE A 2d¥ste W o]
itk owk, 9B -CB QWS F3FsE B A7 A3 @A (Bl tiste] <lE-CB <M S S8t
A4, FA 39 gad S0t AR (Ea)E = Yk ol#d EAE Boets WHoRA, 4 S(4d, B)e
QIE]-CB QIHEH S sl (BES EA Aol E(size)dl 71%3Fe] 153 (grouping)dte] S1E|-CB <lE WS
Sy = Ao

Proposal 6¢] 2A]d-1

] Proposal 62 S1E]-CB AH WL LTE/LTE-A Al2=lo|A Aow QAE-(B gy RE o5& ¥3}
Ak o] A, ZIAF(BS)> AE-CB A o] A8 AR (S 3 o5 )E DI =& RRC Al
3|

o
: 22
A d8E 5 Ak, olwf, 4] W4 B 9/EE Q B/EE Ny B/EE N = 45 ot

g ZA7ke] & ARERTE. o714, Bk Q= & 604 WA gholal, Nags

7) i1 = i1
2% )52 onjeta, N, & A= 2% aFe] diste] A%-dd AE-B AEWE Fashs F9e] A8 o

TE, 47 QE-CB EWel BEE Addgore] AAd-1, AAd-29] W4¢ B H/EE QS HgHow
(adaptively) #t& AEse] AR 4= b, &, 7|X =2 B -(B AW WA ALg o H/we= B 9/
T Qo W AEE DCI %+ RRC A12¥ S 5o ddolAl dAds] = 5= k. =3, A7) 2QE-CB Qe



[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]
[0155]
[0156]
[0157]

[0158]

[0159]

[0160]

Proposal 62] 2A]d-2

#47) Proposal 6] AAlel-1914%, QIE-CB A 5a A, 713 (BS)E VE-CB AN 53 o F(F&
g o R W/E Bel wE gw W/EE Qo] B A W/EE Nyl B 4R W/EE N, gl 99 4w
g A8 DR Adds & 5 Ak, sA%, F74H9 A9 gle] BB e Yol o ws
EGARE & Atk Z, /AFT 9 Afole] Aol oF&E 54 MCS A R/EE 54 Ed9 RB A %/
A%, MEe) 299 glo] AE-B AWE FAG, o] A%, U
3]

o EE, QIE-B AEEe A7) WAl

ol Ao/ A3 Proposal 4, Proposal 5, Proposal 6< 3t&dza AES 7FEsidc. 22y, 4719
Proposal 4, Proposal 5, Proposal 694 #|¢tsk RE 7]& 2 AA]d= OFDM A$S AME3te A3FH3a A
A= A& 7H53c).

Z

Proposal 7

F3k4 wmejelol A PIRSS] A5+E Eel% RB(IRB) /A5sh F@dtll 54 gto® ndd = Uk, =8 % = 9
= Fuhg el PIRSS Aj47h 4 i 891 F9-o BLER FAHo] ol dHel Fee FA] 2HEe welE
o &, FI35 Z=dlelA PIRSY 7R+ TRB 7H5¢F FastA A4 89S HolErh. waha, Fa4 =l A

PTRS®] 7l~& Nolghar 7Fgshe A9, N 3719 2ol Hosr}t. N
Mee} R84 4 =& 82 AAE 4 v}, T, BS7F RRC Al1d® EE DCIS E3) PIRSSY 714 N& UEo|
A d8E 4 ALt

= 25% PTRSY /H47F 49 of E4F B9 (distributed ttype) 3-8 =5 B¢ (localized type)? 27FA Bl ¢
PIRSE A8k EWo|t}.

ol A PIRS 7ol Fdk<= 1A (frequency spacing)©l % (uniform)3}|
2 TBS9] 4l (center) =& 57 Ao PIRS7} 9 8te 2
Ebglo] AREE =X ool el AREAF 7171(UE)= DCI Ei

H
, THOZ 3 7hx] Eldo] Abde] Hold 4= i),
Aol A PIRSS] M5 vt2A 7FH4d 4 Sltl. TRB Ao =7}
ZoololA 1 @& RS dgEte] CFO 2 (PE 4 AeS d4AZ
ol A PTRS 7H4=& v Zo] AolE 4= Qlrt.

