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7l & & of

B dgo s YEYT FHEA(CoMP, Coordinated Multi-Point transmission)S 93t 3453 AEE AR
A S AT, giEFel CoMP AF 71& 5 el Hl-Z3IHE s 2 (NC-JT, Non-Coherent Joint
Transmission)o| A= &} o] ake] A4 ==(TRP, transmission/reception point)olA A= thE& :I= = (CW,
codeword) E& F3o] 3t wde] HolHE HEo M dHoly 4 Hes A= Aol 7hssith. o

o A2 & TRPe ©@Ezt Ad 5L 1 5ol AA tE7] diwe] AR oE ZIY(precoding),
MCS(modulation and coding system), AF(RA, resource allocation)®] ZR3HA Hcob. 7] TRP E A=
e Ad ARESS dEe] d#d oy FAE fste] dFEa HEE AR(CI, downlink control
information)& &3 “EolAl A 2 Harl dom, ol Y TRP Fol mEt &7%HE DI HEEF
(payload)e] Z7F8& <owgttt. kH DCI payload®] &8s F7F= DCIE Z$3h= PDCCH(physical
downlink control channel)?] Al Algo] o}geFS uwjz 4= glom=z DCI AHFI PDCCH Al Ale 3H
tradeoff& F9o ZA AAT Bart U}, olF #ste] & Lol = NC-JTE A3 £&2<0 DI A4 HiHSs
K Rcia=

4G B2l A 2=®l g3t o|F FUE FAlel e A dlolE EfE G

28 B pre-5G A Al2EE JREStY] 9F 2o Atk o]# 3 o] FE, 5G¢ TA A|AE Ei=
pre-5G £A1 A|2AEL 4G YEY A o]E (Beyond 4G Network) =4l A|~® = [TE A|~H o]%F (Post LTE)
o] Fof Ajxwlolgt BEjojxa Q. H2 ulolE AFES 4357 98, 56 T4 A28 23 (mmave)
el (dlE £, 607]7H60GHz) D3 Z2)olAe] Fdo] nH = Jrt. 2153 tfgdAae] dute] H=2
&4 s 9 Aspe] A ARE S7HA717] Y8, 56 BA A" = W3 (beamforming), A wE th
= A=H(massive MIMO), HAAY v}5<Y==(Full Dimensional MIMO: FD-MIMO), oj#lo] <telv(array
antenna), b4 =1 WA (analog beam-forming), ¥ ttE <Felut (large scale antenna) 7]|&ES5°] =9 F
3 ok, EE AlxEe] YEYT JAS 98, 56 BA AlxHEdAME Held 28 A JidE 28 A
(advanced small cell), 9= F4 M= UEHA (cloud radio access network: cloud RAN), ZIH%

YE A (ultra-dense network), 7]17] 7+ &4l (Device to Device communication: D2D), ¥4 #MZE (wireless

Fog FHA7 98, AN 5
[e]

i
Ll
o] o]

fo

O

backhaul), ©]& WELA (moving network), = T4 (cooperative communication), CoMP (Coordinated
Multi-Points), % <41 ZHdAlA (interference cancellation) ¢ 7]& 7§ @to] o]Fojx|a lt}. o]
o=, 5G A|2Elo e AHE 7Y WHZ(Advanced Coding Modulation: ACM) HF2]9l FQAM (Hybrid FSK and
QAM Modulation) % SWSC (Sliding Window Superposition Coding)®}, XX ¥ < 7142l FBMC(Filter Bank
Multi Carrier), NOMA(non orthogonal multiple access), ®SCMA(sparse code multiple access) o] 7]juty
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BE Fi wol Ak loT(Internet of Things, AM=QIEY) Fo= Hs}sta glvk. Foe= A¥ 534

AAS F3 vl olE (Big data) A&l 71& 5] IoT 7]&ol 2% IoE (Internet of Everything) 7|&%=
FEI AT [oTE T3] S8liA, Ad 7, #549 4 2 UEYA Az, Mus dgHel~ 7«
Hel 7led 22 Ule 84 Bol 87HY], Hoe AME Y d4& A AN UE$A(sensor
network), AHs E4l(Machine to Machine, M2M), MIC(Machine Type Communication)s<] 7]&o] A%l Utt.
[oT 37 elM= AdE AMEEdA AAE HelHE +3, A5t Qe gl A28 7HXE Z=E3te= Ae
3 IT(Internet Technology) AH|2=7} A|F=E & Ur}. loTe 71E2] [T(information technology)”|&x} thef
g A Y] 3 2 53EE Fte &ntEE, 2ntE Y, AutE AE, &uE JF S8 AVEE 7, &n)
E a8, A2 Ao], 2ntE Jhd, AP mAn|s Fo ok &&E 4 AUrt.

) £ 1o ox

olell, 5G &4l AIAEE ToT Wl A&3t7] gk vkt A|=E5o] o]FofA i gt} & Eof, AA vES=A
(sensor network), AFE %&4l(Machine to Machine, M2M), MTC(Machine Type Communication)%2] 7]%&9°] 56 %
2 Z1sel Bl E®, MIMO, R odo] eV 9 7ol o&) FAF L = Aolvk. b A Wdoly A
g 7=2A 2895 T4 A~ UEYA(cloud RAN7ZE A& AE 56 7= 10T 7= 39 4 4z

