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$521010...Receive downlink control information (DCI) from base station
521020...Receive first demodulation reference signal (DMSR) and at
least one second DMRS for demodulating downlink data
521030....Receive data through downlink shared channel
AA .. Start
BB...End

(57) Abstract: The present invention relates to a method and de-
vice for operating a terminal in a wireless communication system.
According to the present invention, downlink control information
is transmitted to a terminal and can include symbol information
related to the last symbol of a downlink shared channel. A method
and device canbe provided wherein a terminal transmits a first de-
modulation reference signal(DMSR) and at least one second DM-
RS for demodulating downlink data, and transmits data through
the downlink shared channel, and a symbol position to which the
at least one second DMRS is mapped is determined according to
the symbol information.
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el FFA4E RASHA 24 Au2E AFE

4 w2 e XA (End-to-End Latency), ZoUA &S AYgg #
Aojor s}, olE sl o]F AZAA (Dual Connectivity), WHE tF
A& 8 (Massive MIMO: Massive Multiple Input Multiple Output),
A o] (In-band Full Duplex), H|ZW T}FHE (NOMA: Non-Orthogonal
Multiple Access), 2349 (super wideband) 214, o
Y E 7] (Device Networking) & SHY3 7|€E5o] AT ).
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=z
= (terminal node)2AM el ov]E zh=th B EAOA 7] 6] os) Salw=

A8l #48 £ Uk F, NATL TFE 5 MEYA E S (network

nodes) & o]ZojX e WEYIo|A wdule EAL Y8l FHAHE= ol

245 7T EE 7R o9 tt2 WEYA =tEd o 9
9lee AHalth, '7)X=(BS: Base Station)'S A Z(fixed station), Node B,

eNB(evolved-NodeB), BIS(base transceiver system), N4z FOIE(AP: Access
Point), 4415 5o fojo o& dAL 4 Aok, =3, D (Terninal) &
DHHYAY o] BEHE 7H2 4 1on, UE(User Equipment), MS(Mobile Station).
UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(AdVénced Mobile Station), WI(Wireless terminal), MIC(Machine-Type
Communi cat ion) A3z, M2M(Machine-to-Machine) %%, D2D(Devi¢e—to—DeVice)
%%], 22Tk, TRP(transmission reception point) 59 fo12 A" & i},

olgtoll A, 3FFHA(DL: downlink)E 71X Tl A @R FAELE onlsiy,
YA wplink)s BZolN AAFoR TN udch shg Aol

£A7E X2 Axolm, FAy|= o Ad¥el & gtk A o] A
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ol&te] 71& (DMA(code division multiple access), FDMA(frequency
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division multiple access), TDMA(time division multiple access),
OFDMA(orthogonal frequency division multiple access), SC-FDMA(single
carrier frequency division multiple access), NOMA(non-orthogonal multiple
access) T #HE& o FA AHE Axglo] olgd &+ gtk (MAE
UTRA(ﬁniversal terrestrial radio access)“t CDMA20002} 22 £ 7]&(radio
technology)2 8= & tt. TDMALS GSM(global system for mobile
communications)/GPRS(general packet radio service)/EDGE(enhanced data rates
for GSM evolution)st Z& ¥4 712 F8° & ch. OFDMAL IEEE 802.11
(Wi-Fi), IFEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(evolved UTRA) T3 #&
24 712 F89 5 Al UTRAE WIS(universal mobile telecommunications
system)9] YHoltt, 3GPP(3rd generation partnership project) LTE(long term
evolution)2  E-UTRAE  A&3te=  E-WMTS(evolved  UNIS)Y HdFEH,

saFe AolA  OFDMAS Agstm gy zoA  SC-FIMAS  A&3ch  LTE-
A(advancedI)E 3GPP LTES] 7 3to| ),

£ g wdel A48 & AE v B A2g4 A Zdqe
ZE Yehdt
3GPP LTE/LTE-A% A= FDD(Frequency Division Duplex)ol Z& 7153 €l 1



WO 2019/093865 PCT/KR2018/013823

-

T4 ZHld(radio frame) T2 TOD(Time Division Duplex)el #4& 7l5%
By 29 7 Zeq F2E A e

CE e B Zege ARE 99lM Y A7]E T_s=1/(15000%2048) S} Az
ol w2 B EEG. s R AFPI AEL T_1=307200+T_s=10ms 2|
THE AAE B zages A8t

=19 (@ 59 1 74 2499 28 QAT BY 1 78 Zede
ZAolZ(full duplex) & ¥ o] 5 (half duplex) FDDoll 25 289 + 3ot

F T d(radio frame)< 10709 A BT (subframe) & & A ETH,
dhtel B ZAlYL Tslot=15360+T_s=0.5ms Zolg] 207}8] &F o7 FA= L
24 %L 0F¥ 1974A 9 Y27t Rodok, slue MEIHge Az
P9 (time domain)ol X AEHA 2708 E£F(slot) L8 FAEHIL, ABZHY
e ER 21 94 £% 242 FAE. sty MEzZyy g dEsted Zde
AZFE TTI(transmission time interval)ojgt dtch. olE Eof, e An

=
ZYYL dolE Imsoln, st £F2o dol= 0.5ms¥ & St
) il

PN

22 A7F d9doA] B4 OFDM(orthogonal frequency division

Feban, Fukr ool ok AHYESE(RB: Resource

Block)2 X &gth. 3GPP LTES 3staF® AolA OFDMAE AME3tE = OFDN HE2

dhtel AE 3 (symbol period)e F@F7] AF Zlolth. OFDM & shtel

SC-FDMA 42 EE= A2 Folztm ¥ 4 Utk A9 BE(resource block) S
T

AY G dgolm, e EFoA B4 ALzl B odkEsl(subcarrier) S

=N
i)
Q)
=,
—
B
o>
e
o
H
oot

T 19 (e B89 2 T FZ(frame structure type 2)E YERICH

By 2 B4 ZHge 7t 153600+T_s=oms] ol 2709 st T (half
frame)o2 TFAHET, 7+ T YL 30720+T_s=Ilms Aol 57
MApZygor FAHHAL

D Azl gy 2 ZdYd FRAM AFHI-stFdFRI 74 (uplink-
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downlink configuration)S EE AMBIZH Yo diste Az et slgkad a7}

dF(Ee dof)sEeA Yetdle 3 ol
E 1 4333a-sg33 F4E Jdehdd,
[£ 1]
Uplink-Downlink | Downlink-to-Uplink . Subframe number
configuration Switch-point ol1l213l4l5]6]1718!l9
periodicity
0 5ms DIS|UJUJU{D|S|U|U]|U
1 5ms DIS|{U|JU|D|D|S|UJU|D
2 5ms D{S|U|D|D|D|S}|UID|D]|
3 10ms D|IS|U|U{U{D|D|D|D{D
4 10ms DIS|U|U{D|DI!D|D|D|D
5 10ms DIS|{U|{D{D|{D|D|D|D|D
6 5ms D|IS{U{U|U[D|S|UJU|D
£ 1e gxod, 24 Zd99 a4 Anzdq dZ, DE dguc
AEs Y NBZdde elzn, 'U'e AIFHI AF5E A AM2=Zygd e

el e, 'S'E DwPTS(Downlink Pilot Time Slot), B&ZFIH(GP: Guard Period),
UPTS(Uplink Pilot Time Slot) 37kAel WZg  PAHH:= AH4A
HEE?H%‘(Special subframe)S ERATE

WPISE wEoldel z7] A A E78 = A9 FHo AS"D:
UpPTISE 71X oMol Ad FAH2 gy AUd"a
AHe gt PE AP a9 BRI Alold BFYa Az FEAE AAeR
ola] ek ol 7= 1S AAS] T Frheldh,

Zr MEZYY = ZF T_slot=15360+T_s=0.5ms ZAolg £& 21 ¥ 5
2it12 TR,

Ay a-stga PAL TN E TEE S doen 7 P4 ¥UE a3¥a
AT, ~d4 MqBIZyq, AFPa HEzadde x| P/EE A7)
chzoh

FegHads A¥Paz wAsE AR E: AFYadA sFgyaR
AREE RS AP AA(switching point)olet FTh  AZ  AHo
Z7]14 (Switch-point  periodicity)e A¥&¥3z ARZHdy FHA

AR o] AEE opito] EUFA HMEHE FI|E ou|slH, 5sms EE

10
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0ms7} 25 Agdnt. Sms SFFA-FIFFa AE AlHY FrE AE
Frole 28d MEEZHJS)L st=Z-ZH Y vict EA8ta, Sms FEFH -
FFEA A ANHY F71E 7HAE Afole AW -z Yort Ex)3c,

EE TA oA, 0¥, s MEZHY T WwPISE FHI ALuS
1

A otk UpPTS B MEZHY MBI o] HZ oloj2 & AMEZHY
A

o

rlo

olele, 4HYI-sFYA THL A2d AREA JATH wdo] mE
B 9e & Ytk AR BGYA-4FYI T4 Ao wE weih 7y

Auel ddsve HFPOEH T4 ZaAdd AYYI-SEI e
7(:)]

g gwd ez & Qo =W, FH ARE 939 swwa
A

Control Channel)E® &3 ZHAFEd £ oy, ®vE HABIAM HIEDJAE
A9 (broadcast channel)& F& 4 e BE dito] FEOZ HEbd F£%

et

E 2% 294 MR T4 (DwPTS/GP/UpPTSS Zo])& vhehvic,
(% 2]
Special subframe Normal cyclic prefix in downlink Extended cyclic prefix in downlink
configuration DwPTS UpPTS DwPTS UpPTS
- Normal Extended Normal cyclic Extended
) cyclic cyclic prefix in cvelic prefix
prefix prefix uplink in uplink
in uplink In uplink
0 6592 T, 76807
1 19760 T 20480 T,
2192-T 25607,
2 219527 21927, 2560-T, | 230407
3 241447, 256007,
4 26336-T, 76807
5 65927, 204807 4384-T, 5120-T,
6 19760 T, 23040-T,
4384 - T, 5120-T,
7 219527 - - -
8 24144 -7, -

£ 19 dAlel gE 74 ZaAdd FEE st dAle] Eda
ool TR B wEme) & Er NB Tl TaHE %9 &

S2ol TFHE OFDN A2 F& sl wAg & At

11
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F4 A AlaFl A shvte] e
ol g A 28 =(resource grid)E o Al3 ZHo|t},
= 28 #xod, U g I £F2 AR GHolA B9 OFDM A E S
ok A7IAM, B e Ea £2& 79 OFDM AES ¢t n, sty
Ad 252 Fa5 gl 12709 B wenE 2P AL drzes
71k, olol @AHE AL ohir,
2 agje AdolA Zh QA (element)E AFY R4 (resource element)dlil
st 219 B2 (RB: resource block)2 12 X 7 74¢] 29 24 = wasic).
dFYa exol 2IdHe Ad EFEY £ NI I3 A$

th ¥ Z (handwidth)ol] &&3kt),

S
ofm
S

r|o

(1

5 o3& B wuo] HE" 4 g TN EA AAHoA sEYI As
zeole] 722 Uehdct
R 3% Fzsd, MR Zddue Aws SFoA <ol Hd 3719 OFM

AEgol Aol AdEol FIHE Aol A% (control region)ol:, LhriA] OFDM
2E& PDSCH(Physical Downlink Shared Channel)o] @REE  Holg
(data region)o]t}. 3GPP LTEOlA AMgH&E dt&EEa Ao g dd=z
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical! Hybrid-ARQ Indicator Channel) 5] it}
PCFICHE AMEH Za o] A OFIM AEollA AF=n, MB Zagg Hol
Aol AdES HAEE Hsto]l AHEEHE OFM HAEEY (&, Aol 399
azhHe B/ HBRE U2, PHIHE A% 3o o g AHdolz,
H‘ARQ(Hybrid. Automatic Repeat Request)oll th3t ACK(Acknowledgement)/NACK(Not-
Acknowledgement) A5 E U2T} PICCHE £3] ASHE Aol HE 5y
Ao} E(DCT: downlink control information)2ti ¥}, s}g=Ha AojHne
Agea g g% AN, 4393 Ad 29 AR Ex delo @2 2%
e FFHI A5 (Tx) 9 Aol BHE T30}
- PDCCHE DL-SCH(Downlink Shared Channel)®] zH¢l &% 2 d4 Zl(o]&
agya adEnE k), UL-SCH(Uplink Shared Channel)e] #¢l &9

2
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AE(]E A¥Y3 2IEguE  td), PCH(Paging  Channel)ell A €]
#H o] A (paging) AE, DL-SCH|A1el Al~®l AR PDSCHAA HEHe dH
A2 S D (random access response)F & Y @ olof(upper-layer) Ao
A Z o gt 2kl ¥, oY ©@E aF Jf A SdEe g dS 344
Aol BHEe) AF, VolP(Voice over 1P)e] B3t S g & goh, He)
PDCCHEE Aol 99 WallM HEd + om, @2 549 PICHES
BEUHHET + ). PDCCH Bl = 549 549 CCE(control channel
elements)d Fgoz FAHEL. CCEe FA  AEe  AHel w2
B33 (coding rate)E& PDCCHAl A|&F3t7] Haldd AlEEH= =gy I
9jolth, (CEE B49 Y 84 1F(resource element'group)%oﬂ 52 e},
PDCCHS] X=t 2 AL& 7b5d PDCCHO HE % CCEE9 ¢ CCESol o)
AFEE Foshg 7He A fA wet 2R A
CJAEe A AEsels Dol wel POCCH EUe AAs D, Aol
AR  CRC(Cyclic Redundancy Check)E  &<9t}. CRCol=  PDCCHE
S 2 (owner )Y £ %o wal -3 2 xt(o]E RNTI(Radio Network Temporary
Ident1fler)i}_’ ok )7 vk dn,. B dEE 93 PDCCHeH @9
0438 AWMz}, o|E So] C-RNTI(Cell-RNTI)7} CRCel wla7=® & 9ok, =
Holg mAAE $3g PDCCHEA FHol g AAl A=A, o& E° P-RNTI(Paging-
RNTI)7F CRCol mh2=7E 4 ok, A" AR, o& FAHez Ay AR
22(SIB: system information block)E $1@ PDCCHEM® Al2® AHm A4,
SI-RNTI(system information RNTI)7} CRCol wvix=Z=E 4 oo, ©@ae] AH
M2 Ze|dEe HAbol i S doY AN FEE AAFI] Aste,
RA-RNTI (random access-RNTI)7} CRColl ®}27 € 4 Uth.

rr

'PDCCH(Physical Downlink Control Channel)

olstll A, PDCCHol i3l & o FAHoR domI|2 G},

PDCCHE B3 HEHE AABRE 3tFF 2 Ao} FE(DCI: Downlink Control
Indicator)2ti &th. PDCCH DCI EWol uwiebx Aol HEe a7l 2 &=7F
gen E£3 23ggd o 3277 23l = 9