If TRB size <= N (e.g. 8)

number (#) of PTRS in the frequency domain = M1 (e.g.4)
Else
number (#) of PTRS in the frequency domain = M2 (e.g.8)

BS7F 2471 N, M1, M2 %< RRC Al2¥® X DCIE 53 UEANA AEs & 4 Aok, ==, A7 N, M1, M2 %

=

=
E& v qrERoEA Ao £ AAFH S F= Q).
Proposal 8

AlZE Z=d oA PTRS 7FZA (interval)(PTRS time interval)> EZ}¥ RB(traffic RB, TRB) 79} A#gle] &
A gem mAHE F Yrlt. = 14E TRB Ale]= % PIRS Al7F 7HAd] wE AHAEZ F8(spectral
efficiency) S RoFth. = 14014, TRB AFo]27) 491 A9-, +40] 291 497} 7H20o] 190 AR ¢ £
A4S HoFErh, v, TRB AFo] 27} 6491 A, 7HEe] 191 A7t 747 0] 291 A9-Ht o £2 A%5S HY

l
Ttk =, TRB Ato]=7b 22 A%, RS eHs== Q1% A& &4 (throughput loss)7F CPE Ao =i E <
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[0179]
[0180]

[0181]
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= olEHT & 4 ). whghA], TRB Alo]=o] whe}, PIRS A7k 7+AS 8179 e v oz A3t 4= gr).
1. TRB Ato]= < N (4, 8)¢l A9, PIRS Azt 7HA L Mi(d, 2)o2 A3},
2. TRB Ate]= > N1 ¢ PIRS AIZF 7+ L M2(d], 1)o& Bolgh.

o] A%, N, M1, M2 ApAel] Aojgl qf=ol uwef Xqiﬂr’”‘ T Utk EE, 71A=(BS)O] RRC A28 W H/%
DCIE &ell N, M1, M2 gkss AREAF ZI71(UE) Al AEs = °‘Tﬂr g, PIRS AIZE 1H2 2 TRB At
= #lo]E(code rate, CR), Z/EE ¥XE iH:(modulatlon order, MO)dll <J3&ll 2744 4 A}, & 1444
o} CRol ZH7} 64-QAM 5/60]th. ®heF MO H& (Ro] AAE @%,Nﬂiﬁa%zﬂ«@u]g_zi%;¢
. A7) AAdde 8719 2ol #A4E ¢ .

b

1N
Mo

MO
o}

¥o rr .

If TRB size <= N (e.g. 8)
If CR <=M (e.g. 5/6)
PTRS time interval = 2
Else

PTRS time interval =1
Else

PTRS time interval = 1.

3k, A7) PIRSE Adol 34 @ ZAMl(carrier frequency offset, CFO) F4E& &) Atg" 4 ). o 7
£, BSE 919l9] PIRS A7k 7+AS ARSI, AAE PRIS A7F 1H4d) sk AR E B A dALs] = 4 U},
Zo . (FO FAWS Falahs A9, PIRS Al 2HAS £a17]8h 52217] zholl oln] A Qlow, Bad A9
o BSE &l PIRS A7 2+A 9] &/2 Z (on/off)¥HS DCIS F3] UEAA A2d¥s] & &%= U},

= 262> PIRS #Ele] o & A8 m=mo|T),

T 265 FxskE, A2 ohE MCS 2 PRBel ulE} PIRS si®e] &}7]ef o] A" = Q).