@ 5 92 Aotk

# < LTE(Long Term Evolution) % LTE-Advanced?] &xel] wiz} UEHZ FHF Al tist A7t st o]
FolAaL 9lom, 53] UELA FHEAE 9% 1&g AES AR HA c}u LI S 2 i) g

g J§
ddstel= A

2 odltgo] EHe B FAl Al~wloA &gk A (DL, DownLink) £ A3 A (UL, UpLink) A5 AEES A
T Adate¥ WA O]Q]r #AdH sleFE 3 Aol AR(DCI, Downlink Control Informatlon)ﬂ dgslitt.
°] 4G LTE(Long Term Evolution) /\]’\Eﬁ: ] A9l DI+ ©@gol 3t a deoly dE AdQl PDSCH(Physical
Downlink Shared Channel)& AAsA 74l 2 Yzyst=d 2o sdH T ~AEY Td(assignment) FH

o dhdo] A doly HF Ad<l USCH(Phy31cal Uplink Shared Channel)Z ZA3HA $A8 = AEZH
st AdEa 2A1E9 F$Ql(grant) BE 2 dEES JFor HEHE AYAo WE & X3, LTE|
/] DCIE= DL Ao} Ry} A$yE= HEo E]a1d<l PDCCH(Physical Downlink Control Channel)S E3f] A%

o 7IA=E UL A% 52 DL F2le] "Bask 7} wde svbe] PDCCHE B-3ske] shvbel DCI mAAE Aast
4 9tk oju DL %& ULell thre] @dS5o] SAld A~AEHE 4 oz, ZF Al oA thg=7i2] PDCCH

jﬂ

HAEo] sAlo o] FofzIt},
DL DCIE= dukzdow gy, EEHoA 2L =y HHEOMCS, Modulation and Coding Scheme),

DMRS(Demodulation Reference Signal) AAAX 5 wHe] DL 410 JJJ%L AR ESo| L3EH A7 BEHES

DL A& 7ol wet A= the %)( 2 AR e DCI HAIA A71E 7HE 4 Qlnk. o]y &k o] & LTESA]

DCI&= tvhe] DCI Mo R HBFHM, o] XHES 54 wAA 7|9 &xo wet BFHT. & 50 9

AL dS FASkEd ¥ B HEZE HestnE A wAA] Alol== Al ool Ed upet

ch 5 HAA] 7] o 7hA] @l wel debd 4 Qdvk. ko] vy dof sk shakE A DCI

EIE g dhgo] et AAE HAEE = (Transmission Mode)o] wet @81 B4 DCI W tiafx= A
A

A
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SR} Aitgle]l A HaD s FAToEN VAT dEte] FAS oA F=F T £ dn. E=3 E
=(blind) HEYe] W& BEFEE Fol7] 9t 54 DI THEL 4 WAIA HE F& ZtEs A7y
o] Ut}

g, 56 4 SAl AARE VERE 9 12 AESEEE a6k AuaERk oigt ui g e dF A4
S ZE AMHl2 ¥ 52 dd EEE a99E AMAE EF O AYE 5 Ao oo A, TRP
(transmission/reception point), =2 WS X33t FAFA UEYIAA Z A/TRP/R He] FHEA!
(coordinated transmission) o] FAalsl= ATl A7|E S A z- A/TRP/H 7F 7 AlojE a&42
2 FYste] A7) tde Aula G 20E REAE e 847)E T oshvelt

3% AEJT, Joint Transmission)S A7) E@HEAE Y3 fE2¢ A$r|e2 Az o A/RP/HE 53}
o] shte] ©d-g A dste] whide] FalstE 4Also AZIE 58 ¢ vk, @9 7 A/IRP/W w7 e
I 54l A tE & 7] Wil 2 A/TRP/HH @it g3 A2 e ZYay, NS, AdEd Fol
89 dart s F An. 53 2z A/TRP/H 3+ Hl-38] - E(Non-coherent) Ze]3q-3 A sk H-313]d
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E g% H4(NC-JT, Non-Coherent Joint Transmission)2] 7% A7) zb A/TRP/¥ &2 $3F 842l DL A
FAR dAgo] FastA Fu. HH ole} T2 7 A/TRP/W E JEAQ DL AEHE HAL DL DCI AFe] =
23 payloadE® J7MA71E F2 L9lo] W, o] DCIE H$3dk= PDCCH(physical downlink control
channel) 9] F21 Aol otdd& v & ook, webA JT ALS fske] DCI ARZF PDCCH 4l 45 3
tradeoff& 9| z7 AAE Azt Slvt.

]

gk 2 el rE 542 FAEA AzFleA
A& (Reference signal)< = =
2% 4 odrh. Eg 9Re V|EASE T Al JHE Fetstal olE VA F o R =g AMEE S
T ok, LTE Al=®ae 2, 56 F4 8204 MU-MIMOE 3

2 Zo]%= CP-OFDM waveformell Wa§A] DL/UL common DMRS %9 A& &t ok, MU-MIMOS $13 1270
9] orthogonal DMRS ¥ E7} 4= 7§ olo] that A|1¥¥

DL/UL common DMRS 27} A|1® Z-9-o DMRS AHe ther a4l Al1d”s aelste Zlo] Fasith. wet
Al B EE A E olegt ol E slAsy] fg EAQ DRS A 2 AldE WS AlF e,
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£ Elel A s EA AFe

7247) e Eelel Aulag FAd AT =40 9 £AHE Aus d5does 5
AT el 2] o Bgle) AulaE asdoR AT # RS s P 20 P ATHs Ae =