13
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T 32 DCI EWof & DCIE YebAT,
[3 3]
PUCCH Format Uplink Control Information(UCI)
Format 1 Scheduling Request (SR) (unmodulated waveform)
Format la 1-bit HARQ ACK/NACK with/without SR
Format 1b 2-bit HARQ ACK/NACK with/without SR
- Format 2 CQI (20 coded bits)
CQI and 1- or 2-bit HARQ ACK/NACK (20 bits) for extended
Format 2
CP only
Format 2a CQI and 1-bit HARQ ACK/NACK (20+1 coded bits)
Format 2b CQI and 2-bit HARQ ACK/NACK (20+2 coded bits)

A7 ® 3 #Fxsd, DI EHo=zs PUSCH 2AIEHE #H3 9 0
shte] PDSCH Z=H=9 2AEdS AT T 1, dhte] PISCH ZEHE
tA et (compact) 2=AERE A XY 1A, DL-SCHY ¢ 3dd 2AEHE
s 2= 1C, HFZ(Closed-loop) F3+ t}F3l(spatial multiplexing)
ZoojA PDSCH 2AZHE A8 X% 2, MFZ(Openloop) 3+ TEst
EEoA PDSCH 2=AEHS AT TR 24, AF¥HEI AEe AT
TPC(Transmission Power Control) H#< A g 29 3 B 3 HF
otev} LE M4 EE=(transmission mode)olAl st A&gFH = A W PUSCH
2AEH S Hg TR 40F o

DCI EW 1AE wo] oy A4 2oyt AASolE PDSCH 2AEHL 94
AHEE QT

olgid, ‘DCI T2 o H2 =EYPHozg HEH F jlov, s
AT gro ofe] ©ate] PDCCHZE Aol B & (nultiplexing)d & UTh.
PDCCHE  sh} == 22 A2H9  (CE(control channel elements)<]
7‘6L(aggregation) oz FAHT. (CBx FAAde Aed wE F33&&
POCCHOI Al A1F8t7] 918} ALgEE =gd 9 Dejold. e 47lel A9

Q4% FAY RECY Mg AEC dgss 99Es Tk A= shi
PDOCH 2152 FAs7] 98 {1, 2, 4, 8) 719 CEES AMET & 4o,
ﬂﬂﬂ{L2,&SH}mE@%Ewyﬁg%mmnMWDﬂﬂil$%@.

4 POOCHY AEES A3 AHEEE B AFE AY M me

o

o

of¥

L.
=

o

s

14
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7|2 =oll olste] AR, Zh wido] uwel FAE PDCCHE CCE of RE 943
73 (CCE-to-RE mapping rule)ol &3t Z+ ARz e Ao AEd FHo=z
ol 2l (interleaving) ¥lol AT, PDCCHY AR+ 2z AMEZHAY
A A EL 938 OFDM A8 71, PHICH 28 74 28 $AduHY 2 Fa¢
Aol Tof wah ged 4 9o},

Aed wpeb gol, thEstd zh wwe POCH Yoz Alg mHol
8% 1 CRC(Cyclic Redundancy Check)7} H-&®vh. z+ @l ufo +¥Ea
(UE ID)Z CRCol Wb (masking)dte]l o] =pale) PDCCHE F41E &+
doh BAR, Auzae weld BEE Aol ddelN JAFL g
sigshs POCCHZE ofciel glexel B¥ Ang AFsA el e
AANFozRE A4E AoAde FAd7 FaA AL POCH ol
delA olw (CE M #ABel} N0 TR A%HEA & F gomz,
gue ARzl elAd PDCCH FH(candidate)Ee] AL EUE|H s
Apalel PDCCHE ZEth, ol & E84= tia 3 (BD: Blind Decoding)ol 2t #hct
S E2ge=’ gage 2z ©@ABlind  Detection) TEE B#=
A (Blind Search)e&tx: £d 4 9t BHUA= tlage ©go] (RC HEd
Aae g AEAUE D)E © w7 (De-Masking) A7 F, (RC £
AEste] &% PDCCHIE A4ale) Aol PR RS FAshs WS 23t

olsh, DCI 2 08 T A4HE ARE ARET

DCI ™ 0& 3y 4 %aﬂm@ﬂHJP%wﬁmiﬁ gak7] el A

E 4= DI 9 094 A4HE FRE Yk,

[

=

E 4]

Format 0 (Release 8) Format O (Release 10)
» ‘ Carrier Indicator (CIF)

Flag for format O/format 1A|Flag for format  O/format 1A
differentiation differentiation
Hopping flag (FH) : Hopping flag (FH)
Resource block assignment (RIV) Resource block assignment (RIV)
MCS and RV MCS and RV
NDI - (New Data Indicator). NDI (New Data Indicator)
TPC for PUSCH TPC for PUSCH

15
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Cyclic shift for DM RS Cyclic shift for DM RS

UL index (TDD only) UL index (TDD only)

Downlink Assignment Index (DAI) Downlink Assignment Index (DAI)

CSI request (1 bit) CSI request (1 or 2 bits: 2 bit is

for multi carrier)
SRS request
Resource allocation type (RAT)
A7 F 45 FxEH, I XY 08 53 ASHe AR o3 2o,
1) 788lo} R A&} (Carrier indicator) — 0 X 3 H{EE FAHT}
2) DCI =9 08} ¥9 1AE F887] f8 EU9 - 1 HEZ FA4=HY, 0
7ES DCI E9 08 A A8, 1 2 DCI X9 1AE A A3kt
3) &34 E%(hopping) EZ - 1 HER FAHT. o =& FQ
A 83 AY gdF HAIH HEMSB: Most Significant bit)E ©
Fe 28 (multi-cluster) &3S ¢ A1&E 4 <)

4) A EF dF(Resource block assignment) ¥ =% (hopping) A+ TF -

(e
o

ofN

g, VW /)| ez g,
o714, @ EFel2E (single-cluster allocation) E3FolA PUSCH =g
A% @ o zre FSay] 98l NUl_hop M A wENSB)So|

(%&uﬁhN%+nnﬂ—NWNJ

AL&H Tt HEE Agdm Aquzge o A
AR s2o AY wde A, wa wd Zejae Sl PUSCH

log, (Vg (Ngs +1)/2
copol g g, PBOBOEDL) e anzay g e

o)
FFe AFsich, =& oFE Fe2e S (multi-cluster allocation)olA
PUSCH T¢ko] gl= AL Fug o Zda ¥= 9 AY £S5 g3 &9

29 g "Axzo] AZA(concatenation)EHE Y ¥F AHHUE dojxa,

{1 (UN}{,@ /PHUN
4 HE7L Asgg HJEzdy W Y TFe A

=

oH
rot
0

o 5) Wz 2 3dd Z1W(MCS: Modulation and coding scheme) - 5 HEZR

16



WO 2019/093865 PCT/KR2018/013823

6) MZE dlo]e] A A&} (New data indicator) - 1 BIEZ FAHC}.

7) PUSCHE #1&F TPC(Transmit Power Control) HWE - 2 H{ER AR}

8) DMRS(demodulation reference signal)& 3t <3 HAZTE(CS: cyclic
shift)e} 2 Av] FE=(0C/0CC: orthogonal cover/orthogonal cover code)?
Qg2 - 3 WER FHEG

9) 4¥HE3A JdlA - 2 HER FAEY. o] dEE AgHI-sdya 74
0 of w& TOD & Zpollvt A3kt

10) sty 3 &% <1d 2 (DAI: Downlink Assignment Index) - 2 HIE=Z
TR, o] HEE ’8*3(}%‘3-3]'%%3 TAd (uplink-downlink configuration)
1-6 off wh& TOD Fztell et SAZcE,

11) Ad e AHHE(CSI: Channel State Information) &% - 1 F& 2
MER ARG, 74, 2 ME FEE st ojakd FHFYa Aol 4 W
dto] g 5H(UE specific)dtAl sl DCIZF C-RNTI(Cell-RNTI)ol 23l

EE Aolw deHct,

rr

12) A&9 #Fx A3 (SRS: Sounding Reference Signal) &% - 0 & 1
HEZ PART Aq7M, o Iz 2AEFZsE PUSCHE @2 SH(E
specific)8tAl C-RNTI ofsl) wi-g=l= | Aol 43
- 13) AY &g el (Resource allocation type) - 1 Bl{EE FA R}

- DCI E9 0 Holl X w]ES 47 DCI £ 149 Flol2= A7|(F71E 99
e Zh)re 22 A4, 0T ER 0ol DCI TR 149 FHojz= =277}
ZolAZ & (o] F7tdT.

R e B TR0 A8 5 de R4 B A2RAA 43a A

\ =
?g
lo
Y
BN
ful
T
Rul
Y
1

dole] Ao Ui 4 Utk Aol JeldE AR Aol FnE J=t
PUCCH(Physical Uplink Control Channel)o] &Rgth wolg e Agx
Ho]ElE U 2% PUSCH(Physical Uplink Shared Channel)o] &=t}
W EAS S8 98 st @& PUCCHSH PUSCHE EAlol A48

17
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O) 1o
1E

shte] whtol]l i3k PUCCHOl& A B ZHlYd Wl Y EZ(RB: Resource
Block) “&o] &2d€ctt. RB Aol &3te RBES 279 €F 59 AAddA A=
g F wEgdE ARG, o]& PUCCHA E%d RB 42 &% ZHA(slot
boundary) ol] A1 —’f—i}-’?— T 9% (frequency hopping) ©thi 3o},

2] 3% 34 o] 4 Y (PUCCH)
PUCCHE Foted AsE AgRA Ao AHUCDE, 2AFY 23 (SR
Scheduling Request), HARQ ACK/NACK AR % &g a Hd 53 HHEE X9

F qle,

 HARQ ACK/NACK AEE PDSCH A &gz dlolg a:zle tad AF
o fo] wet AHE F Atk V&Y FA FA AzgA, dFgHa 9d
A=Y S (codeword) Aol thalA = ACK/NACK AR=ZA 1 HE7} HEH i,
sake s 2 A=Y S Aol s ACK/NACK AREA 2 v EZF A%c),

AE &4 ARE d=Y=2 (MIMO: Multiple Input Multiple Output) 7]¥ 3}

gag = ARE HIH, AEEFZAAACQ:  Channel Quality
Indicator), T IZYEZFAAAXA(PMI: Precoding Matrix Index) % A=
ZAA(RI: Rank Indicator)E E3He . gt olg AY-=4 ARE THsA

I gz 28 +£5 o,

QI 9 AEE Yt AMEEZHY 7 20 HIEZE AFEE ¢ AT

PUCCH:= BPSK(Binary Phase Shift Keying)® QPSK(Quadrature Phase Shift
Keying) 71¥< Abgsted @28 & Aok PUCCHE Bate] %5709 9o Ao
ARzt A$E Yz, Z& vEEe AszE  7EEr] #Ash
F=E8ThE 8 (CDM: Code Division Multiplexing)<S Fd3tE 2ol Zol 12
o] CAZAC(Constant Amplitude Zero Autocorrelation) A|AZzE F& AgETH
CAZAC A& 2E AzZF 99 (time domain) Z F35 49 (frequency domain)ellA|
4 A7) (amplitude) & FASE HAHL 722 2ol PAPR(Peak-to-
Average Power Ratio) ¥ CM(Cubic Metric)2 W30} AWERE F71A7]7]0l

Assl JAL AT ©3, PICHE =8 A5z a3 dolg Aol

18
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&k ACK/NACK AXE+& AW Al¥(orthgonal sequence) = Aa A (0C:
orthogonal cover)& o]&3&to] AW H AT},

T3, PUCCH o AS$E+E AAdAHBRE MZ o2 &8 A|TE((CS! cyclic
shift) @& 7IKe £33 AZEH A@X(cyclically shifted sequence)E
ol&ste] FHEHE F Uk, &8 AZEH APzt 7B Al X(base
sequence)E 53 CS %(cyclic shift amount) THE &3 A|ZEAAH MAT &
AT, - (S d& o AMZE JI2(CS index)ol o3 AARTE. Alde
Zit(delay spread)ell wel AR 7HEdt 8 A|ZE v gl &
AUTH Tt FRY AE2T 71 ANREE AEE 7 Yo, Hsd CAZAC
AAxE 1 deoltt,

CE, wol sy Auzadad A4 & g Aol Auel g Aol
X
=

A]

r2

AR Ado] ol&rts3 SC-FDMA  AEY AN (Z,  PUCCH 9
3|0l A E (coherent) HEE Y3 HFRAIZ(RS) HEo| o] &H:=  SC-FDMA
AlE S A Q)& SC-FDMA AEE)o wet 2489 + ¢

3GPP LTE A€ol A PUCCH &, A4=H+e Alo] AR, Wz 719, Ao Hu9
F ol wel & 7 7FA Aold o R Aolyw | zbzhe] PUCCH Euio whehA
Hax]= AeFE g Aol AH(UCI: uplink control information)d HAIL
o

thgol E 59 Zol 29FF 4 itk

o

N

[ 5]
PUCCH Format Uplink Control Information(UCI)
Format 1 ~ - Scheduling Request (SR) (unmodulated waveform)
Format 1la . | 1-bit HARQ ACK/NACK with/without SR
Format 1b 2-bit HARQ ACK/NACK with/without SR
Format 2 . CQI (20 coded bits)
' CQI and 1- or 2-bit HARQ ACK/NACK (20 bits) for extended
Format 2
CP only
Format 2a CQI and 1-bit HARQ ACK/NACK (20+1 coded bits)
Format 2b CQI and 2-bit HARQ ACK/NACK (20+2 coded bits)

PUCCH E® 1& SRY o= ALo] AlgHEctt. SR ©F AL HSols
Wzex o fdol AL old WHME TEete] A sA A et
PUCCH X" 1a XX 1b:® HARQ ACK/NACKS] HA£o] A}E=HCH <o

19
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MBIy dolM HARQ ACK/NACKe] ©@&Eo2 ALs5E ZA-9oles PUCCH X9 la
EE 1bE AT 4 otk EE, PUCCH X9 la EE 1bE ARSIl HARQ
ACK/NACK & SRe] 59 MEZYYolx HA4d 5 AU,

PUCCH = 2& CQIel Aol A&, PUCCH £ 2a EE 2bEs QI 2
HARQ ACK/NACKS] ol AbR¥Tt.

| (P 9 ZA$olE PUCCH E= 271 QI 2 HARQ ACK/NACK <] # <ol
AeE FE ok

rir

E 58 2 wo] Agd F e R4 B Ax"M PUCCH TS0l

A 2YAQRRY PUCH F%ol wEEE FeY S des

.....