1). High MCS (e.g. #26) + large PRB (e.g. 32PRBs) : X 269] 3fH 1
2). High MCS (e.g. #26) + middle PRB (e.g. 8PRBs) @ = 269 =&l 2

3). Low MCS (e.g. #16) or small PRB (e.g. 4PRBs) : & 26¢] #&l 3

3k | MCS/PRBS} PTRS ¥ ®l 7he] w18 AHMW = BS7F RRC Al2¥® T DCIE B8l URAA A3 & 4 Aot
=, NCS/PRB9} PTRS & ko] wisg2 i o we} Ao Jojso] 31& % Qo).

FAH o2, NCS W 2 /w= PRB Alo]Zof| wlel, PIRS # 1S A L4 o 7 (adaptively) ZAHTFOZH RS W
deg Azt = ok ol 5o, PRB Atel=vh A& Wi, k269 | 39e A EFoH RS eHI=

2 Hxsd S Aok W, PRB Alol=7k 2 49w 26¢] HE 12 83w, T PRB A= <ld) RS ©
W=7} e ow Aok Hi,

PTRSS] wi>d 212 TRB Alo]=o] whe} AA=E 4 U},

= 15& dojge] sl Azt 4 wiH(time first mapping)S = AF F4¢ 4 wiF (frequency
first mapping)el I3l 91 F&ell oS AATS HE. 39, & 8, = 9, & 102 TRB Afo] =7} 22 7
T 3] e ESvte] JoHuR Foge 4 B s Fdsidets dde Al 4 gy sdeitt. 1
21}, TRB /\} 117} Z A5, A A uiE 8 AIRE ErRlel A ZE gk (code spreading) Aol © E&

1. TRB size <= N (4], 8)%1 A, dolgd Fi5 A4 wd& 3.
hvi]

2. TRB size > N§I A5, ©loJge] A7k -4 ujf

&
t
rlr
>
)
K
=)
o
=2
>
2l
[
ol
24
t
rlr
=
fr
Ho
2l
[
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¢ >
o
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=
of 4%, AR mE A WAL QB JHe Y} BeR wE A RS T B, Ne FHom
A Al Aelsle] AL, F1A%(BS)e] A8 7171 UBeIJ DCI B RRC A9 9 e Fal delE 4
9, URLLCS %2e] 65139 A9 (decoding latency)7h v 8.8 Al Nob Foahd @4 F35 $4 o)
Fol FAE + Atk Al L dolE wE WE A7} dobdE A%, T $4 geR A8 4
57t AopA AT, we, o AT, NE T Aelx WL DE o= W/EE WE Aol A\Zd

449 5 it

Proposal 10

PTRS®] ¥ ofF-= TRB Ale]= H 7|X=1(BS) Z/X= AFEAF 7]171(UE)2] 53 (capability)ol <38 A4 s},

% 11 PIRSe] AFHA &= A$7) PTRS AFse ARy o £2 458 7HHES Roey. o, & 122
1.4kHze] CFO7} A3t= A9, PIRSS W3t &S o &4l ﬂﬂﬂ*ﬂ@%ﬁiﬂ%q.J%UEmB&Jﬁ
X7 (oscillator)7} ®-$- -3} CFO i7l(magn1tude)7} uj-- A3 TRB Abol =7} #& A9, PIRSS H43)
A &= A g oyl olE Y3, UE= AR419] CFO & A B (4, oscillator, movement, W= speed)% BSE

AEE 4 vk, 1 o, BSE UES (RO #ae AKol| 71%3ke] PIRSS] A% o F-& ZAAstar, UEAl PIRS
ol &

(hE UESH Ff3he PIRS)

PTRS-> 3 PIRS(Shared PIRS)(ZF, o2 UE®} F3F= PIRS) % UE A& PIRS(UE-dedicated PTRS) (5, 54
Hgor gy PIROE F&=

4>
pass
o

Proposal 11: PTRS A2 RB 192~ 2 /mE= A& Addlxd 93] FeojE 4 9o,

golgl Aol shite] PIRS Abdoll vk AH = 7[A=(BS)o] AH&AF 7171 (UE)ell Al RRC A1 9 5
3l dFal = o Avk. 2Ela, BS= AE® PIRS AHS DCIS &3 URelAl A2dds] = 5 vt