719k e BAAES dAdsy] Y3 2 die F A AIAHOA Ao AT A2 W ojA, T|AT e
2EH AEHE Al Ao 255 FAsE @A A7 FAE Al Al ASE Agske @Al 2 7] Al
7lwkste] AAE A2 Ao} A58 A7) VIAwoR Agste dAE TPt & 5HoR

gl g4

2 o] o Ao mEw, 2 dye Fa5A A 28] NC-IT9 22 e dE5S ¢3¢ DL DCI A4 4
TA WS AFey. 7R a @ gge B dgo] A gk Wl okl DL DCI AR PDCCH 74l Aes
ZHdsle] a&F O NC-JTE 21844 €},

w3k Bodme] wrlE Aa|de] wpEw, B awo DMRS (Demodulation reference signal)g FAEL 7)A =
o] oo tigt JHE TR Aladdste WY 2 Ao #g Folr}, ol 56 FA Bl A|=ElA STt
orthogonal DMRS ¢telY L EZE A F-gto] wlebA] o]o] thal ¢telv} L E multiplexing® #H A|29#HE &3
Aoz FIstE Aol Fasth, AE WS =5 DMRS AR Wig Al1dd oHFEE HAsela FHA
4 a&4 AFE 7HsA S

Lok B o] e AAjdd m2d, FAl A=A 7] g2 BFYe] AH|2E o] §ste] aIHoR T
OlHE HFH F JEF drh. ESE HA] e & Ev olF AHlE 1F dolH dFe] FEE & v W
S ATt 4 AH|ze mEs S FANS ST § L E gtal, dE AIZEe] Ad(delay) S EY T UA
U, FI-AIE 2 33 A, AE A T HojE ShUE A 8HoR AR S QRS St

|
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g2 o mi g Fol web webd 4 Aok, aEmz o Ao B PN dwel 23 Wes =)
ko)

., 29al aAES Gk e AAFEs =ud 9 A FEE] e 24
=

N5 FxSE FHAAA Rold. aet B owge of IAEE A4 eSe] SguE Zol okl A
2 OE 09d gu FaE 5 Jom, 9 B A4 dEe ¥ ougel ANt $ARES s, B dgol
Sahe AERokld B ANS 7 A @l WEE s deF] e AFHE Rolw, B
WP TG WRel o gow otk WAN WA AR BA A2 PEE 5 TH 248
3,

<A1 A >

T A A2EE 2719 S AFY MHEE ATst AddA Holu & E9], 3GPPS] HSPA(High Speed
Packet Access), LTE(Long Term Evolution =< E-UTRA (Evolved Universal Terrestrial Radio Access)),
LTE-Advanced (LTE-A), 3GPP2¢] HRPD(High Rate Packet Data), UMB(Ultra Mobile Broadband), =2 IEEE<]
802.16e 9 &4l EFH Zo] 1&, uFH HF dlolE AH|AE AFTsE FHG T FA Al~®oR
HEAskaL vk, wgh, SA FAAEA AlAR O R 56 52 MR (new radio)®] FAlEEo] wHEolA AL 9t

A7 FdY A 52 Al=Ele] gigAl o, LTE Al&®leAdi= sk A (Downlink; DL)olA &
OFDM(Orthogonal Frequency Division Multiplexing) ®21& A&star dar, A3FH I (Uplink; UL)olA+= SC-
FDMA(Single Carrier Frequency Division Multiple Access) W2lS A-&3ta vt A= @D (UE(User
Equipment) &2 MS(Mobile Station))©] 7]*]=(eNode B, &< base station(BS))Co.Z HolE & AojAlsE
Adste FAHIE Esta, FHIe 7|ATo] dERE dolE F2 AolsE AFseE FHA¥aE
gttt A71e 2 ts HE A2, 34 4 AFEA EE2 ol Z2 AJAFRE Ho] ®d AZ-Fakg
AdE MR HAA #%F, = A4 (Orthogonality)o] HHsIES, I L &FozHn Zb AL&29] Hlo]
H 52 AlAHEE S

s
=

LTE o]%9] &% F4 A|z=®loex, =, 56 SAANZHS AREA @ Auj= A3 59 vdFd a9 M-S
AHrEAl R 7 Qlojof 7] wiEel thget S AES Al RSk AH| 27 Al ofof gttt 5G F
4‘_]’\]/\9]% el nHFHE Mulaz2E &gE 2ekd 3] E2(enhanced Mobile Broadband: ©]3} eMBB), th

52 71418 E4l(massive machine type communication: ©|3} mMIC), ZA1F] AX]A FA(Ultra Reliability
Low Latency Communciation: ©]&} URLLC) &°] Ath.

eMBB= 7159] LTE, LTE-A H+= LTE-Pro7k A|€lsh= dvloly A$ HRit H5 &dd doly dF S2& A
Tk As HRE An. dE 50, 56 SAAEHANAM eMBBE shuhe] VA= wAlelA staFE A=
E AT = 3hojoF d

20Gbpse] FH o) A
s

& & (peak data rate), IR ANA = 10Gbpse] Hof HE &=
L 56 FAIAI LR fl,

A A% SR Ages BA6, /8 wwe] A4 A A
Gata rate)® AT Ak o9 e AT ARE WA Aa, 0% FAH OGF
o
=}

=

W
rt

4 & ofy

+

(Multi Input Multi Output: MIMO) A% 7]<& F3slo] T} Al
LTEZ7} AF&3kE 2GHz tdolA ZHul 20MHz AFNAEZS A}