229 9% Bu(edge)o) B E 5014 EAEE web gol, n=0.12
FEAEE PUCCH <d<9o] PUCCH XE=R 2/2a/2b 7} ei8EH™, o= PUCCH 2
2/2a/2b7} G-E B (bandedge)ol AT AAB2Eol Bt Aow FHY
2 9t Ee, n=2 = EAISEE PUCCH 9ol PUCCH % 2/2a/2b 2 PUCCH
9 1/1a/1b 7} A(mixed) "BE & Atk Fo2, n=3,4,5 = EAH<=
PUC(‘H’OﬂOﬂoﬂ PUCCH %% 1/1a/1b 7} wi= € 4 Sltk. PUCCH X 2/2a/2b I

il

o AE7158 PUCCH RBE S (Vi) Baesay Ajaged ofsjx 4
o edsoA AAlE F qrt.

CPUCCH E9 2/2a/2bel thetel Amstth. PUCCH T% 2/2a/2bE Ad. 57
Sul(CQl, PUI, RDE A437] 9% Ao} Adelct.

N & 44‘:“”(016}01]*1“ FA5e (I ARAT BHF)S B F7
3 dgdo]l He Fir 9(EE Fas sl =(resolution)) T 71 A 5ol
45}04 Aojm & gtk Az ddelA F7)H 2 uFAA QI Rast 499
% 9lt. PUCCH W ' =71 3
PUSCH7} AM-4" 4 gith. wF718 Buo Aol 7IAZE o

dolel A5e 9t

l
ﬂ

sl
ES

——

8
[
M
It
o
il
->1-J-'
r-\o
=
{7
Q
=
18
kl
mlm
112
2
>
rN
ofr
e
po
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T 62 & Wgo] HEE 4 e FA A Al2HM A4 A< (transport

2] A dalE Yede =rolt

(@]
=
job]
=1
5
@
SN
o
oX,
o%
o
v
ol
do
22
e
fo
>
fol

°
0%
1o
[-')4
obr
=

r1
F‘ {
=)
2

oxt
58
i

finss
2

b
oo
e

=
£ 62 #zsH, U-SCH2 A4 Azr FZH(TTI:  transmission time
interval)vlt}t SHHA  do]HE AL EF(TB: Transport Block)d ez
233 49 (conding unit)oll HEE ),

4 AFoERE A L A% BEY ME DaanGeedi o (R

2l €] ¥ E(parity bit) P0rPUPLP3sPla g Haksltl(S6010). olw), Ax
q4 B2 Zr)oln, LS FgE HEY siFth. (RO BRE g nE=

ey

N

bobr,basbynn by 31 ey o)), B (RCE TS He BE9 uE £
ERd T
bosbisbasbsssby = TR 7)ol wel oe slY == BE(CB: Code

it

bldick.)i_?_“i F 3 (segmentation)d 1L Baty o] il (BEo]  CRCIY
2 2ETH(S6020). Z= BE EE L (RC FF F L G000 G20 Gl )
B g Q7N 1L ZE BEY WE(r=0,--,C-1olX, Kre B BE rof
mE HE Folt}, X, (£ ZE EF9 F NFE YET

olo], Ad FZF(channel coding)7t FFATHSE030). AHE Fu3d F9

1) d(/) d(') d(l) d(la) )

=Y HEES " B Zoh oW, e RIsE 2EF
degzolnd, 0, 1 BE 2 #e 7 = 0. k& 252 25 r& AT 1WA
Fostd 2ERS HE £& Uehdoh r& 3= £F W5 (=0, .-l
(e 2= £59 F /I8 dehdd. 24 3= £5& 744 By agel 9ato
Faskd o o

21
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olo, #olE w3 (Rate Matching)ol +HHTHS6040). #olE AL Az

e MEE  GOCHEnGGE) 5 go o, re @ 2ao
BB n(r=0, C-1), Cf ZE BRe 3 A%E BB Ere rud e
229 doe YE M= ArE tehir

olo}, tiAl Z= EEE 7+ ZAg(concatenation)o] FHHTHSK050). T=

229 Aol s8d Fo wEr folvlo S Soaz) oy oy, = AL
A%t Rxgd HES F ALE YEUH, AARI} UL-SCH A4 d5sty

£

, AR HEE A8l AMEHE HE 5 E8EA gETh

g, PUSCHAl A Aol B E7t A5d of, AojA R CQI/PMI, RI, ACK/NACK-S
2tz =g o8 AHd Ragrt FPA(S6070, S6080, S6090). Z+ Ao} A B o
e Az 2424 M2 g2 Fagld AESo E9E7] ulFo zizbg
AolHRE N2 & 39 #0°E(coding rate)E 7+ Tk,

| TDD(Time Division Duplex)oll A ACK/NACK T =M (feedback) RE= A9l A=
%ol 218} ACK/NACK ¥1E3) (bundling) % ACK/NACK Th&BH(multiplexing) ¥
7AA BEsh AQETH ACK/NACK WEZL 9s) ACKNAK FR mE: 1HE
EE 2HEEZ FAEI, ACK/NACK thEshE 98l ACK/NACK #Hx wEL
IH]EoA] 4H]E Alo]2 FAEC}

S134 SAlelA 2ZE B2 7 A oA o]Fe], UL-SCH dlolHe Hsgg

M folifo S fon o e REsE wE OB g
4%23‘2}7} Sy ECH(S12060).  dolEe  CQI/PMIY oE3dd  Ade

g g 183838 -3 ok, ol §i(i='0,...,H’—l)E @n-Ny) Zo|& A=
H'=H/N,-Q,)

22 (colum) MElE Chepulet. Hz(GwL'QCQ’) ol 3, ot
Nie t-sci 2% 5] 9192 dololsl A48 dehiz, e A% 25
gn Vo @s elololol U-SH dolEel QNI FuE A Fuw
pE3d & W= 5T Yehir

olof, tFald dHolelg CQI/PMI, BE2Z Ad F&3bd RI. ACK/NACK

22
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e ey H 28 A7 A4 ETH(S6100).

MIMO(Multi-Input Multi-Qutput)

TMIMO V)& AEAA dwrd ez g Jle  HaltEH Vel d )9
TRAGEYE AFEEE ZolM 2Hste], v $A(T0) ey G5 21 (Rx)
JFeUE AMEETE. ohAl EEAM, MIMO V&2 F
Al A o &g JEHUE ARl &% Fu e AT IEe #E
Ak slgoltt. oltolAE "MIMO"E "thF d=¥ eV Astr|E gt

O FAReE, tF 48 GHY Je2 e ddEd # A A (total
message) & FAI8H7] flsted @ Ao QHY A=

GeHUGE T3 FAFd EFY dely xzAe FRsd 4dEd delEE
SAZIT. ARH R, tF YEY dHY Jled 5B Al2E e A

A 5 Qom, =% 54 dold W58 i A2y

ny

olg} L AFolM MIMO F4 7
AHEE F e AAY olEFA 7
Bl wet o olFFAY AE

zom 9

Demodulation reference signal for PUSCH

e DRSY AMLe 98 @z AE B2 r(n)& PUSCHOl E W
T g 7Y (transform precoding)¢l H4HA ¥ A-F, obel Fa4 1o ofslA
A

ol PUSCHol th3dt W& =23 (transform precoding)o]l 3 &5= &

23
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B4 o dE CP-OFDM WA $AAEE MAstE 447 9L + 9l
(a8t 1]
r(m) =7'_2-(1—2-c(2m))+j~j§(1—2~c(zm+1))
A71A c(i)E YA HE A A2 (the pseudo-random sequence)E 2| w]3hr},
qhok,

PUSCHE €% AdF Zgzdrt 8de A%, 2 Jz Al

r(m)& ofell 84 20 o AAHE = o
(734 2]
rP(m)=1{%) (m)
A" PUSCHY DMRSE = 7 2 & 8ol TAlE uiet A9 A= stelv]el
g FolX B9 1 == g8 20 wet B Yol mjP @),

oluf - DMRS= <HellY} T E Q] 7o wel g9 A E(single symbol) W=

o]% A& (double symbol)ol] wixd & i},
ol ok

ek, WE Zeladgo] FEHA ¥ Ay, FxE AS A2 r(m)2 oty

o
=3 T
82 30l oJsid =g el =EE F ot
(%34 3]
a/(c'.';’#) = Bovwswe (&) we(l')- r(2m + k' + m,)
i = {ko +4m+2k'+A  Configuration type

ko+6m+k'+A Configuration type 2
k'=0,1

1={.7}+1

o T M
(434 4]
a/((,p/’“) = BowrsWe(K')- w (') r(2m + k' + my)
e ky+4m+2k'+A  Configuration typel
- ky+6m+k'+A  Configuration type 2
k'=0,1
1= o, j+ 1
A7) 58t 3 @ gol g k) wl) m A ol ® o6 R E 7o) el
ZojAi

24
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3]

kol g 7]ZH(reference point)E  PUSCH7F #H&EdH= oo
- (bandwidth part)e]™, ke PUSCH A4S A= IR Ay Y B
7Hg e HE 9 Fubgai(subcarrier)©]th.

Quantity mox 7Rl A EF 0ol koot ME AHelo] 07+ ME Ao
7o) ol ek

A A DMRS AEY | Lol e 71F "L v

of

X,

ot

3o wet geka ¢
- PUSCH vl Y A:
- 12 £29 Ao FHe Ao 5 o},
- 2 AZ 29" UL-DMRS-typeA-pos?t 3T #owW, &= 3ol
282 grow g 20},
- PUSCH =13 e} B:
- 1S 2AZ" PUSCH AL EY) Ao Aoz Hod 5 v},
= 1o 0olt}.
CAdditional DNRS AZ2ES HAEEL T L ofy E 8 L E 9ol uel
£50) A PUSCHO ARES] %= wha = OFDN A&l o 8)A]

4y
2
"y
i
%0,
g

DMRSE A DCloll & AARE 4 Y},

p A ' we (k) ' w(l")

' k'=0 k=1 I'=0 =1
+1 +1 +1 +1
+1 -1 +1 +1

+1 +1 +1 +1

+1 -1 +1 ) +1
+1 +1 +1 -1
+1 -1 . +1 -1
+1 +1 ' +1 -1
+1 -1 +1 1

pare
o
o
w
ala|lololalmio|lo
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p A we (k") w (")
k'=0 k=1 I'=0 =1
1000 0 +1 +1 +1 +1
1001 0 +1 -1 +1 +1
1002 2 +1 +1 +1 +1
1003 2 +1 -1 +1 +1
1004 4 +1 +1 +1 +1
1005 4 +1 -1 +1 +1
1008 0 +1 +1 +1 -1
1007 0 +1 -1 +1 -1
1008 2 +1 +1 +1 -1
1009 2 +1 -1 +1 -1
1010 4 +1 +1 +1 -1
1011 4 +1 -1 +1 -1
[E 8]
ngsli;‘:t“ Additional DM-RS positions /
PUSCH PUSCH mapping type A PUSCH mapping type B
symbol UL-DMRS-add-pos UL-DMRS-add-pos
0 1 2 3 0 1 2 3
<7 - -
8 - 7 -
9 - 9 6,9 -
10 - 9 6,9 -
11 - 8 6,9 5,8 11 -
12 - 11 7,1 5,8, 11 -
13 - 11 7,11 5,8, 11 -
(¥ 9]
P°fs|iti°t" Additional DM-RS positions /
F?USaCsH PUSCH mapping type A PUSCH mapping type B
symbol UL-DMRS-add-pos UL-DMRS-add-pos
0 1 2 3 0 1 2 3
<7 - -
8 - -
9 - 8 -
10 - 8 - I
|8 1 | -
12 - 10 -
13 - - 10 -
[£ 10]
DM-RS duration UL-DMRS-add-pos & Supported antenna ports p
Configuration type 1 Configuration type
2
single-symbol DM- 0,1,2,3 0. 1000 - 1003 1000 - 1005
RS
double-symbol DM- 0 0,1
RS 1 0,1 1000 - 1007 1000 - 1011

Demodulation reference signals for PDSCH

stakal 3 DMRSY
olsiA AT,

(%34 5]

e AT Fx AT AFEE r(m2 ofd] FE2 59
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F(m) = %(1 —2~c(2m))+jL(l —2-¢(2m+1))

V2
A7 c(i)e oA HE A F2(the pseudo-random sequence) & & ghct,
A/3¥ PDSCHS DMRSE 49 A5 dFabv el osix Foizl &89 1 &
g 20 wet 28 Aol WFed.
ojf, #FHx AZ AFE r(m)2 ot F34 6 oA S Aol wizg g

%+ 9l
[82] 6]
a/(r{;'u) = Borswe (k) wi (1) r@m+ &'+ my )
i = ky+4m+2k'+A  Configuration typel
- ko +6m+k'+A  Configuration type 2
k'=0,
I={o T }+1
A7) e 5ol 12 &2 Al AgHoew Aemn wk) owl)

2 oAx= ol E 11 ¥ F 129 9N FojH)

kol thE  71FH(reference point)=  PDSCHZ AS$EHE=E dogE
BB (handwidth part)e]B, ke= PDSCH A4S s €98 71y A £F F

74 o W E o] Hukdu}l(subcarrier)©]|t}. |
Quantity mee 7NElol &Y EBEE 0olA kot ME Flgle] 07+ A B g
xpolo] T},
R HA DMRS AEY 1 Z ool dig 71E He wfjgd F&ol wet g2k <
A
- PDSCH =% Bt} A:
- 1& £F9 Ao AR A" & 3

- ’?}-‘?’] A& E}E]-U]Ei' DL-DMRS-typeA-pos7F 33 Zow o= 393,

~ PDSCH o133 EHY) B:
- 12 AAZE PDSCH ALES] A Ze] diHez Aeojd 4 9},
= 1o 00T}, |
Additional DMRS AEE9 &L 7 % ofy & 13 ¥ E 140 wet
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£Fo) A PUSCHOl AHESE= mhA 2t OFDN 2o ali] Fo1d & At
=

AZE QY Ada 1T 2 AAHE dEHY X T 150 el Fol 4

rlr

0D

- A% steba e DL-DMRS-leno] 191 A%, ©@¥ AE DMRS7F A18E #

ATH.
- A9 A= stelulE] DL-DMRS-leno] 291 A9, ©d AlE e ol AR
DMRSE A€ DCIol s AAE 4 .
(& 11]
g A we (k') w(l")
k=0 k'=1 I'=0 /=
1000 0 o v — -
1001 0 +1 -1 +1 +1
1002 1 +1 +1 +1 +1
1003 1 +1 1 1 1
1004 O +1 +1 +1 -1
1005 0 +1 -1 +1 -1
" 1006 1 +1 +1 +1 T
1007 1 1 K e a
[E 12]
P A we (K') will)
k'= k=1 ['=0 I'=1
1000 0 e T e pe
1001 0 +1 -1 +1 +1
1002 2 +1 +1 1 v
1003 2 7 3 1 o
1004 4 i . b —2
1005 4 +1 -1 1 o
1006 0 s e — T [ A
1007 0 +1 -1 1 1
1008 2 1 1 T X
1009 2 +1 ] -1 +1 -1
1010 4 +1 +1 1 ®
1011 4 Y x b .
(¥ 13]. '
Position Additional DM-RS positions [
:DsagH PDSCH mapping type A PDSCH mapping type B
| symbol DL-DMRS-add-pos DL-DMRS-add-pos
<7 - -
8 - 7 -
9 - 9 - 6,9 -
10 - 9 6,9 -
11 - 9 6,9 5.8, 11 -
12 - 11 7,11 5,8, 11 -
- 13 . - 11 7,11 5,8, 11 -
(¥ 14] '