£ 272 PIRS A AEd] tigh o5 oA Ag EHolt),

T 278 37FA PIRS A AﬂEi yebdch, . FAIF o2 PIRS AHY 19 49 A 997 B 49 EFolA PIRS7;
Aeolw™ | PTRS A 29 A5 A dolwr PIRS7E o= a1, PIRS A 39 4% 49 Bellwk PIRS7F A€t
Ak7] 37FA] PIRS A+ A Eo) tﬂf& AR 25 BS7h UE°ﬂ7ﬂ RRC Al1d¥® S B8l dEsls 5 Advh. 18x

BSE #Al &83F= PIRS AU (E+w= AgE PIRS AH¢)oll tist HBEE DCIS S3l VR Al AL & - »13}
ek UEOl Al A 4] RB7F &3 Al PIRS A 30] (Bl Al AAE A%, Ex A9 99 ¢l PIRS A4

o] &3t CPE 45 Faghtt. wrek VBl Al PIRS #H 27} A" 4%, UEx= B 9] &= PIRS #ALS 01%
sto] CPE 4< Fdgct. gk, UEAAl PIRS A9l 1o] AAH A9, IE= A % B F+ 99 A= EE PIRS

g olgsto] o] A& (PE F+4S 3T 5+ A

SkH | BS= PIRS AHY 22 A B % Aelstal, UE7F CPE BAAS 483 A7k A9k VB A B << RB
7} d9EE 43S sHAsth. o] A9 BSE 3|W URA Al PIRS Aol disk ARE DCIE B3 d$s] 79,
UEE= DCIE E3l PIRS #AH 1A & ﬂ%é} o]& dHlol¥ REZA AelshA] f=th. wkeF A Fe] RB7} UE
dE= 49, BSE AA 43 PIRS A9 DCIE &3l deiFA fot= Frt.

Proposal 11-1

= 288 =Zylxd ¥ PIRS #+ 1(precoded PIRS resource 1)E oAk =dHo|t},

271 Proposal 114 PIRSS] @] md 2 3 RB DMRSY =3 HS wlEcr}. = 2894 UE 1o+= A o]
A= E 20+ B 990] dddvtn 7pgsitt. o] A9, A 993 B 4 XJJQ PTRSJ zYIAYL 7
Gl A DRSO =Y Fdatrt. v+ E 1] PIRS A4 1 " A5, B ool = PTRS7} Q)
5 AAT F glon, o]F o]&ste] ¢ A3 (PE 4 3 4 Ak, A, UE zoﬂ}ﬂt PTRS #}¢] 29]
AAE 75, UE 2 A 999 PIRSZF 92 & 5 slvh. wabal, 7] E 2= B 99l 4% PIRSEHS o] &
sto] CPE F+4& F3a3gttt.

Proposal 11-2

= 29%= ZYlEYy Alo]E¥ 7)uk PTIRS B}Y] A(precoding cycling based PTRS Type A)E A3t =wWHola, =

_25_
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]
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302 xglmy Ato]EF® 7]dF PTRS B}4 B(precodingcycling based PTRS Type B)E o A3k =wHo|t},

Proposal 114 PIRSS] Z#mg-L RB 18 W= Alo]Z8 FE 2 A" 4 v}, =8+, Proposal 11-1904],

A d9e TElad B g9 zgado] DMRS ZelZdol we 35 7] wZol, A 999 Zg3gd2 B 99

o] 2glmd ¥ s¢dd Fx Y AR tE FE Ar). AT, Proposal 11-2¢] wEW A 97 B gHe] =
Z

3G 7 Jd] DRSS ZElZYH BT A Fon, A oo TElagdy B oo ZElagde A2 tE
Aold 4 Q). o] AL, A= thE PIRS Zglmyo] HoHu R UEE (PE 4 Al 37+ the]WAE] (spatial
diversity)E& 495 4 ¢t