3~6GHz = 6GHz ©]/32] 3k tloolA 20MHz Rt} Y&
a7shs del A% £E8 wHAL v

BT mlo

N o &

<
o
l

& o
= >

B, 56 BAIA A" AME olE]Yl(Internet of Thing: IoT)9 22 8§ Mu|AZE xdsty] & mMTC7}
IHEI Aot nMICE E&402 A= AHUS AlFstr] Ha 2 oA ditte gEe] &5 A, dE
AW A &, FFE wiEE AR, @2 H[E A So] 9. AME EYE o] 7hA] AlA F ok
gk 71710 F-2Eol T4l Vs ATERE A Holx B2 £ WE(dE E°], 1,000,000 Y /km2)& A
g 4 Qlofof gtk HEF mIICE A ddtes ©ES Anjze] B dES Astel o] Alo] AWatA] Rsl=
=@A Aol AT ThsAol FORE 56 FAAEFAA AFEE e AHE o] oS §2 AHIAE &
T8 mICE A ¥ste @S A7Fe whaR g Eojof s, o] wiH e E AT wdelr] FE7] Wi
o] 10~151 ¥} o] w9 1 wjElg] AYA|ZH(battery life time)e] S.T-H T},

npxleo 2 - URLLCS] A9, 5AH3e ZEA(mission-critical) o2 A& = AEgt 7|6k 4 E41 AuH] 20|t}
dE £, ZHE(Robot) %= 7|A FX(Machinery)ol Wgk 97 Ao (remote control), AP AE3
(industrial automation), F<¢1 W]3X](Unmaned Aerial Vehicle), €92 A7 Ao} (Remote health care), H]
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238 <™ (emergency alert) 5ol /\}%Q% AH 2= & 18T 4 k. wEbA URLLCYT Alg3shs §4l2
g s AAA 2 oue =2 Al AgafoF sk, o5 E9], URLLCE A Y= AvjxaE 0.5 dExHu}
2He FA S AAAZHAir interface latency)E WHESoF sl , FAlo] 10-5 ©]dte] FF 2 F&(Packet

=)
Error Rate)®] &7AS 2h=t}, wmeb, RLLCS A9shs Aul2g 9)8) 56 Al28e b Aujzng e
AlZF FZH(Transmit Time Interval: TTI)E A|&siok slH, sAld FA P9 AFAPS &R3r] sl
T g gel A W glang dgdof sk AAAEe] atH)
T lay 5G9 Al7FAl AH|AE, = eMBB(1a-01), URLLC(1a-02), mMTC(1a-03)7} &fihe] A|2Elo) A th5 38}y o
AEE e dE EAE BHolth. E lao] EAIFO] & oAl whEH 5G SAA~E A= Zhzbe] AH| B0
Zbe Adoldt @ ANS WESAIZ) 7] fl8] Auagte] MR g2 Sl 71 2 54l SEHEE AN
ATH

oleh LTE % LTE-A Al28le] elg) P28 =ue Fxste] wrh FA4ow dystug g,

% IbE LIRS A=glelA stg= e 47] dolg £ Aojfde] A& Fa4
doe] 7|E FxE5 YERW =do|tt

% 1b A AEHS ARGGS, ARHe Fied
Al By
=

2
rio
of

el A|Z-F 3

RS

o

, 2 Uehith, Aol el Ha A5welE oM A
A, Ny (1b-02)7H€] OFDM Al o] Xo] a}ito) o TAFI, el H2o] mel Fhte] An Ty
A(1b-05)& Tt 7] £3x9 4ol 0.5ms ©]iL, Hlﬂ_zaﬂ?m = 1.0ms o|t}. 28|31 #r]Q 2y
91(1b-14)2 1070 A BTl o & O—E‘.OHH o] Hx AFE9= AEAN
oJ2A, AA A~ A% 9 (Transmission bandwidth)®] WJAEL % N (1b-04)71¢] MuA ez 74
CES

NZ-Fag Ao 2Ade] 72 b9 E glihxs deHE(1b-12, Resource Element, RE)ZXA OFDM A <14l
2~ 9 AquAge] duxaz YJed 4 ok, glas E2(1h-08, Resource Block, RB &2 Physical Resource
Block, PRB) AIZFA0IA] Nywy(1b-02)702] 14 OFDN Al8¥} F345 gdelol A N, (1b-10)742] A%H A

O.u‘—l

vz Ao, wela, ahbe] RB(5b-08)= Nyw x Neo® 71e] RE(1b-12)Z FA €T Auid oz do]E

o] A WETE A7) RB w9lolth. LIE AJ2~8olA Aubos 7] Ny = 7, Neo =12 o3, No.© 2 N
E A2" A5 9o ggZo n#sit. g A AAEHEE RB Aol vl#Eske] Holg #HeolEX =73t
Al "ok LTE A28 6719 AF ddES Hoste 93}, stdgast AFHdas S92 759 &
g3t FDD Al=®le] A%, st a A% Y93y J3ya AF gdZel A2 g& ¢ Ao, Ad g9
Al2" AE dgZd t2EHE RF 9 ZS yeidvh, [£ lalE LIE Al2®H Aod A" dS5 oz
(NRB)3} A|'d 9= (channel bandwidth)e] W-5-#AE YeRdTE. o5 S9, 10MHz AE 9 ZS 2= LTE

A28 A i Fo] 50709 RBE A H T

[X 1a]

Channel bandwidth
chhannel [M HZ]

Transmission bandwidth

14 3 5 10 | 15 | 20

configuration Ngg

&719F A& LIE 3 LTE-A Al28e] 2] 728 5449 §4/d0l8 4le nad AA=M, 56 A=5
dol vheh Mulnet 9 pAtgS vESey)ols 3o Alete]l mEAl Hth. webA 56 AlsRlM s v
Aulzet @At S s, ZHATEE flexible sHA olste] £&T Aert k. A d7, A Mux
B el we e Mudee] 14S zhs S ned S vk @A 56 B AlzEeA H)e] A
BAgAE Adatr] g8 F el Wete] ;eHI vk 56 FAl Alzge A Bl AuEAeo)E A
A o R, 56 B Al=dlo] ZH 4 gl ABdlee] 1A AE(set)= ofigh £ 9 18 AREste]

498 5 ek,
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[s=<k4 1]