28



WO 2019/093865 PCT/KR2018/013823

Positi .
:fs I|;|s<)tn Additional DM-RS positions !
PDSCH | FDSCH mapping type A PDSCH mapping type B
symbol DL-DMRS-add-pos DL-DMRS-add-pos
0 1 2 0 1 2
<7 - -
8 - -
9 - 8 -
10 - 8 -
11 - 8 -
12 - 10 -
13 - 10 N
[E 15]
Single or double symbol ! Supported antenna ports p
D-RS : Configuration type 1 Configuration type 2
single 0 1000 - 1003 1000 - 1005
double 0,1 1000 - 1007 1000 - 1011

PDSCHE +A1%}7] 9% UEY A}

EE 749 ICI =& ZHE PDCCHE A&3td &9 DCIol o8l AA € ubet
Zo] o5& PDSCHE T @ slof BT},

REeF UEZ7F C-RNTIZ 23 3¥E 9 CRCZ PDCCHE U RYSIEE 7AY A9
UEE= PDCCH % olol wth$=+ PDSCHE dYzysiof It} o]2]3k PDSCHE 9

23 WE 27]3E C-RNTIA &M 23t

UEE= DMRSS T4 EQlS Useldle 49 AF Iebvlefel DL-DMRS-config-
typedt 4% CP EFQ). o Z5-E]-PDSCHO thgh DMRS EFY2 ofel X 169 2ol

rlr

FEZ & Ao
[ 16]

Value of the DL-DMRS-config-type| CP type | DM-RS type

Not available Normal Type 1

Type 1 Normal Type 1

Type 2 . Normal Type 2

Not available Extended Type 1

Type 1 Extended Type 1
Type 2 Extended | Not applicable

e, Uk AW AE  sEdEd o PSHE A@ F7HHQ)
DMRS(additional DMRS) 2 FAEHE A, thE DMRS Al Eo] A48 4 9},
VB A9 AlE SlEelHZ 748 RS B A #k(delay spread),

=Ty A (Doppler spread), =Z2 AT E(Doppler shift), B o5, H

ﬂll

A 2 37+ RX 92uE)S(spatial RX parameters)ol thal QCL(quasi co-

-
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located)® Ttz 74 & 9o},
gkek - UE7F A9 #hebwleEiQl ‘DL-PIRS-present’ & FAHE A%, B:E
PTRS(Phase Tracking Reference Signal) QtElY EEQ] &) 2 migdo] tf &35}

2AEFE NS R A 9F9] eta 7 & ok

rr

qkok - UE7F A9 Al Selule ‘dars-group?’ 2 ‘DL-PTRS-present’ &
TEHEE A%, Be dudsvleE9 B sl PIRS ¢ElU 2E WE7h
‘dmrs-group 2" TFAdolA A AE DMRS ¢HHIV TEET #YEECUL AT &
A

UE7F A9 A= stebv| e DL-PTRS-present 2 dmrs-group2® A S H, PT-RS
EEE PDSCHE 9% dmrs-group?2 Aol FAIE FAE DM-RS oelv} £E =
44 we Qlgzo) DIRS el EE9 Aug =

=72 2 g9l HEdE F de FA B Al&RAM A7) R (Self-

contained) AB XYY FRE oA THolr),

D AlzElofl A dolel  HF  dol"A(latency) &  H8et7] A3t
SATH(5G: 5 generation) new RATOIA = T 49 72 247 k) (sel f~contained)
Aesde 728 neista Ao

‘T 704 MEH GAAE QA 0)2 SFFAMDL) Aol FdS Yea,
ARA REMAE ddx 13)2 AFRAWL) Aol 99 vehdoh &9
EAL Q= JUe DL HolE A4S fAs AH4E FE AR, EE UL HolH
AEg el 88 FE QT ol Tz AL T Y AnZHy
ol DL AT UL Adol eAdoz Ay, Az deld DL
dolej7b A4 3, UL ACK/NACKE <4ld + vk, AF#H oz dolg A
ole] LA dolE AAEAA AAs A ZolA HH, oz <3
dole Agel latency®E FHAsd + AU}, '

o]8] 3+ self-contained MEZHY FZolA 7|2 F E7} 4 EZ oA

FARER AG A Ee FAREAA FAREE AW AL AT AL

2

ofy

N
ofN

A(time gap)©] T3ttt ol 93t self-contained MEZ Y FZolA]
DLojA U2 AstE= Aj"o] AX OfM AlBo] st= PGP guard
period) 08 AAHA @}, ‘ '
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= 82 B wuol Hgd £ & DRSY wE wel ¥ oF Jehys

= 8& #=x3dW front-load DMRS # additional DMRSZF Al 2 DMRS7}
g EE YA PEAEY § gl

FAFeR, AE ZHe] = 74 ZAE AHH AMEZHY  (self-
contained subframe)7xot Zol duo AMBZHY(FL £5) Wl sadHa
diole] dEE AT OFDM A& oo & EA OFDN A&
MEZY Y Fxo] wel additional DMRSY AR ofR 2 7 44" <
A
B =Zdde FERIF 7Y AE €% 4%, additional
DMRS7F A45x] ¢k1 Q2 front-load DMRSTF A ¥E & don, AR =T
TZ7F 14Ny AlE &£E202 FAHE A$ front-load DMRS®EF A% A},
front-load DMRS® additional DMRS7} E5F A€ < 9lt},

TFAHLE, additional DMRSZF w85 AlZF = OFDM A&9 A= DL/UL
&5 74, £F B9, B £F T7E F Aok dhtel wet 2AHE F vt
&, X 8 =AE ute} Fo] AYH MEZHY Y FZoAM additional DMRSE
7bE Gzt 9 PUSCHE] <ol whe} wigslE OFDM A& X7 gebd &+ 9t
o dE BY, A"EH Mz ZEdY A, Jte #2F, PUCCH B PUSCHE] 33l
et Auzelge $27) get 4 £ 9o

olgb Zo], ANE =9 Fx7t HMAHE A, AR oz AdE
BZ (interpolation)@ol 9loJA, additional DMRSS] AJZF & HAE A|HE
zeq) Faet TasA FIT HAS
F7r0] AolAy) wWEel AY 24 A5l 23E 5 9

weta, Al dHoz WEEtE AES FAHEY] HMA additional DMRSE
AE ZHede Fxo| wet 7Aooz OFDM A B vigE 5 o).

E 9% B gl Adste 52 #E 259 el o «OF dEdd.

d8 ", A

= 98 zdW, Ade FAS) A% Fx P2 Aze dHy 229
Sol w2} @ Ao AE Ee T N9 AEd wEg $ ok

TFAHoz, Az DMRS F &P I DMRSt ofefe WRioz A s
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B 20 wab 22 Ao vigd 3¥Y=2 Ee U DRSY o o
ZAR
¥FZA dlofH ke sFHA dHE Hxd7]) AY Ex Iz das
&z ANALE OFDN A2 siggezy ggdrt,
Ex Fx AZ Ag2E E 18 R = 199 EAIE Hie} Zol uly eyl
wet h E= 2709 OFDM A&l wigd & glorv, 2E oF3E 9j&
g H8d

£ 102 & HAAA At DIRS ZE A9 wie 4 dF deys
Ewdoltt,

= 100 E=AE wkel Zol DIRS EE AL DRSS w3 ERqlel uwhel

TAAH o2, DMRSY vl E}Qlo] oAl AHE EFY 190 A$, DMRS TE
Adde = 109 (a) B olehel E 179 2ot
[

X 17]
Port indexing | Frequency offset: delta FD-0OCC
XXO0 0 +1 v o+l
S XX1 - - o0 +1 -1
XX2 1 +1 +1
XX3 0 +1 -1

DMRSS) ui=d E}Qlo] oAl A3E B 29 FS, DMRS EE QldAe &
109 (b) 2 ofzhy ® 183 #o}.

[E 18]
Port indexing | Frequency offset: delta FD-0CC
XX0 , 0 +1 +1
XX1 .0 +1 -1
T XX2 2 +1 +1
XX3 2 +1 -1
XX4 4 +1 +1
XX5 4 +1 -1

" QCL(Quasi-Co Location)
olgi} TE= olgL} TE A9 AlEo] $ulg

Hr

Adol FLF FElY XE
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e} ggol ewEle AYERY %22 + de AL, 2 A deHy zEE
QC/QCL(quasi co-located =& quasi co-location) Ao vtz & % 9ic}.
A714, A7l A E—T"é‘% A A Bik(Delay spread), =&z Z4H(Doppler
spread), F35 HAZE(Frequency shift), HF 21 3¢ (Average received
power), <4l Etolw (Received Timing), Spatial RX parameter & 3}L} o]ArS

¥eretty. o714 Spatial Rx parameter: angle of arrivaid & 7134

e

g2 g 9w 2 FolA serving celldl dis =" DCIE /A=
A% 9 PDCCHO| wet PDSCHE tl:93l7] 93, higher layer parameter PDSCH-
Config W M 7B7FA12] TCI-State configuration® g2E= AA="H £ tu},
271 M& UE capabilityel] ¢&3tct,

z+zy el TCI-Statet 3lv} = 5 709 DL reference signal®} PDSCHO| DM-RS
port AFo]9] quasi co-location TAE AAs7] 3 IHetvHE L s},

Quasi co-location A E A ®Ha DL RSol ths higher layer parameter

1-Typel® F ¥4 DL RSel o gk qcl-Type2 (AAHE A= AAH =T}

T M9 DL RSel A%, reference’t HYd DL RS EE A& v
RS Ao BAIGLe] QCL. type2—& L EFA- e}

Z} DL RSOl th$3l= quasi co-location types QCL-Info® higher layer
parameter qcl-Typedl 9}3] FolA®, g g & e AL 4 Yok

'QCL—TypeA'I {Doppler shift, Doppler spread, average delay, delay

spread}

- 'QCL-TypeB': {Doppler shift, Doppler spread}

- 'QCL-TypeC': {Doppler shift, average delay}

- 'QCL-TypeD': {Spatial Rx parameter}

o] & £o], target antenna port7} A NZP CSI-RS <l Z4-¢, &= NzP CSI-
RS antenna ports® QCL-Type AT A= EA TRSS, QCL-Type DB A oAM=
57 SsBat QCLEITHE AA/AHE £ Yot ol @ AA/LAe e o

o
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QCL-TypeA TRSOlA ZAHH Dopplef, delaydts ©o]&3lA 319 NZP CSI-RSE
418k, QCL-TypeD SSB A4lel A" A W& T NZP CSI-RS Al
Hed = o

UEe 8/7+A]9] TCl stateE& DCI TE=  'Transmission Configuration
Indication'®] codepointel]l vig3&}7] s AFEHE activation commandE
Al gkt

DCI8 715 T stde BFFA, FFYA, T Alols FA9 2AEH
ARE B A4t Zolth, BRA ALetE ARl wel ool Dl
il Ho=lof 9lom, DCI formatd §F HEE AF3t7] AsA ko

ddoAl HMEstEl = informationol] wWel i DCI formato] A= o]
der, DCI format2 54 HABE dIst= fieldE o Aot 3ot
CAAZE D018 22 fieldo] AR TR ARE Tob weld Agdn
T2k PDCCHOl DCT formatell A Jd fieldE FAsE, o Hzg sl

2AEE BES Fol dEo]l ol & FAY Advd HARE AIELE F
iet.
‘T/}“ 2 olo] wet HolHE FAde T TS FIT F Ao
dE Eo, DCl format 209 7%, ¢HY XEE, 23HEF AE R

gojoje]l o thE HHEE u|FE field(e]dr, DI field 12 AT
PDSCH RE Mapping and Quasi-Co-Location Indicatore] it HEE 9wl
field(ela}, DCT field 22 53F) 5ol 392 + 3
A, gde J|ANFogRE DI field 19 ARE FAFLEH 7250l
dolE] FAlol AM&8te= AA layerFTo P HolEIE %
e JEE HEY =+

aelm, DCI field 29 ARE FAFez4 NI field 12 F8l d&d
golg Aol AlLEE portS7 QL #AZF A @sksE CSI-RS Aol gl
HRE A2 7 o

CSI-RS resource A EE higher layer signaling® 53] Alde] oz
AA=el g F glen, dolH AHFol ojFoXt portsh CSIRS
resource?t?] QCL #AIE DCI signalingS F8] ©EolA fF5xoez 4AHE 4

-—
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wakAl, DCI field 28 AAIHE HARE w902 DCI field 12 Ea) A4A4R
JHVY ZTEET QLAAZE 4HEE CSI-RS &Age] ofw ZAx <lAe <=
gon, ol ngeZ NAFI GLzk dolg A A4 23 FA 54E
A FA DANA ol&ate] AE FAH Hees FIANE F AT

L3 DCI field 28 AAE+= QL AHE E3) single TRP AE =2 doublé
TRP AF(AE 9, Comp(NCIT)) AF F& @Eo] AXT + U},
€01, dtte] CSI-RS Aol AAHE A D22 single TRP A5U &
AR F g3, F M9 CSI-RS Aol AAld T@2e double TRP

A4 (i.e. Comp(NCITHA= 7T 5 St

rr

s Fu4 gEoz (M HHE EdAM oFdHE Sty TEE 7=
OCL @A AYshol st= A, DCI field 1 2 DCI field 7+e] TAlol 2217}

AT 4 ot

DCI field 104 A< dolojd ¢ dddHe dHu FEQ ddxs
2o gl oW, Fi4 Aoz (N PHS B thEssE ok
EEE = oL BAY A-EA g A, dEs dael ng acL Aol
7] wBo DCI field 28 E3 MZ &2 QCL indication(dE& EW, single
TRP A%/ double TRP H4%)o] 7}55lth,

Qroll Al A& kel Zo] NRellA DMRSS= front-load DMRSSF additional
DMRSE FH¥Ec}. Front-load DMRSE WM& dzd £TE dR3L7] s DMRSE
OFDM A& %*ﬂi 7‘é9]3]-ﬁ, PDSCH X+ PUSCH% TAslE OFDM A& FollAl
F% A Bl ANT 4 gloh,

Additional DMRSE front-load DMRSSF B Eof Doppler spread, Doppler shift

Soz @ AW Aol gElA A ddoz wass Ade 2Ae] e
e 5 gt
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front-load DMRSE T-Alsl=

DMRSS}  2-symbol

Al1d ¥ (higher layer signaling) T+

front-load

P~

4 0}

o8

Nom,

g 3 Aol AR Al2d= (Downlink

PCT/KR2018/013823

OFDM A& ol wetA 1-symbol front-load
DMRS=

9 AF

Control Information(DCI) signaling)S E&| @dolAl Axold & it}

3l additional DMRSE 1-symbol front—load DMRSS} &7 A &) 5
symbol additional DMRS, 2—symbbol front—-load DMRS®} &4 Aol g

symbol additional DMRSZE =€ < rt}.