3, = 300 Z=AE BFel o] PTRSZF DMRSS] ¥4 RES whAlsr <= Qt}l. o] A, Azt F wgdo g 2HA
AEF 3HA AR AFole] (PE F4 A% F4HA W, DRSS 23 QY 4 45 48 7443 = ).
Proposal 11-3

T 318 2y m9EA & (Non—precoded PTRS) S & o] AA)3F E=Ho|t},

Proposal 1194, PIRSE= ZE]mW = A ¢S (non-precoding) FEHE BY=E 4 b, = 31& EE PIRSV} =
P99 &S FeE FogdS ki, o] A$, & 31049 A 949 2L B 999 PIRSE EF U3
°]5(beam gain)& 7FAaL ALk, @9, &= 303 frAbeHAl, ZelaEE A @82 PTRS7F DMRS % RES PIRS

2 A 5 v

gz WAL J1A = (BS)o] AFEAE 7171 (UE)ellAl RRC Al2¥H S Fa s = 4= dd. =
o WAL Proposal 119] PTRS A+ AAe) 3= 4 gitt.

T 32004, 4¥iA OFDM A&Ee] AE s AhEstr] Asixe 7HA OFDM Al &S alsofrt 7bssirt. 22y,
o] A ¥ (latency)o] L83 S&Fok(application)olE A EA7F & 4 vk, 3, = 320 oAl )
H 19 A 7] A4 ol vk, Ao Adeo] Fag Aujx 91 A

1S Ags dar) 9.

A E4 PTRS(Cell specific PIRS)

A2 & Aol A, Ff PIRS(shared PTRS) X7} Fak=/A17E EHQlolA th2A AHold & Qrt. o] A%,
7] 3 PIRS 91X+ 1A= (BS)©] RRC Al 1€ ™ & F3 AM&A 7171(UE) Al A3 FAY 52 A IDE 7]
o2 Hojd Fx uh. AR & AdA, AzE =HQle] ¥R PIRS $1X+= DRS vlZ thgofl $1XE 4= 3l
k. 28]3l, DMRS®} EUd ZymdE ol&ste AS, FF PIRSE Az E=dQleA sd JQuxg Ze AE
5 delA Aoldv. Ax v AlelA, AZF =EQle] Ff PIRS #1241 DVRS #t= 5ol #1A8 4 vk, 2
2 al, DRSS M2 thE Zgladgds o|&sAY 58 Ay slA] gE 49 (5, non—precoding), &1 PTRS+=
Az ZrRlel A 2709 A& Qldlzd sdete AEERE AHod + U

UE= BSE ApAlo] 9 e A ool ##dh defuHE RRC A 2189 & &3 A5 + Av}h. BS= UE
7b AES g gl 7iukste] PIRS i®l 58 PIRS A& o5& 24T 4 vk, PIRSS €& TRB Apo]=,
= YolE, ®Mx 2, AH|x Elglel wel A" 4l

of AAE & Q.

VAN APE AANEES B owe]l TR ENR P50 &4 FUE AT Aot 4 THLL: wE
542 dnd P dFel gl & A9He Ao wesolor A 7 THLL t 5P e TAL
A EAn AREA e FHE A48 5 vk, Bd, AF FHLAE L/EE 545 Agee] ¥ 9
o AAAE TARE A% bssth. B owwe] NS d9HE 459 A w48 £ A, o
A AR T} B thE Adde] EFE ¢ A, T e AAde ggehs T4 £ 593
wAE F ek, SHPTAANA BAHA A WA} QA @e FTFES AWse] AN FAHAL
29 ¥ w4 o) ARe FrFow AL F AL Adsi.

®oage woune 254 543 gl 9 WeldM e 54 I TA%E £ Aee 34
A ABsT. metd, 1o AA% AEe RE Wl ARHoR SAseNE ohsa oAgA Aow
s solol gtk B we] WelE AV FTFY FUH ANl s AYHolok sa, B Ayl 5714
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