/\fm = fo2m (m% /H—E]—;'HE]O_] ZJ—Z:]‘ ?_]_ﬁ]

b

o71A foi= Al=Rle] 7] Bl RS e, e A9 scaling factors YEHAE A& =91,

7F 15kHz=kar &b, 5G B4l Ala®le] 7bd 4 e AHEAEe] A9 AlE(set)T 7.5KHz, 15KHz, 30KHz,
60KHz, 120KHz S o2 TAE 4 i g AEES ARE AFEote] Al=®ls FA4T = Uy, B
ol = Ao A " weEk, 56 & 14 fo7F 15kHz<! 15KHz, 30KHz, 60KHz A B o] 7+4 A E

= A}ﬁf‘fmﬁ 7%63 2 Y Vet SRR g2 AuEe] +4 HNE(HdE 9], {07} 17.5KHz=,
HEANE ] 14 AEZ} 17.5KHz, 35KHz, 70KHz) %= ¥ 3golA Agkels 710l A% glo] H4E & A}, ¥
B ‘?—__}Uéwlxi Aol +4 AE 17.5KHz, 35KHz, 70KHz7} nel¥s A=, {7} 15kHzE 7|5o=2 A

ok

|

Hy 7)em fge & Jrl. A 35kHz, 70kHz, 140kHz+ ZHzd 30kHz, 60KHz, 120kHze} dojd = @) =
X

T 1lce ABAP] 3HF0] 2t ,f1(1c-01), Af2(1c-02), Af3(1c-03)91 Z$-9 i AAE(1c-00)E =
AgE THolth, & 1ce] ArdM = 7 glas dEHESS Mudele] 114, & Af1(1c-01), Af2(1c-02), .
£3(1c-03)9] #k-& Z+7b 15kHz, 30kHz, 60kHzoll th-g-¥th. =3t 7} i EELS T(1c-04), Ty (lc-
05), Ts (1c-06)2] OFDM 4% Zo]Z zH=t}. OFDM A&9 5302 Mufelo] 7+43 OFDM AE9 ol A

2 95 BAE 27 dol ABEAlgle] 7HHo] AXSFE AE dolrt FolAle AL &1 F Ut wEbA
To(1c-04) = Ty (1c-05)2] 2uje]a T, (1c-06)<] 4wj7} =},

-

d71eA ARk TFst AqEdfElo] 114 AEE s Al=E oA thge BAoR A8
2, 2GHz oA 4GHz W3 o] w2 FAFu(Carrier frequency)dlA= dld tigde Ad
A FAF(Multi-Path Delay Spread) HEi F3|oHs F3<t]< % (Coherence Bandw1dth))% ]
AquAelo]l k48 AbgEE Aol Hgd 4 duh. dE £9, 2GHz oA 4GHz Y] T Fu4-
A gike] diidor A3 wepx FZlolds Frg fEo] Formg v *1H7Hﬂoi A S
Aol frEsttt. Aol 6GHz ©l 9] =& FAFITE Zte digddAs Ad 43 2 &2 Hdol(Doppler
Shift), F3 FA(Frequency Offset)ol] W& F3Fo] BL AR g Y& AuAZo] HAE AMES= Ao
e ¢ ATk, SAld e FAFIFE ARSSE d9dx

QTR 2 AAE AN 56 BAAARE £E AU BAL ABE S AL,

RO
ki
—_
=3
c—
oy
(@)
K
N
N
9
=
o
>i¥~
rzL m
of
N
»
>,
)
10

+O =2 LTE % LTE-A A=¥1e] A3 Wi s =Ws xste] A% ox2 dHstuat ot
% 1dE LTEAA A dsl= 298D (Resource allocation, RA) E}YS Z=A]EF Lo,
ks

1dol =A1E Zde] wad LTEIAE 3714 Bgle] Ae
2 il
(

k

W (A9 B 0(1d-01), AL 8§49
1(1d-02), A& B9 2(1d-03))S A Lghr}.

= 1de] ALEF By 0(1d-0D el = F3b F oz ndSAQl RB @3E A dsta ddE Rl wie v
Ef(bitmap, 1d-04)= ©]-&3fo] A Agth. o] vl RB 7Nk 22 =719 H| R

EY(1¢-00)F 73 4 RBES
TAE A 2 A R A e 2 NEN1-00E At 7] o] Be Aol A1dY e
=g 2% 5 Utk B 498 B 01d-0DAAE Fh FelA Aztel RBE A% 7H7A ga
A% RBE I8 Zolt $AE olgatdh. o

S IOFoR FHo o IaFE Mo EN HIEW(1d-04)] =7 = .

2% tieZe] NRBelal RBG(Resource Block Group) 9 RBS] <=7} P o, L& B} 0(1d-

B 4EF7] A8 223 vERd-04)2 [Me/P17F €. RBGE

5 2AEFY] Aol AAA He Axlel da vkl Ale] Ady ewE=rt Frtst
= & AdEFe FAES FASHEAE e = H]E ?'E* =4 fll A== Ads] A E o

of 3tt}. LTEAA:= P gho] slaala A gidEd 93

4

T 1de] AL BY 1(1d-02)A= F34 F o] dA RBG A (set)S oA 91
(subset) 0.2 o] Apdstdo] o]Fo] A HAr}, FEFT] e A gd=

B 1(1d-02)¢] FEA %] M A9dF e 0(1d-01) 9 25F A71(P)9+ 2o, Adshgd g 1(1d- 02)4
RB &t AR E 7]k 2o Aﬂﬂx] 2= (field) 2 FA AT},
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[ log,(P) |

- AWA I=(1d-05): A8 E RBG 3% AAAF ( v E)