1
L

[e]
47

j -

T

o
73

471 2 7FA] additional DMRSOll whallA A 7bssk Zld 2 HAXE ok &
17 % E 183 2o R & glth.
¥ 195 1l-symbol additional DMRSY < dl& uYeldEs FHo|th(0WHA
HEFE A2
(£ 19]
Position of the last One 1-symbol Two 1-symbol Three 1-symbol
PDSCH additional DMRS additional DMRS additional DMRS
l3th 1lth 7th’ llth Sth, 8th, 11th
12th 11th 7th, 11th 5th, 8th’ llth
llth 9th 6th, 9th 5th, 8th’ 11th
1oth 9th 6th, 9th N /A
9th 9th 6th, 9th N/A
— gh 7th N/A N/A
E 20& 2-symbol additional DMRSE < oE YENE §£°1E+(0Eﬂzﬂl
AERE AZE.
[E 20]
Position of the last One 2-symbol Two 2-symbol Three 2-symbol
PDSCH additional DMRS additional DMRS additional DMRS
13t 10t, 11t N/A N/A
12t 10t 11t N/A N/A
11t gth gth N/A N/A
10t gth gth N/A N/A
gth gth gth N/A N/A
gth N/A N/A N/A
192 ¥ 209 AL, front-load DMRS7} €5 W} 2 WA, 3 (0™ A H-E
AlZb) OFDM Al Eo] HAsts A BEF HE"d 4 Jdob. AT, Three 1-
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symbol additional DMRS®] 79, front-load DMRSZ} slot W 2@ #| OFDM
symbolell YR8t A-owt T 170 =AE Yxlol DMRSZF AAHE & 91, 3
WA OFDM A2l front-load DMRS7F $1Xak= 2<%, DRSS A7+ Heol¥A
ookt

webad, B 4 three 1-symbol additional DMRSY 7%, front-load

DMRS®] 9}zl we} additional DMRSS] HAAE HAsle WHE At

ol M= AA oSS Muo HAB 95t TEH AY W ojn AL
dlo] AR FAMol EAL TE AN oo TadE £ o, wE e A4

X

do) tgss P4 EE 543 2AY & Yok,

AE Eof, o]s} A1 AAl olellA HHEE = additional DMRSS HXE A A

9E Wge B BAAe the 44 oo dsl FBH0E Mg £ v,

olat, B WA DRSS A4 DRSZF chEEE oM 4% e
#4949 F gl

<dA d 1>

T e B oRAAdA Ates

o
)

2

o
HU
wy
ox,
Rt
rr
uls

=
T 118 x5, Additienal DMRSZF B8 7= olAdel ODFM A Eol
ME o] ddol Al dAEE 49, Additional DMRS®] A& front-load DMRSS]
Axel et AE ¢ Ao

TAHCZE, additional DMRSS] 7H7k §4 A(dE &9, 370) o2

o A AAEE A9, front-load DMRS7} Pl == OFDM A B9 ol ulet
sdditional DNRSS] 9117} WAEC @doA 449 5 Aot

olu], dol A wolH F4E A AAHe A AT A (AE
%%) Woll A front-load DMRS®} additional DMRSZ} &7 AAE 4 Jdov,
front-load DMRSS] $1X7} th2A 2AEE 4%, additional DRS7F w4 E
OFDN AlZe] A WA 4RE 9ok,

ol S, front-load DMRSS] #X|7} WA= MEF(dE E%, OFDM

=

ey

i
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AEe 7)4) additional DNRSS AT L3 Wi w3 97 WARH o
474+ Ao

AA o 104 “additional DMRSS] A7} EA ¢ ooz wiko A
AL 5 A ddolA DRSS FEVF w2 A$dtn Mg £ o
E@;fmmﬂmdDWSE additional DMRSE #2lHo FAHA g1, BF
DMRSE =4E &+ .

kA, AA o 12 AIZF g ool DMRS siElY WE7F w2 9, DMRS7)
Mg s DMRS HEle AAEr] A3 Yygoz g S+ 9l
AN o) 18 o] &3] front-load DMRS 2 additional DMRSS] DMRS =H&l-&
oAl dAsE A, Abdel AdHE Aad(dE ¥, Ed A
EE AY AE A2Y)e S 7IAFe] gLl DRS HEe L Fr] 9%
FHol R AY, J|AFF @ b fron-load DMRSS] wiFol uwE
additional DMRSS) DMRS #iEio] mA=o] Hgd % Ut}

A ol 18 front-load DMRS7F "8 E): OFDM A1Z9 #X wslo] w2
additional DMRSZ} wis3=E OFDM A& ¢x A4 Hyold, o=
PDCCHZF A9 & & OFDN AE9 99 we DMRS e 44 wy
g4 + ot
~d= =9, PDCCH/ AAE 4 9= Aol Hol 2709 OFDM A2 Ao}
o) 3719 OFDM A& 79, DRSS AlZtd o o up2 DMRS e A%
aolE 49§ gloh
S AA o 19ME  front-load DMRSS] $1X7F WAEE W] el
addi t ional DMRSS] 412 w7ste ol sl dEsigov, ol oot
2o guel 4838 % 9l

- additional DMRSS 7HF7F §F Jig ol wEdA dAHE AT,
extrapolations F33t= OFDM A& & §& Ma(dE 49, ) o8tz
A9 + 3

- additional DMRS® A7 EA 7 ol oA HAEHE AL,

-
oxl
in
rr

rSl

ofi

A2d

o
o

o
Hu

oL

extrapolationg 33t OFDM symbol®] HET interpolationg <3 3t= OFDM
symbol %70 AAL SUSEE DIRS 947t 448 5 9
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- o), extrapolation® DMRSZ} iY== OFDM AlEo] ulZZo] 9xat=
OFDM A &S 9on g ?F— ATk, =, extrapolation® Fst= OFDM symbol &
AR A DMRSE.th &4 OFDM symbol & HE+= vbx]ut DMRS Rt} $2] OFDM symbol
TE ong 4 gQlvl. EE, interpolationd DMRS7} wiE %= OFDM Al &9 ¢t
Zoll A8k OFDM A&S ord 4 Jt+. F, Interpolationg 3 3dk= OFDM
symbol $E DMRS Atolell $1X]& OFDM symbol5E or|& 4= 9l

= 119 (a) 2 (h)E front-load DMRS Aol AF#§le] additional DMRSE]
AA7F 1ZEE A4 EY o dE ZAEH.

T 119 (a) = (b)olA front-load DMRSZF 2¥ A EoA 3 AE=
o] FetA =HWA, 3z 5 A& #X3 DMRS ztAo] Fol A= ol wihal
olx ek DMRSZF 118 A ol Y X3t extrapolation®] F7to] 2719 AE= Zv},

ol9} Zrol, additional DMRSS| 7Hsr7h 322 HAHHE 725l additional
DMRSS] $1XE front-load DMRSS $1X|¢k F&#EA FA LAAZNTGH = 119
(a)' 2 (b)e]l =AY we} Zo] front-load DMRSS] YA 7} v} A, front-
load DMRS®} A A additional DMRSS] ZFZA X T} extrapolation G o] o A
A4A3" 4 don, extrapolation GHA AEY AMoR Q3 ALFA
4ol g3t d F

Additional DMRSS] 7147 322 AHAHE ALE #e uxo wg
Afstr_Ag BHolpR, AdeAhioz g AeFYol HE F2
ek ol AHHsA FAY £ sl X 3E DRSS OFDM symbol #12|7F
28 5 ojof @},

ek = 119 (¢) E (Dol =AE vkt Zo] front-loada DMRSS
4%, additional DMRSS HXZ oo uwE} o] WAHTORNH
extrapolation FHolr Ao Aoz & HEFH 4sS FYAMNE -

o)
AA

rr

fo
o
&

o
r
w2
o
s
N
)

Z = 119 (¢) 2 (@A front-load DMRSZ} 2 A EolA 3 AEZ
o]E3}H | additional DMRSE Z+ZF 1709 OFDM AEWHE olFHol HAAd -
AT},

o] AL, Interpolation §HE FYsIA FABFHA extrapolation GH-5
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Y 5 7 W A A 2 A FAANE F e I Ao

<HA A 1-2>

POCCH7F 242 4 e 9ol Hdl 3/ OFM HE oldez HAH
PODCCHZ AAFHE A9 o|FZ front-load DMRSY $HHE AHAAG=E AL,
717 =L additional DMRSE Hdl 4A Mg 53 AMe x(d4& 4. 2714
HEZA DRl A 2H3E A4

xT PDCCH7F AAE + = 990l Hul 2709 OFDM d& o]
247" 99 °]F= front-load DMRSY HAAE HAste B, 448 + A=
At additional DMRSY 7N y(dl& €W, 3ok AU 2 goz dxd
T+ St

olwl, POCCH7} HAE + & Fgel wet &3 HelA dolHE 4
Qe Fgo] 2 & vk PICCHE HAE F e FYol Atk AL
M dolHE A48 490 FoAe A& A4vE + o

2 "0 ‘4
o] A%, additional DMRSE <13 RS eH{d=9 F77F AHZE <+ o

e
e
X
it
=

¥

rr

wabA | PDOCHZF A4 4 9 99l 379 wel A" 5 9= additional
= AL WAY 4

DRSS 42 thaA #ozH RS oHF=st FEaA AX

= 125 B gAMdA Adste FHHoz AAHE Hx Ix 439
Aol wet Bz Iz 41358 o P £ & 9 48 dgde =Hon
& 128 #zebd, additional DRSS Aert BF AF x(dg B,
Poldoz wdoA HHHE A%, obA% additional DRSS HA= ol
AEoR AAE OFM AE F vlXe 42 A48 £ J=F 4449 + Ao
" 2AMez, ® 139 EAE® uek Zo| Additional DRSS 7} X
oo AEE A%E e n&e BTe Ay A3 EHY = ek

meba, o] 7%, Ade AW FAol Ug Fasti, olE HAPsA 4T

2488 DRSS OFDM symbol $1X17} L& ook gt}

rlr

P~
T A
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ofk
tjo

wela, e F=2AH AHE5dEd o & 9o T extrapolation® &)X
A= 3l7] Yal uFxY additional DMRSY HX|E dHolg A4z HAAW
OFDM A& F vlx" AEZ AdASLe, extrapolation FHo| WAlstx] Lr

=L A~
g £ o,

A

AA o 1-39] AL, extrapolation Ho] WAFZ UEE= additional

DMRSS] $XE AAst7] wjEoll, extrapolation G oA A Aoz <l

Fo4A £F I AFE DMRSY HAAHA M E X (The actual
number and location of transmitted DMRS in a given slot format)

1-symbo! front—-toad DMRS % 2-symbol additional DMRSTE &FollA] A+ gl
19 % E 203 go] 247 O HAZ BE 4 Ao
CE 19 % E 203 Pol, additional DRSS Asel wet Ae® & Qe
ohzx) ek PDSCHY] 9] A (Position of the last PDSCH)E ©& 4 o, ojd,
vlx gk PDSCHY] A& &P 3 Ao v Ae3 ddd AE RS

=3
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oluE 4 9t}
&, upx]= PDSCHO] #A& st A diolg7F A$5E 4+ A vkA% OFDM
A& AAE uistAY, dolEd H4S 93 PDSCH T7H(duration)<

E 19 2 E 20004 N/Aol tiLsteE HEE RS eWdlE 5o EAE DMRS

ABOl  “Position of last PDSCH Symbol” 2
SbolAl DCIE  EHA SH(ynamic) o2 AHE & glon, Axg)
additional DMRS®] 7Fe A9 AF AZEH(dE ¥, RRC A2¥H)
S TdoA dAHE & 2

olwf A9 AF AladdES FHA AAHE additional DMRSS] 57}

olft

rir

ujo

SEHor HAAHE “Position of last PDSCH symbol” ol AHol=EH 4+ e A%
= ¥ 19 2 FE 20004 N/AG] t]esE BEo 3 JA = 9ughe] S atol
3

de]d "o Aol EAFT.

getd, ol 49l A% A2¥Pe S84 A additional DRSS 77}
Lxxoz AAH Position of last PDSCH symbol(oldl, AL AHz} sch)4 &
AR Fod & g A%, gy ATHY TS ALt

<A o 2>

AAZE A AF AadHE FolA - A (semi-static) & E TEolA
A4 additional DMRS ZAF7E Add & de HE HE F 54 @
sel Al AT % 9
19 2 E 20014 one l-symbol additional DMRSS] 7%, A&
Arzp g™t 9t 10, 1, 12, 13l #FEe @ F s w@e A=A

2 N/A ez A4 F U

w3k Two l-symbol additional DMRSY A%, A& AHH7E o 10" 117,
12 13the] Ete gt F sl e AYER ¥E N/A feE 4AY £

o

2
et
s
W)
=2

Z, NIATE A AF A2ERE FAAM A e & F s @
AolE A o= N/A o2 geA 43T + U
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additional DMRSS] 7lFoiA AL = gl AE AR 7AFoZEE
AAE A Fetdes AL AT F 7] dEo I A-E A HEY F

Holatx) Qob= sim, o2 A% BIAES 2T £ Ao,

g, otefof ol AH AF AadHE T dEolA BAHE additional
DIRSS] 7h7 AelsAl ok AR Aush g
Sz zbe| F2lol AHold + Uk,

5, 49 ASE FaAA DLolA dAE additional DMRS 7H7h A LA

Ko
E AR oiFE doly g &3 OFDM A &0l 4 5ol slgd

§2
rir
o>

o] 749 ZA% additional DMRS %7} BAHGEE RS SW3l=rt o 37
o] RS eHFHE=E ZAAZZ] Al © AL 4ol additional DMRSE
Fedoz 2Ase Wiel A8d F 9

olg]d WE A& A, dHolE Adel @dE OFDM AE 71 A7

TIH—ErOH 5 1—'1 49 additional DMRSE ol&sitiete AEe A¥e AT +

T 132 & gAA OM Aetste Ao AFEo A JiFy Hx Fxvt
, B A2 AEE 3 Wy ¢ dF vede =dolt

T 138 #Azsd, A9 AT Aad®e FAAM HAAE additional DMRS
NFEE ALY £ g A9, AE HHol 3 mpA% OFDM AHE olFol
Aol = additional DMRSE A4 HA &8 & AUt}

%’Liﬂ@ii, A AE AN2dyE S AAH additional DMRS MFE
AP F e A$, &S, AE HH oA A" PDSCHE =hA1= OFDM
Al o] 97} additional DMRSS wlx|=l fx|BT} ol AlEel AL opx2t
additional DMRSE HEHA %& T+ Ut

kS

A8 =W, AY AF A2EdHE& F&lA additional DMRS 7i57F 3MZE
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AR m, 247 50, 8™ 117 OFDM A B¢l fAse ¢, & 139 (a) =AW
upol o] AE AHuo os vix=k PDSCHY ¢ AI7F 13" OFDM A &old AAd
addition DMRSE EF AFE + Jvh. &AwH, & 139 (b)o] ZAIE upe} Zo]
A2 AEol os] vl PDSCHY X7} 107 OFDM AEolw 11™ OFDM A &9
additional DMRSE AL H A &=

obg] ¥ 21& 1-symbol additional DMRSS! A 99 o & Yehdo),

[ 21]

Position of the last One 1-symbol Two 1-symbol Three 1-symbol
PDSCH additional DMRS additional DMRS additional DMRS
13 11t 7%, 11 5th, gth, 11th
12t 11t 7%, 11t 5th, gt 11t
iy gt 6, ot 5th, 8, 11t
10th 9th 6th’ 9th Sthl 8th
9th 9th 6th’ 9th Sth, 8th
gth ' 7th 6 gt gih

S A7l E 210 YER wlel Zo] B 19 2 FE 20004 N/AGY ghEol B3
oz Aod + 3
olwf, BA & HFY goez AIFYAY, EA =z AFstE 4e,

NG FA weh wu SHFe] FAFEES R 5 9

<A A] o 4>
T4 Y E5E R
Az AAEE Ay, B Fx AZE g B
THo|th,
14 2 = 155 Fzsd, 49 AF Aad¥es S AAdHs
additional DMRS /W& A9E 5 gle A5, A& AR wet 92 & 9
A} M9 additional DMRS 7H4=2l $ ]| additional DMRS7} AEE 4 o,
FAFoR, 7|AFOZRYH ddoA AFHE 4 A A28 S FA
AAEE additional DMRSS AlFE AE FHl dair dAHE A& ol
uet A=A Fe T U

dE 9, E 1704 A AF A2EdE FaA MHAH=E= additional

bt
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DMRS 75=7F 370

AEH,
stARE, DCIS) A& AXel osiA opx=t PDSCHO # X7k 9" OFDM 4] &Rt

e OFDM A2 2 AAHAY, PDSCHZE w9 E AEY MFE7t sy e

additional DMRSE 5, 8™, 11™ OFDM A £l wjsd = o

OT

MNre dAEE 4%, 11" OFDM A 2o] w34 = E additional DIRSE A%E
o=
o] A%, additional DMRSE At 270¢] OFDM AlEoA #HEHE 4 9o

ol additional DMRSZ} A&=T OFDM A& HAXE Y AF AN1E3 &

45

23] A4 additional DMRS 7H<=7F 291 79 OFDM AE<o ¢ 6" 9"
OFDM AEY F 9t

Z A AZ: A 2d™E 5804 Three 1-symbol additional DMRSE
AR, DI E84 A8 ARE7E 7™ OFDM AE == PDSCHYF wEH=
e MErt TAZE 2AEE A$ Additional DMRSZF mi == OFDM Al Z 2]
AAE AY AF AN2Ed L& =3 Two l-symbol additional DMRSE A A=
74%9 additional DMRSE ¥z ¢ FLE + AT,

OgAl |, A9 AF Alad¥gE T4 AAHE SEEHIA doHE
E2317] #3% additional DMRS7F w8 HE A& A MR 2 ol
AHolx &hel additional DMRSZF ®lB=ls A4, AHoE suhe additional
DIRSE A17) 242 742 additional DIRS7} M@= AEel Y Asz 2=
additional DMRSY] "i3 9x1¢} 59& A A2 vfx=d = Qo)

o}e] ¥ 22 1-symbol additional DMRSS! A-$-9 o o2 vehdct.

[E 22]

Position of'the last One'l-symbol Two 1-symbol Three 1-symbol

PDSCH - additional DMRS additional DMRS additional DMRS
13th 11th 7th’ 11th Sth, 8th‘ 1lth
12th 11th 7th’ llth Sth, 8th, 11th
11th 9th 6th, 9th Sth’ 8th’ 11th
10th ’ gth 6‘h, gth 6th’ gth
9th gth 6th, 9th 6th, 9th
8th 7th 7th 7th
T 149 (a)ol Z=AlE ute} Zo], A AT A2E™HS F3l Three 1-symbol
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additional DMRS= HAHI, DCIE FAM A2 AR wvix]=k PISCHE A7)
12" 2 A8 ALY PDSCHY Tzto]l 1302 MANW, additional DRSE E 19

1 ¥ 229} o] 5 g™ 11" OFDM A EolA A%d & dr).

AR, & 149 (b)o]l ZAIE vke} Zol, A9 AlF AaEHL 53 Three
l-symbol additional DMRSE AAHR, DCIE ZFaA AE ARY v
PDSCHY} ¢1217F 10" 2 AA=AY PDSCHY Fzbol 1102 HAA=H 11" OFDM
HEo vjF ool = additional DMRSE 4" & g},

‘U‘}E‘r/ﬂ, o] A%, Two 1-symbol additional DMRSOlA] additional DMRSZ}
WEEE AEY AXY I AL 6%, 9" OFDM AlEolAM additional
DMRS7F 54 &+ U},

AN ol 42 FAA A9 AS AN2EYE A semi-staticsA @l A
AARE 4 e ZHY additional DMRS N+E AAS I, DIE E3 A
gz A AEHE additional DMRSY & AAE 4 9o},

=, dEolA A9 AT AadEE T3 AAEHE additional DRSS Zl4&
Gol Al AAHE 4 9l additional DMRS 7R<F9l Hd e E AE 4+ ot
T, ICIE B84 AHZ dgolAl A4HE additional DRSS & 2 Y2
AR 5 gl

ol EA DCI =8 Ei AAHoZ oA additional DMRSS &=
AAE HAAY AE FRY PZo] FFHoZ HAHE U2 HRIVE
additional DIRSS] 4 2 A7} A =S EXHF FHo] 4y" &

oj¢} e WHE ol &3E A

[}
T =
Mg AT DIRS AEE Y 5 A= T ek
B
=

wadk  DLAlA 3709 additional DMRSE zte E o) wars xu|xAsdi:=

AM(flexibility)E &3A1H 4 & 237t 9
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a

£E, MU-MINO BA oMo fa4E F4AL 4 ok 2 89, gg 1 2
27 39 As Aad"E A A4 A2 U2 additional DMRSY 7t AAH
¥ Bl R e e AHAXN 8T dLES MU-paring
7VsatAl slE o U7l wEol A AFFE(throughput)S AL £+ 9=
347k ot

o] 4%, A8 ABd we} additional DMRS WF7F ZFS FE& QAW
FHE e flom, EA AL AEAA MMM #A4E F7HA17171 4
1bite] DCI HEE Zs4 A9 AF Aadlydoz A" additional DVRS
MR 3 oA Be F9] additional DMRS7F AR =S & 4 9t}

olal, 47l BA et BB gol AYHAY, B Aol EH 7o
el ddy VA go] FAEE Hod & 9

AL o dollA AJE AR uvhx = PDSCH AE9] 2] & PDSCHY F7+&
1AM TR AHd 9ok ofu, 7R Fo] ol Al Apxo] A ow
Aad(ds €9, BeAF Aad == 4
A=Z A" & Aot

ojwl, wlzl=} PPSCH AE-9] YA FE PDSCHY F37tol e 71x=to] =83l
#e AR dEFAY, @A dARNE dE g 5 AT ddel
Aol ok&d o] wel dEHoR dYFE 5 Yrt
o 9, 7ZIASS PDSCHY Al A9 dds,  RH o PDSCHY
TZH(duration)& DCI Al1E®HE T3 AT + Jom, @2 PDSCHY] A&
Aol oldla @ PDSCHO FZt(duration)oll 7]Z&e] wmpx]2h PDSCH 4l &9

ANg YEHOE 94T F 9

bt
A
o
)
rir
Jm
o
jata)
Uz

of

ol

o)'
o
)
ofj
>
W
i
mp
ol
._31:19
>
U2
A
el
Hr

o

)

M

A7) e AR d 1 WA A o 4= EY-os 2EE & & 9Tl
B A4 dEo z3H (= He) P2 7EY 5 Qo)

AA o 1R 49 HE ARE AEY] 48 HAHE(EE A7) A 59

L=
= =

=9 AT A3d F2 A AT Aad)e Tl SdeA delE & Ao
1

1€ €9, 71A=2 Aol Hd Aades T AA o

£
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2]
ofg] ¥ 23 2 X 15 AA o 1 A 4 F AA o 3 % 47} Aed o

[E 23]
Position of the last One 1-symbol Two 1-symbol Three 1-symbol
PDSCH additional DMRS additional DMRS additional DMRS
13t 11t 7, 11t 5th, gih, 11t
12t 110 7%, 11t 5th, gth, 11t
11t gt 6t, oth 5th, gth, 11t
10th 9th 6th’ 9th 6th, 9th
9th 9th 6th’ gth Sth‘ 8(h
8th 7th 7th Sth 7th or Sth

i
o
o
offt

A AAE additional DMRS 70

1lm

S HAH additional DMRS

MreE BF AL F gle 299 ¢
o] A%, & 159 (h)E AAl o 49 "ol HEFol E 219 wt 6 9"
OFDM Al & ol additional DMRSZ} A& T 159 (c)& AAl o 39 Hio]

ALEo] ¥ 210 wat 5 8™ OFDM Al E-ol A additional DMRS7} 4t
Ao Aoke]l B4 dAolA DL ES Lol e ASne ZAS A%

e UR 7le X448 AT FJASR &L 29, & A2 DL/IL =2

_73%011 o 34 Z go] 5L 23l

EW, AchRael 4FPA, T AFPA FAAT ARHE AL of

ot
o
(-]
—

iy

A
H

Buz A8 A, AR, A%, relay node FANE 47 AL Plo]
qed 5 gt

33 ¢lo] PUSCHE 98] A4d DMRSY A A 714 2 A (The actual number
and location of transmitted DMRS for PUSCH without hopping)

Zyl4 53 (Frequency hopping)S $38tx &¥ PUSCHOl thdt front-load
DMRSS] $Ix& ofzjet k. 3k, front-load DVMRSZF £33 39 mx= 4™
Al B of| vAR] 3t ZA-$, additional DMRSY YA = oflefo} Zrc).
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i
bl
gt
ol
i

- 2AZ" dio]Elo] T3 A 1 OFDM AEL front-load UL DMRS
- £39 39 EE 4" JEL front-load DMRSY R WA 4B Ty,
© 919 addition DMRSS 9 X& UL DLAlA 98 4 Ut}

Front-load DMRSS] Al 1 AEo] £3F9 39 wE= 4™ AEo 9xates AL,

DL DMRS 17} thA] Ak2-" + Ut}

old], front-load DMRS7} PUSCHSl 2 W ABol x|zt Z9ol o
additional DMRSS] 97} Helw)x) eokeks BAHo| EAai),

mr2kA] . front-load DMRSZF PUSCHY A ®&Al A Bo] AAs= A9

ob H 243 PUSCHO| A WA HE
additional DMRSS 9 %9 & & eldict.

[E 24]
Position of the first
PUSCH One 1-symbol Two 1-symbol Three 1-symbol
symbol(starting additional DMRS additional DMRS additional DMRS
from 0t
1st 12t 7t 12t ' Sth gth 12t
2nd 12t 7th, 12t Sth, gth, 12th
_3d 12t o gth,_12th gt _gth 12t
4th 12t gth, 12t N/A
5t 12t gth 12th N/A
ot 12t gth, 12th N/A
7t 12t N/A N/A
gt ' 12t N/A N/A
gth 120 | N/A N/A
. 10t N/A N/A N/A
11t* N/A N/A N/A
12t N/A N/A N/A
13 N/A N/A N/A

¥ 24014 additional DNRS 71%o] wret X9 71sa 31 94 PUSCH A2 o
R (o)), AP AE AR Sth)e 24 AHYHo Q). Ak I AE

Aro w2} RS W= T 1H3 FH) additional DMRSS F= A&
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93 additional DMRS /MEE A9 A= A

<o a
dolA dAE & jlen, 4¥YA HAE AEE e 9

wakd | A9 AlS AladHe T8 2AE additional DMRS & A9

F gr 4993 A2 Aus 448E A%, JATH BY B9 Faol

<A A o 5>
NNAFE A As ANad¥E FeA semi-staticstAl dEolAl AAH
additional DMRS 7§57t A= £ gl= Agyda AE AR F E &

g A 24T + Ut
2 59, ¥ 2204 one 1-symbol additional DMRSQ] -, {1°%, 2™ 3¢
4™ 5t et 7t gt 9™el @t F shuel #e A AE AR goR
AAE 4 9ltl. W3dh one l-symbol additional DMRSQ] #-$- {15t 20 3
450 el gk & shlE AgEa A% Ane goE 4T & o
oloh e WWE AEHYU wIe 39 AF NI¥Yye =

additional DMRS 7oA 29& 4+ Qs A¢Ha A& AWl 7125025 H
7 HE
. AA o 59k ol A AF AIEHL B oA HdAHH

SRR AR @B FA] 498 5 Aok

<ZA o 6>

A9 A= Aadde S84 HAHE additional DIRS AFE AL +
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BA A%, A3 AE JRd weg Fogd £ e —’—-‘JEH N9} additional
DMRS 7H4=9] #1X|ell additional DMRS7} %" 4 9l
Z, AA o 4ol AR ol AFH A vlolElE AF DMRSY HFolA =

FAHoR, J|IAFo2RY ddoA ALHE A AF AN1EHE FaA
95 = additional DMRSY AlFE AI¥HI A& AR Jsix MAA=HE
AEY Mo et LA FE F U

d& W, ¥ 2404 A AF AaE¥e S HAAHHE additional
DMRS 7H<=7} 37091 739-, additional DMRSE 5%, 9™ 12™ OFDM 4Al& H& 6™,
9", 12" OFDM Al &l mjg =] d4d & 9lch,

A, D019 AR A AR oA A WA PUSCH AEe 97}
34 OFDM A2 o] %) OFDM 422 MAS AL, PUSCH} siB 8 Ao F7to]
128.¢} 2-}° 729, 12" OFDM AlEo] wi¥ == additional DMRSE A4d #
qich. '

o] 7%, additional DMRS¥= -FHdi 270 OFDM AHEolAM HAEH 4 glon,
olml additional DMRSZ} A&E & OFDM AES AXE 49 AF A2E%$
23 AA = additional DMRS 757k 221 A-$-o) OFDM A1 B¢ $x]ol g, 12
OFDM AJE = 9 12t OFDN 4124 4 ot -