- FHA B=(1d-06): F2F1F Ul ALEF shift ofF AAIR (1 HE)

[ NyylP 1 logy(P)]

- A A F=(1d-07): @ RBGol Wik HIEY ( H|E)

| N /P ]

Anpow AW B 11d-020)dA AHEHE & HE 5 oz AAYY B
0(1d-0DNA 875 HE Fob FAsh) Brk. webd wEel 42T ebgle] 0(1¢-0D A 1(1d-02)914
FelFs] A, 1 M=) AN FR A A,

£ 109 ANTY B 201030 Al HEE T AA8Y el e nEge] gEsA o
A, ARRYE W WIS A A Aol TAR. A AL G 000D 110D FE
HASA RB BRE Adahs v ARY B 21403 A5H BV AQA. AHHoz A9
B9 T 20100091 R BF BHE 18 gol F A4 Aee T,

- A F=(1d-08): RB A2 A3 (RBgiar )& WHEFH = A AIA}

el

|
—n
'

A FE(1d-09): A&A o2 T RBY Aol (L) & WERE A A

lo N g (N ppt1)2
zmwae;mdos)oﬂi—z—i[ 82 (Niug( Nt 1)/2 |

lo

H| =57} ALgET,

374 AL el 25 VRB(Virtual Resource Block)ell a@-gtch. #Adad €ld 0(1d-01)3 1(1d-02)2
VRB7} localized ¥ El= PRB(Physical Resource Block)oll 27 wjsgett, wkde], xpddd €9 2(1d-03)+=
localized ¥ distributed @Ele] VRB7} B5F X|gEct. wpghA g €l 2(1d-03)oll A= localized ¥
distributed VRBE ¥H#3ste AAR7L F7hE A €t

t2o2 LTE 2 LTE-A A" Ae] DCI 2 DCIY A5 Wl dis] +Ad e Agstes v},
O~

LTE Alz=glell A steFgd 3 dlolg & A dolgo] tidt ~A1E% AHe IS B3 7oz ry o
wol s Atk DI o2 7 £ Rolshel, g doldol U AAEY ARAX LU Hlol
Eo| that 2AEH ARAA o Aojgro] F7)7} e HAE DCI QA o theetelus AREEE F3b
t}Z 38l (spatial multiplexing) S #-83h=A o, AZA|o] & DCI A 7 Fol we} Azl Dl &
#]g-3}o] %%@E} AAd, stFEga dvolHel] Wik ~AEE AolFESl DCI format 12> Holk vhg3t 2
AAGRES LTS FHE.

- A9 g9 F3 0/1 S L(Resource allocation type 0/1 flag): #hx &

<] % o R a7 o
olx] BAg}E, 538 0 2 HEYW WS Z83}o] RBG (resource block group) ©H9l= ElAa~E &F3ith. LTE
AN &' A 2AEY e 7|2 de= A 2 I8 99 gasE ¥dEHE RB(resource block)e]al, RBG &
519 RBE FAH 8 0 A ~AEFY] 712 @97 "k, 3 1 2 RBG WlolA —E—Xé RBE &
I =S gt
- A9 E= gF(Resource block assignment): H|o|E] Ao ¥ RBE EX vy, A28 gjgdZ 2 glhxs
st whalo| whel EstE BAsvl AAE

o
- ¥z 3 39 W2 (Modulation and coding scheme; MCS): dlo]E] A&l AL&H Wxy2 2 AFstaxt s
do]EJQl transport block ¢ Z71E FA| 3},

- HARQ Z 2 A2~ M5 (HARQ process number): HARQ & T 2A|2~ HIEE EX 3,

A= dlo]E] A A& (New data indicator): HARQ Z7]1HEQ1X] AAEAAE FX| 3T},

%3 W Z (Redundancy version): HARQ ¢ %3 ™ #(redundancy version) & §*|3tc}.

PUCCHE ¢3d A% =g Alo] W2 (TPC(Transmit Power Control) command for PUCCH(Physical Uplink

_10_
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Control CHannel): &= Ao Ad<l PUCCH o st A% A Ao B

tlo
ot

A

o}

A7) DCle AEgxay 2 HxAAS Ax stdya SelAol A1 g2 PDCCH 22 EPDCCH (Enhanced PDCCH) S =3
Asdn.

dtx oz A7) DCIE 2 de e 5g4oz qedadd §, 242 571 PCCHZ A= o] A",
AlZEd Aol A PDCCHE 7] AlolAld A7 5ot wjg=o] dEHEct, PDCCH o F3499 vl A= 7

3 foly HEg EF 92 PDSCH (Physical Downlink Shared Channel) & %3] %
FHT, PDSCHE 7] Alojald A0 o358 A =d, T34 JdoAe] A% v 9%, ¥z
Al Sol ~AEY BRE AY] PDCCH & E8 A$5s DCI7F gelstt.

371 DC1 & FAshe AR FollA 5 HERZ FAHEE MCS & T84, 71X oAl AFstur} st
PDSCHoll 289 Wzwr2al3l d$stuxt sk dHlole]e Z7] (Transport Block Size, TBS)E Ex|3lt}. A7)
TBS & 71X =o] AEeazt k= dol8 (transport block, TB)ol LFAAL 93 AHdzyo] ALH7] o)A
o] Z71ol 3 etrt.