Z A9 AE ANadsEe 58 Three l-symbol additional DMRSE
AR, OIS SalA 2FYa A% Frok 3¢ OFDN A= o) OFDM 42
e PISCHYL elWEE el A7 124 mo 2 AAE:E A9
Additional DIRS7F i 5= OFDN A2 2] 93 49 A% A2dae E4 Two
1-symbol additional DMRSZ A AHEE A-%9 additional DMRSS] R} T
T Ak,

ThAl e, A Al Aad
Exz3l7] 9% additional DMRSZF v == AE o jFrch ae <o
Holx ko] additional DMRS7} i sl& A%, Holx sug additional
DMRSE A7) 22 742 additional DMRS7 miBEHE AEY H HFz e
additional DURSS] o} X\ sh SUF A9 Y8 w5h & U},

de Sl dA"E AEHA dHlHE
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ofg] ¥ 25% l-symbol additional DMRSQ! %9 < olE ielWT)
[E 25]

Position of the first
| PUSCH One 1-symbol Two 1-symbol Three 1-symbol
symbol(starting additional DMRS additional DMRS additional DMRS
from Ot
1t 12t 7t 12t 5th, 9t 12t
2nd 12t 7, 120 5th, gth, 12th
3rd 12t gth, 12t gth, 9t 12t
4t 12t g, 12th gtn, 12
Sth 12th gth 12th gth th
gth 12t gth 12th gth 12t
7t 12t 12t 12t
gt 120 | 120 120
9t 12t 12t 12t
10% ‘ N/A | N/A N/A
11t N/A N/A N/A
120 N/A ‘ N/A N/A
13t N/A N/A N/A
E 259 #o 2404 N/Aoll #|G&k= additional DMRS 9 Ao thal ghol

®
A wer dAd o,
AA dl 68 FIA Y AF A1E¥E FA semi-staticdAl o A
449 £ Jd¥ HU additional DRS HFE ARSI, DIE E3 A4
gol Al A$= = additional DRSS =8 AA g £ gt}
gRol Al A AF A2EEE T AAHE additional DMRSY &
A A" % = additional DIRS 7H%) Ho) ez Hod + 9ok

g, IS FallA 2z dEolA AEHE additional DMRSY + 3B AAZ

i

ANE 4HRAY A2 AR go] FFHoR 4AHE TUE HHREE
additional DIRSS] & 2 X7} HHHES SRS FHo] 4A4g % 9
AN o oM ARY A2 AR A WA PUSCH 4B 9x mx

PUSCHE] T3k 71Asold g2z AAd + vk, olw, 7|AFo] whedA
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Abdol A" Aad(dE 9, AT AaE Ee A AF ANad)E
TiAM dElE 7 AEF FAdE 7 oo
olwf, A WA PUSCH AlEo] 912 mi PUSCHS 7+l ZHe 7]xFo] =88

FFAY, WA AYHE BB gL Fa DI 9u
S8 Aol Wl gBHoE 9E + Atk

A7) AmE AA o 5 @ AA o b= EPHoE FHEY & & YA
B A4 dE59 2F(EE ) U2 FEEI £ 9

AA o 52 69 A& ARE AAEI] P43 AR(EE A7) AA 59
FAE oY e ATl @k Aol Aeld Aad(dE 59,
2e A% Aad T AY AF A2 B8 R Lz 4 o
dg =W, 712 Aol oY A2de FHAM A4 o] 52 6 F Be™

ae wdels gz 4 ek

oko]Al AFHE  upol o] PUSCHY front-load DMRSE otelle] Al 7HR)
AR A%l TbsEet.
- 2A1Z" doleof #E A HA OFDM A&

..’z:ig] g i gt AlE

Front-load DMRS7} 3rd or 4tho] 91xl8b= 79, additional DMRSY $1x&
2129 DL DRSS YA E AREE 4= 9k, 8A|%F, Front-load DMRS7} scheduled
data®) A WA OFDM symbolol 1318 A %ol thah additional DMRSS] 913 %=

Aolgo] 9k @ttE BA o] EAjaict,
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webA, 2 22 Front-load DMRSZE A Al OFDM A&l $x3te 734,
additional DMRSS] HAE AA7] g WS Atsc),

<HA o 7>

=16 R E 17 & BAMAA Alctets 52 Fx A5 o gy &
2 4 o YeiEs THo|t.

X 16 ¥ % 17& #F6H, additional DMRSZF one 1l-symbol additional
DMRS & one 2-symbol additional DMRSZ AAHE ZA$(AE W, front
load DMRS7F 170, additional DMRSZ} 17HQ] A& AAHZ AL front load
DMRS7F A= o] 270, additional DMRS7} A& Elof 278 A Eo| A e HF
additional DMRSS ¥ A& extrapolation —FZte] Hu ‘x> 789 OFDM
AES(dE B3, x= 2 ) 2¥8A LB AHogd & 9

olwl, dlolgl AL FIre Ho|st Frigel uwrel offe S5 7& FIA
additional DMRSS] A7} A€ = 3ot

(%54 7]

-yl_new' = yl_oldtxtl |

28t 7oA HolE M4 F2re] Wolst Z71ekod vl new Aol additional
DMRSE A4E £ 9= AL additional DMRSS $1AE yl_ oldolA yl_new®=
WA & gl

82l 7904 ylnewE HolE AE T Holrt Frighel uwet AME
o)== additional DMSRS YA (dlE EW, front-load DMRS A E Alzo=z
3 OFDM A& <lg2)E gmd 5+ 3

yloldE dlele] AE T Heol7b F7kst7] o]l additional DMRSH
YA (2 EW, front-load DMRS HAE Alzte=z 3 OFDM H= J92)E
oog 4 k.

% 169 (a) WA ()& one l-symbol additional DMRSOIA] AHH
~additional DMRSS] #1x¢ o dF detlz, = 179 (a) 32 (HE one 2-
symbol additional DMRSOIA A ® additional DMRSY $9] d «& Yepdic),

AA o 78 o) &&= AL, AW Ade 4 Asdsd & 4IFE vAE

extrapolation 7-7+& €A gt olgtZ Agte 4 Qo] AW Ade F2H A5
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, diol8l "% FIre Ao} Fs18 Wl additional DMRS ¢ H 7}
ARl 9o DMRS #®lo] FoHE AL WA ste] EXE7 Frtete A

gk, PUSCH DMRSS 7%, PUSCHZF Hfste dolg 3 Zolo uwe}
additional DMRS A& FAstA AAE + Yot

<HA] o 8>

T 18 YA = 202 E HAA A ALdEe B2 Ax A3 1)
T o2 d dF Jehde Edolt

T 18 YR = 202 ZZ3IH, additional DMRSZF Two l-symbol additional
DMRS == three 1-symbol additional DMRSE AAH = A (dE &9, 1719
Aol front-load DMRSZF AASa A2 dolxl 279 A&l additional
DMRS7F AR HAY, 1789) A Eol front-load DMRS7} AAHI Mz @oln
370e) A Eo) additional DMRS7F AASHE 74-%), additional DMRSS H A=
extrapolation FZro] Hul  ‘x' 7l OFDM AEL(dE B9, x= ‘1)
27434 R=F A" & Ut |

old], dlole] A% Tk HAolzb FUtEl wel ofd FEA ¥ g FEA
Zell w2} additional DMRSY 7 238 4 AUtt.

additional DMRSZ} Two 1-symbol additional DMRSZ AAEE= 7%,
additional DMRSS] ¥ A& ot 4 8o oM ZAE + U

[43t4] 8]

ol

W o)

vl _new = yl_old+x’

yv2_new = y2_old+x’ +1
dolel AL T2t ZHolsl F7tete y2_new Aol additional DMRSE
Asd F e 2%, M2 dojn 48 vE=EE F 9 additional DMRSE
T84 goll Mt MAH HEd F Ut
= 189 (a) WA (c)E= additional DMRS7} two 1-symbol additional DMRSE
o
23]

sta] Yol we} A7 WA EE & odE et
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additional DMRSZ} three 1-symbol additional DMRSE AAEE=
additional DMRSY X & ofell &4l 9o sliA AAH 4 .
T4 9]

vyl new = yl_old#x’

o
o

y2_new = y2_old+x’ +1
y3_new = y3_old+x’ +1
HlOlEi AE Tz dolrt 78t y3_new H Rl additional DMRSE
T AUE , AR "ol AEe wBHE F 709 additional DMRSE
T2 9o mat WA HEE F U
= 199 (a) B (b)E additional DMRS7} two 1-symbol additional DMRSE
AAEE B, £84 Zd ot A7 dAEHE 4 dE e
F8h2) 8 F F8ka 9ol A, yl new, y2_new F y3_new HlolE] M Fhe
7} ZFo)sbel wel A2 A" 1%, 2™, 3 additional DMRSS A (AE
E9 front-load DMRS ¥ & A|2to & 3 OFDM A& Qe A)E ougd 4+ i},
15t 27 3 additional DMRSE X 2001 =AI® ule} 2ol front-load DMRSSH
W7g <ol wE additional DMRSE mE & 9l
Ftal Y @ FEA 7oA ylold, y2_old B y3_olde dlol® HE 79
2315]7} Z7v8)7] o)Al 1%, 2 3 additional DMRSY YX| (S =W, front-
load VRS /A2 Aoz 3 OFDN A% A28 omg + ot}
<AAl o 8-1>
* Additional DMRSS 7157} K olAH(O1E B®, k' =2 EE Kk =3) AAHE
AL éltﬂ extrapolation 737kl Zol(x’ )7} additional DRMSS 7l=F7}
kol (dlE 9, k=1 oW, kk E UFIHE AA"A A A
extrapolation T+7+e] Hol(x)Ht} 2AEE A" £ Qoi(dlE EH, x' <x).
TFAHCE additional DMRSY A7t Kk (k' >k)old HFHE AL,
additional DIRSS) 757 kZ HAEE Aol vls) g2el £7b wmA Fo
Ao Aol 2 BA4YL AHHT F T
olg1dt AL, AdYg AWeR 3o AHF  EIE %*ﬁ*lﬂ%

extrapolation® <&o] HA F Q7] W&o, extrapolation F3+e] Hol&

N
opy
)

o}l

f A

_
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9 7 =5 DMRS Ado] 444 + gl
AN ol 8 % 104 4WE HHE wd B wEe] 7 PEE B shol

o FHE WE AE)= KTl dToA Aldel A" Alad(dE

ATk, g W, 7AFTE Aol | Aladg FaliAl A o 8 % 8-1
Aed g dEdA gEE & A

RRC 74l A B2 FHAE/HAE )2E PDSCH 2 &4 MNAE PDSCHE
3t  additional DMRSS] g F/EE HX9 T4 WH(Method for

configuration of the number of and/or the location of additional DMRS for

broadcast/multicast PDSCH and unicast PDSCH before RRC configuration)
PBCH o] 9ol HREAN2E/DEA2EE front-load DMRS T4 10 # &4 +

(o] ]
2A

S5, additional DURSS 7i4 2 $A= Aejso] 9lx| orch. wepA,
o]t RRC7} FAE 7] Aol A4 = PISCHE H§ additional DMRSS 7+ %
AANE AAsr] A HEe i

Z, 7IATI g b Abdel A" Aad(dE W, EAF A2E
TE A AF A2E)E FIA dEolA additional DRSS 75 2 A7}
MAE7] oMol HEHE PISCH(AE 9, HREAAE/HE F|2E PDSCH,
RRC 92 A9 U AAE PISCH, 5)B A% additional DRSS 715 o

s
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A48 2437 A% gEol 2

R

s

EeRa=

<HA] o 9>

F AlS A" (dE €9, RRC Ald® F)ol FAET] ddd A==
PDSCHZF +4lEl= 7%, DCIE T3l H4" PDSCHY A&z & OFDM A&7
BeE® AE 4R 2 7] AW additional DRSS 7R%=oll wat additional DMRS
MeE 2 AEEE OFDM A EY 7 A" =

TAROR, 7|A =3 ddzte] Abdel AHdd Alad(dE '¥W, = 4
Alad Ee A9 As Alad)e BEA DEolA additional DMRSS 7B
AR 7} A= 7] o)l PDSCH AF (g ¥, HEENAE/HEH2E PDSCH,
RRC 42 A9 FrY/M2E PDSCH F)& A9, additional DMRSS 7H 2 HA =
Y PDSCH7 AEHE €3 W oA FUMEE PDSCH #4e A3l
AoyEo e g F Ad M+ 2 AT AR 2BE

olWf, &% T PISCHZE A4HE 99¢ Edslol, PISCHY AH3 £
OFDM A8 9lx)ol wal @a}d 4 9ok, Z, PDSCHE) AlzH OFDM A3 & OFDM
Q2o we PDSCHY A4 T7Hduration) & oHE & 9

Webd, &% ERE OFe 402 34" 4 Qon) DL Aol AY 5L
a4 vnolA 44" 5 A

UM 2E PDSCHZE WS HE 4ol wet additional DMRSE Ask 427k
Hojd £ dow, ol L2 HFUIMAE PISCH7E ASHe 97 #dR
ARG ol g3l NN ZIl wzte] Abde] Foj® Aad(elE B, B AS
f\]ié e A9 AS Aad)E FalA DZelA additional DMRSS 7 R
A7t 84S oldel AFHE PISCHE AT additional DRSS 715 2

J

of\

v

6w
= 3

=
ol * FUMAE PDSCHZF AEHE 992 PDSCHY vlxe OFDM A& <14
T el A 24" 4 o},

slel ® 268 SUZAE PDSCH A4 additional DMRS 715 2 %9 o
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Position | agditional DM-RS positions |
:l;éa&t_' PDSCH mapping type A
symbol DL-DMRS-add-pos
0 1 2 3

<7

8 - 7

9 - 9 6,9

10 - 9 6.9

T . 5 6,9 |5.8 11

2 . K 7.11 | 5,8 11

e - 1| 7,11 | 5,811

AALd 9 @Ee wiAE
ZHghel Ug FRE DI 5L S84 252 &+ .

a2, AA o 9ellA 7 AJE A Hol thd additional DMRSS 7H4¢}
AX7E obefe} Zo] AAH £ glon, @@L oE NE ARE FaA
AEAHOR {3 F AT

- A2 AR ‘13 ¢ A$ additional DMRSY ZHE ‘3 ola, YA =
5", 8™, 11'" OFDM A Eo AT = )

- AE FEsk 100 9 A%, additional DMRSE] s ‘2 olm, YAe
6", 9" OFDM A&l AT 4 i},

- A8 FRst ‘8 9 A%, additional DMRSS HE ‘U olxm, YA=
7" OFDM A Bol A& 4 Ut

ol T WH-E o]43td wiA g PDSCH A Eo] fEHozn AAHE 4§,

AlE AHRoa HZY additional DMRSE HET 5 Q7] wjid, &

ke
£ g AR AL AE F4 e AT + AHh

o

<A A o 9-1>

AN o 3004 FH additional DMRSY 7HFE x(elE E9, 20 )2 Agd

TFAHecR e 49 additional DMRS(IE EHWH, 2)& L £E9

dgolAl g Ad F4 Y2 AT £2 MS7HA Adsten & U
A, HReMAE/HEN2E PDSCH, RRC A2 Ao FUsM2E PDSCH