DCI WA|A] payloadelli= CRC(Cyclic Redundancy Check)”} &9, (RCE ©Ee] Aol d1d3k= RNTI(Radio
Network Temporary Identifier)® I #E% (scrambling) ©cT}. DCI HIA A o 24 o2 Eo] dd-EA(E-
specific)e] "oy A%, A WH &2 AY dA~ S o weh A2 thE RNTI 5ol AHg-dt). &,
RNTI7F WAIA o2 AFER] 3 CRC ALl E&s o] dEHTt. PDCCH o= AFE = DCI HAAE +
At whde g w2 RNTIE ARE3ste] (RCE &Rlste] CRC &1 A7) gtom &g wA A= 2 whde
AsE AdS & 5 A

PDCCHS] =AM 32 CCE(Control-Channel Element)E 7IWke 2 3b™, 3} CCEE 9709 REG(Resource
Element Group)® TA%Ho] odth. mE3F a1} REGE 4719 REE T4 o] glth. 54 PDOCHE & 283k CCE
of Mee 1, 2, 4, 877 2 & e, o= DCI HAIA payload®] ¥ IZDEel wep Depxivt. o]gf o]
X2 & CCE 714 PDCCHO 3 2-$-(link adaptation)S 3317 ¢J8) Al&H ).

rd

e PDCCHOl Wlgh ARE m2E FHdA ATE HESoF sk, LTEAAE Eg9ls g=
AES el = 83 (search space) & Aoty ©AF7He 7+ CCEQ] aggregation #@®ol 4=

oz FAE Jomn, ol WMAHoR AadgE A i oE A ok ¥ 2 MHEZHY HEE

% Byl yeA gdEe 4 g s d = Qe

s

el pul 2 T M
7beet BE PDCCHE tigh tagdS 33k, CRC 1S 5

ol
o
)
:Oé
(@)
(@)
T

(<3

oft N
o
o,
o
)
L 5o
of{
e
=
10
Q
(@}
e9]
i
fru
Iz
n)

G ddol A frasitt HAdE FERE A

ety G2 dd-5A (UE-specific) B237HUSS, UE-specific search space)™ &&(Common) %44
TZH(CSS, Common search space) 2.2 H-RFHECTE. A IF @IE & BE ddEo] AlxgARY U3 &
ARl =AEH oY Fojd mAA} B A FF AAHEE #8791 PDCCHO 35 B TS A
AES e o4

b | =
st 4= QY. dE 5o Aol AlAAF AH TS X8l SIB(System Information Block)-19]
B3 2AEE T AHE= PICCHY 35 &4 3Hs A 418 4 Q).

0!

-5 gl F7k A f@mysoksl DCI 2 | whddl diste] AAE AR uel gty o
gha AAE AFRed sdstes DO 2S A&k ] DCI 2o g tads A= a7 glom,
ol we Bedle tay AR 35S FoEr, dERE AA LS RRC(Radio Resource Control) A|1E
S F3te] o]Foxith. AT, s Aol AA sF kol tiste] &o] W =X didt FEe AE=
dd HE7t AAFFHo AA 7] wzoll, 54 Al st W dEo] AZR gE AFEREE AAF o
olgiste A7 LA ¢ k. wmEkA ol d EAIE sAsty] Y SR Aagle] tEd o] HE DCI
RS Holx shus Fdasitl, A o LTEAAME DCI =9 1A7F AR #Agle]l 34 tzgoe] ot
AypHo g v g FIF oA CCEY ZFo| upE EFI= tj=Yg ¥yl olyt 7ks3 DCI el st
ERlE f3dEs FrHHow ol gt
% lew= @852 dxEH A2l 5 AT, Joint Transmission) 7|3} 3o wE TRPHE FAx &4
AAEE EAStE EHolth, JTE A2 o& A/TRP/HE E3te] sty das xdste] wdo] FAlste Al
z9 A7IE 2 F A& wd 7 AJTRP/RHIY &F 3 Ald 1 EAo] A tE 4 Y] el 2 A
9 FA9 540l At & leolld &=

~
H
=
g~
~
o o
=

= 5
1HE g% H%(C-JT, Coherent Joint
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>

3l =wolt), C-JTolAl= TRP A(le-01)3} TRP B(le-02)ellA] A& 7o ©o]E (PDSCH) &

v o] TRPollA joint Z2]ZQPE A Hr}. oli= TRP A(le-01)3} TRP B(1le-02)°lA 7]
22 PDSCH 41§18k 5Ug DIRS ZEE (& £ 7 TRP B4 DMRS port A, B)& A&siAl B 9]
3l o] A @S DMRS port A, Boll olaf HxE 1—t— slubke] PDSCHE 4=A1317] 913 DCI AR s =243}
A 2 Aotk = ledA = le-072 2z A/TRP/HW H|-513] ¥ E (Non—coherent) Z2]ZY& A Qs H-23]
HE g5 HAH(NC-JT, Non—Coherent Joint Transm1ss1on)# EAE Edoltk. NC-JTe AS A7) 7z A
/TRP/W oA A& t}& PDSCHE A%3shH 2z} PDSCHol = 7 Zglsado] #E= 4= ). o]= TRP A(le-01)3}
TRP B(1le-02)ollA 7] M= D}E PDSCH TL§ 913 M= o+ DMRS iE—‘é—(cﬂh Eo] TRP AolA+ DMRS port
A, TRP BellAl:= DMRS port B)& HE3HA €8 ou|gt). o] H¢ o2 DMRS port Aol 93] 3%+ PDSCH
A9}, T2 DMRS port Boll 9l8] ExHE PDSCH BE 23] fg + %%Ol DCI ABE F2lskA & 3o},
A& 5o NC-JTO| A thro] TRPOA AF&3te F3/A12F 2pde] Ye 45-(1e-08), Tl TRPoA A}
L3t Fu/ A Aol A HAA @ F(1e-09), th=9] TRPAA A& Faba=/AIF Al A4
7F AAE A9-(1e-10)¢}F o] vt AR &9 agstes Aol 7bssit. 53] le-103 22 49 A