ALY, =& MCS7F AMEEA &g 4 doer, B2 V2 additional DMRSE

A% £xrt X g d2olde B2 8T RS e¥d=E 2AAE + o
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wEtA, RS SHEIEE AHsA FAAA dFHoR AHd FAH AT
A&a7l dallA FH additional DMRSS 7loE S N4 olez A4

ATt

o

B

AL e 9-10lM Z A& BHEo| tE additional DMRSY Wt A& E
240 whe} olefje} o] AAW £ don, @A ol AR AHRE EaiA
dEHoRE 3T F 2

- AE AEJE ‘13 9 A% additional DMRSY H4E 2 olil, fx=
7% 110FDM A Eofl 9AT 4 gt

- AE AR 100 A 7

6", 9'" OFDM Al ol AX% 5 vt
7%

H1
Do
ja—
flo
rf
ol
X
>
2
X
)
2
=
rfr
&
il
lo,
=
e
o
ofy
4
>
oL
o
lo,
i
2
i

bt
Do
—
filo
ok
PN
ok
)
g—_",
ofl
ay)
0=
rlo
ox
iy
o,
r
ol

Alxgel Al dela dwd

(B S F3E F Advk. 53, @7 @S AA A 1 R AA] o 9-
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1ol4] A A4 F Stk E 21004 oo} #BHste] &3
Ues FEYE A He AR

, T2 JAmoREH A Aol AHH(downlink control
information: DCD)E 418 4 Uh(521010). owf, DCI &= AA] o 1 WA 9-
1ol Ade3t A7) g A Ao ARE YA T ALY nixg AE
J&fﬂﬂ AE ARE I & Qo

1%, 922 3FFa deoles Hx37] §F fornt-load DMRS(H 1 EHz
A

ANF) 2 AHolx 39 additional DMRS(A 2 Bx #Hx A3)2 448

e
of

o

tlo

i

2 5z F2 A5 A R wiREHe ded AAe
AA ol 1WA 9-1014 A wgst Zol A8 AR wet A4g £

59 A% 2 AP He 4B

L, &3 A dolE )t HolE el additional DMRS & A< 2 A7}
AAE7] Mol dEEes BREE A2E/HY J2E PDSCH & RRC 92 79

$U A=E PDSCH 9 3¢, AoIx #hbe) additional DIRS & 715 2 92
AN o 9 2/mE 9-10] 34 2D $ o},

19
olF, BRL SR TH AL B4 HolHES FAT 4 ATH(S21030).
gzre ol & 23 WA T 26 o] EAE uhek Zo] TEAA, RF A 2
‘ g & glon TRAME RF fulo] JATORRE ey
A| o 7"éi(Downlvink Control Information: DCI)
olwl, DCI & A o 1 WA 9-1 oA 4
A T4 A2 vl ARy gEE A2 AEES T 5 9
wd, TAME RF f4o] sEHa dolHE Hzay] @ A 1 Bz

2z A3ZF (Demodulation Reference Signal: DMSR) % ZHolm 3&huel # 2

~
Colul, Mo shue Al 2 BE FE A5 AF L iR YR AAE
47

Aol 1 WA 9-194 A
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dE E¥, Hojk st A 2 Bz Fx A5 e B i He AEY
A= AA o 49 PHE T 2L Aok

e, YA dolH7t Holk 3t additional DMRS & 7 2 9427
AAE7) Ao AEEE HEC JJ2E/HE HAE PDSCH & RRC 92 A<

frY HAE PDSCH Q1 A, Holx &Fte] additional DMRS ¢ 7l 2 A=
A o 9 2/mEE 919 YBIN HAY F 9
CEF, TAME RF R0l VATOZRE &g¥a wlol8(Downlink
Data)Z FABEE Aojd & 9t}

£ 22 & 2 QAN AatE JAF dolE 44 Wi d H«F
JERE £M%olth & 22 = ux dwe WS ¢ Y W 2w
MAE Adats Aol obut),

=22 B Austd, §F AT Aed B gAY AA doA 4m®
I (5)e A 5 Aok A7 NAZFLS AA o 1 WA AA o 9-1 oA

Ag® e A £ ok E 22 dlde o9t FHste H&d Wiy

E
IR 2L o Al E3FH A Aol AR (downlink control information:
DCDE A4 4 AvH(S22010). olwl, DCI & AA] o 1 WA 9-1 oA g

A7) SgEa Aol Aut SHRI 34 ALY pm AEy ddd 42

=, AT &P A voleE Rx387] AT fornt-load DMRS(Al 1 Hx
Hz M%) 2 HT 3} additional DRS(A 2 Bx #Hz 2N3)E 143
4 91Th(522020).

olwl, Hol= shte] A 2 B
AA ol 1WA 9-10lA ARG wEs Zol A8 Aud wek ARg £ o

9% S9, Hoi= st A 2 Bz Fz AEY A% % B e PB
: =

T= 3133 dolel7l dojx &1 additional DMRS & 7 2 #A7}
AAE7] Aol d4HE B2E F2E/PE FHAE PDSCH E= RRC 972 Ao
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44 7HAE PDSCH 91 7%, HoJ= U9 additional DMRS ¢ 7|4 2 9=
AA o 9 R/m= o-10) i HAH F

olF, 7IA=FL d¥HEA I AL FTHAM dHoHE HEF F
A tH(S522030) .

12 Z2e otgle & 23 WA = 26 of TAlE mbel o] TR AA ., RF F4
2 AEgR FAE F don, ZEAME RF FYlo] SRoARE &IFa

Aol AR (Downlink Control Information: DCI)E AL E Aojg & r}.
ojuff, DCI & AA] o 1 WA 9-1 ol A3 A7) YA Ao ARE

sl a 4 Agel vhAw JEn el A8 AuE Y £ ol

W

T3, T2AAME RF Y] FHa deleE Hxslr] 948 A 1 52
Zz N3 (Demodulation Reference Signal: DMSR) 2 Holx &hufel A 2
AL F AAT + At

ol , Aoz st Al 2 B2 #Hx A5 /F 2 g HE 459 HAe
AA ol 1A 9-1 oA ARk sy e o] AE AR w2t Z2AE 4 gl

g €W, Holx stue A 2 Hx IF=x ﬂiﬂ N 2 Alg He dEY
AE AA o 49 S Fa 449 5

T 8gga dolEst HolE st additional DMRS & 7 2 917
AAF 7] do] A4HE BEE JAE/HE FHAE PISCH EE RRC 972 A9
o] A)AE PDSCH o1 %9, #Hol= shhe] additional DIRS o 7% 2 e
AN o 9 B/EE o-10 Q8N 43D & aleh

wek, ZEAAME RF $9o] @EelAl aF¥ A dole (Downlink Data)E
AEHES A Y F 9

=
=
w
g

Boago] 449 F e PR dut
E 23 & B AANA Adss wEse) 488 F ok A B FA
B2 FHAEE dA @

£-23 & Fzaw, B4 B A" 7A=(23100F 71A5(2310) 9F
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71 =(2310)2 ZZ A A (processor, 2311), ™WEZ (memory, 2312) % RF
D5 (radio frequency module, 2313)& EZ&3dt}l, T2 AA(2311)E YA T 1
U2 = 23 oA AgH 7%, HA R/EE HHE PTG FA Qe A
ZREFY AFEL ZEAAC g8 FdE + Ut wE(2312)=
ZEAMY dAEo}, ZEAME TE7] A ods FERE AL RF
EE(2313)s ZEAANY dAo, 74 AsE $4 4

T (2320) 8 T2 AA(2321), MR (2322) 2 RF 2% t}

TZAM232DE A £ 1 WA £ 22 oA Agd %5, FA ZL/EE
AHE FEsit, 74 A2 TREZY AFEL ZTaAA o8 TEE
T Aok wE(2322) ZRAMG dAH, ZRAME TEs7 A%
thekdt ARE AT, RF ZE(1923)E Z2AA9 dd=He, F4 A3

R ,

22](2312, 2322) T2 AA (2311, 2321) ¥ = 9F 9 £ U,
A A thekdt oo TR AA(2311, 2321)9F AR 4 vk,
T3 71X E(2310) R/EE whd(2320)2 3k e <FElvi(single antenna)

= b obe| Y (multiple antenna)E 7}d 4 Qlth.

X 24 F FxIE, 9o ZRAM(EE dAE AdE Z2AA(DSP:
digital signal processor)(2410), RF EE(RF module)(%E= RF -5%)(2435),
9}9] g EE(power management module)(2405), <Felvt(antenna)(2440),
whE 2] (battery)(2455), Tl2Z# o] (display)(2415),  7]3} = (keypad)(2420),
o 2 2] (memory) (2430), A FF=(SIM(Subscriber  Identification  Module)
card) (2425)(°] T AgAel), 223} 7 (speaker) (2445) E
olo] 3 2 E(microphone) (2450)-& XE&sle] FAE & ot @ 3k djeo

FHU EE TEY FHUE EGE & A
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*]/‘1(2410)‘—‘ $4 = 11 WA = 22 A ASE F, A 2
TS 7. FA JHEE TREZ AFS ZERAAMC o8 7T

<
e
rr

2
i

2(2430) Z2ANY AZHD, TaAdY 537 pU® 4ug
Ao, R (2430)= Z2AM WE Ee R & F Az, #F g
kgt Foog ZaAXY dZ9 + 9

AREARE g S0, 7IE(2420)9] HES FEANZLE HASAY) B
nho] 22 E(2450)F o] &% A TF(voice activation)el <& Mg Wz S
e 3%y Hng gUPY. ZIANE o¥E WY RS FAHL, A
MEE A%E s B FEW e FPRES Addt FE A
dlol €l (operational data)i A7FE(2425) EE WlEE (2430)ZRE FF
itk EF, Z2AME AHEAYL AAGn =3 WolE HH WY P w:
F% ARE gaTdol(2415) Ao dxZdeld 5 Yok,

RE EE(2435)= Z2AMMol 925, RF AEE $4 /e FA80

ZRAME TAE MAET] fgte & B0, &4 F4 dolHE FA3e=
T AsE WESEE WY HHE RF EEe dgdd. RF REL 74
ANEE 72 R FAsY] A A7) (receiver) B AL 7] (transmitter) &
T8 FEVCHM0)E T ANEE $4 2 FlskE J1sE gt 74
AZE FAY o, RF 2582 Z2AM s H2str] Hste] A5 dLstn
714 dEeg AsE HEAF £ dn. A" Adze 297045 E T
Y 7MY £ VS AR AgE + 9l

My

T 25 & B ®HAAMAM Aes BRel AEE F e FA T AAY

250 deElE Yehd ol

TFAHo®, & 25 = FDD(Frequency Division Duplex) A|Z~EloA F&E 4
AE RF ZEY daEE yehdo

WA, HE HARoAM, T 24 2 T 25 oA Jieg®E Z2AME dA4E

HolBl & Z2 A4 obd2a &9 A3 E $4171(2510)00 Al Fct.

65



WO 2019/093865 PCT/KR2018/013823

F4171(2510) WollA, etd21 29 AsE dAE-th-obd=2 1 ¥ E(ANC)
g3 oplEE  omAEE AAY HAW A9 T ma( Pass
Filter LPF)(2511)el 9el FE|ysln, AF W27 (Mixer, 2512)0] 93
AANGe2RE RF 2 A WsHmn, s¥olE ZEZ7)(Variable Gain
Amplifier,VGA)(2513)el ol FEZHT, FXHE AEZs FE|(2514)o] s
DE Y1, ¥ ZFEZ7|(Power Amplifier,PA)(2515)0] o8] %718 ZZgn
TEYA(E)(2550) /et 29X (£)(2560) < ol g e,
et uh(2570)& B8 dA$H),

3, AL AR A, QE(2570)2 S FEREE MIEEE FAEA FAE
AEEE AT, o] AZES dHY 2AA(E)(2560)/FEHAE (2550)&
Fa 2egEm, 4725200 2% AFD,

FA71(2520) WA, FAE MTEL AFES F371(Low Noise Amplifier,
LNA)(2523)0] o8l ZZso], tjd53 FE(2524)] o5 FeiPH 1,
W 3L7) (Mixer,2525)0 98] RF 278 7|ANg oz 38 HItd),

A7) sk Wgd 23E A9 53 PBE(LPF,2526)0 o3 HE|F =,
VGA(2527)0ll o) ZFEFo] ol 9Y AuE ¥
13014 71&® ZZ MMl AlFHC}.

w3, 24 o4dole (local oscillator, L0) ZAY7]1(2540) &
L0 AEES A 2 g AHr](2512) 2 8hsF $Er](2525)0 42t Al F &t

w3, YA 1A FZ(Phase Locked Loop,PLL)(2530)2 #A3gt Fab4 S ol A
A% 2 54 L0 ABES AMer] Pa ZRANZEE Aol AHE FA5

NESL L0 WA (2540) 0] ATATY,
w3k £ 250 EAYE IREL & 25 o ZAE AT 24 wiEd T2

olX

4n

2, ol 2 12 ¥ &

f

O~ PN
A% 2 F4

CE 26 & B A AltslE whdo] Hed £ dE BH Eal A
59 ¥ g2 942 Jehd zolo)

ARoz & 2 TDD(Time Division Duplex) AlZ=®ojrx &= 4 &

1o
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TOD Al="oMe] RF E&9 $4171(2610) 2 F£A17](2620)S  FOD
A zEo Mol RF g2 £A417] g2 FAl7]e] Fx9 FY&ir),
o]}, TOD Al=®je] RF EE-2 FDD Al2=¥e] RF ZEF atol7t Y Fzo

e A nt A5 R 7|2 sta, ¢ T2 dalxe = 25 9o 29 Fxa7=
oy
2719 M8 FZ 7] (Power Amplifier,PA)(2615)0] &) Z=ZF A= wic

Me A% (Band Select Switch,2650), W= £33} HE (BPF,2660) 2 ole|uh
2670) & 8 2 E T, eu(2680)S E3 A4t
TS FA AZO A, ¢HHUH(2680) L QEZEE ANFTES £

NEZEL AFsH, o] AT EL LU 29X (5)(2670), W= T3 FE(2660)

P>
do
ill
H/_‘-‘a

sid
=
[
rx
i
[
el
)
~
o)
a
2
o
ol
=
AL
o
ol
i
kl
E
~
S
S
e
O
WJ
—é
o
‘L
_H

T, d& B9, sz,
Bl (firmare), 2TE9o] T 1AZ A% 5ol oa) 7aY & oo
sugolol o THel ¢, B wHe Y 4A dE sy EE 3 ol
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