Transmission)S %=
AEsA = o

fo d2 fo

g ARE 93 Tﬂ&?‘ﬂ DCI payloadi= TRPSell AdgH oz Z7siA HS & 4 vk, olek & DL DCI
payload Z7}= DCIE A43}= PDCCH(physical downlink control channel)®] 441 Aol otddks w7t
Aw] A gk npe} gdo] Drﬂu DCT blind decoding HF=E A S7M2 5 = S0l gk, & 2ol A
= NC-JTE a&2oz AY3str] Y3k DCI design WHHS A&3t}.
olsl & Ao HAl oF HFI LW A AdAs] Adweitt. gk B dgES Ayshel QlojA] #HH YT
So A e Al drgo] B odgol x5 BEHQSH 5 4 vtz A" A9 I A A
Agrsttt, ga $E5HE §oES 2 WwyoA 7es 1ty HoH §JEZA ol AEA, 84
ok EE #d Tol wek debd ¢ dvk. aYBE T AHole B HAA ARk Az &S EQE g Aok
LIS 33st= FAZA, eNode B, Node B, BS (Base Station)
ﬂ &

]
= | =
Aol = F Aol sd 4 vk, @E2 UE (User Equipment),
MS (Mobile Statlon) /‘“ﬁﬂi%, Z:U}E%, AFH, v s s 798 5 Jdv oA AgEs 23
o Aok 2 IHelA SR A (Downllnk DL)= 71A=ro] whiel Al AFate A5 F4d dAFAdzola, 4
T A+=(Uplink; UL)& wEo] 7|molAl dEste 45 74 AFHAEE on|ghet. &3, 013} oA LIE 3&
LTE-A A|2=BE e B dwo] A4 ]E AnetAet, A

A z=Eo = & g e HAAd7F A8d ¢ vk, dF 5] LTE-A o] %] /Ny 54 O]%%ﬂ‘_ ]€(5G
new radio, NR)°] o]o] ¥3d 4 & E !

omx 2 0o RAE AA HoluA ofHste WA dF HIFS 3

AT

Boulmo| Aol &2 FDD 2 TDD Al &=HloA % &o] 7153 Aolt},

olal £ ol AAAIEHE VATl BATY sFHA HolE AEE o]gdte] wHR, Z& o
oA EAT TP oy AEE o]gsle] ATz ALEHE s A Wyoeln], RRC A1, =
S PDCP Al1E¥, 5 MAC Ao] L A(MAC control element; MAC CE)EFar 52 % gt}

olal ¥ wWto A= the] AAAE Fole] ] dAES dHEht ol H5HAS RAE] ofyn sl o]ite
AA A7} FAY e BAH R HEE= Ao 7heslt.

<A|1AA el Multi-TRP A4S 9138k DCI 2 2 DCI 4541 W

\Y%

A7) vt vlel 2ol multiple TRP/beam A%, &3] NC-JT A4S 3 DCI+= single TRP/beam 7|HF A%
$13k DCIET} B2 payloadE Q&73H €t ol& f8te] A tha3 22 Al 714 HE 1Este 2o
5

oo

ol
o
=

@ ] 1 (5¢ 7x9 o DIE T Alad®): A HA $YPS 59 %9 mltiple DCIE o] &3t
multiple TRP/beamS.ZH-E]Q] U] PDSCH 4=Ale]l Ho3d ARE ALst= Wyolv (= 1f-01). oju ZE
TRP/beamdll thale] 5Ad Fx2o] DCIE AH&3t7] wliol ZF PDSCH ¥ ASA R AAd v AH=e 7 =
oh. 224 DCI A5S %k PDCCH AFY 2 @29 blind decoding HFE=E 2 TRP/beame] 7157l n] &3}
S7VehAl & ¢ ok, ESE ek 2 o2 TRPoIA ZHZE DCI AES T3T A9 A2 & TRPIA AFEH =
PDCCHE] coverage’} ThE2A =& A7 @A 4= 9) % 1gE T /09 TRPOIA H$%3E PDSCH(AA) #
PDCCH(AHA) Agel] ek oA1S =A8tE Edoltd, whoF % 7o) TRPeA A45E PDSCH 1g-01 2 1g-030]
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3lte] serving TRPOIA] A4% = PDCCH 1g-02 % 1g-049] ¢J3ste] DCI AHEE 9 W= 79 PDCCH 1g-029
1g-049] coverager= A 2 Ao|th(F F4l A%ol & Holth). Lejuh wreF F Jl9] TRPAAN AF=H+=
PDSCH 1g-05 % 1g-07¢] serving TRPoA %%+ PDCCH 1g-06 ¥ coordination TRPo|A A<=+ PDCCH 1g-
08l ¢Jste] DCI ARE Zz &9 W= -9 PDCCH 1g-069F 1g-089] coverage:= TEA 2 4= Q. EAH o
2 Widol A serving TRPZFA 2] A#]7} coordination TRP7ZFAIS] Ad]®t}t 1 7127] w&ol coordination TRP
25EH FAEE 1g-089] Al 5ol 1g-06 tiv] o] "Hojd = glom o]& 1ste] wh@o] coordination TRPE
F-E 9] PDSCH 1g-07S Faldhsd ol g0l wAe 4= lu),

@ U 2 (e 29 uvg IIE S Aladd): 7 vA HES vE 729 multiple DCIE o] &3}
multiple TRP/beam® ZH-E¢] t}4=¢] PDSCH FAlel Do 3k AR E ASsts wolth, & 1{-028 Fxald 3t
o] serving TRP(TRP #0)olA F=+= PDSCH F4lx #AHE HEE ARE I single point
F 23 normal DCI(nDCI, DCI #0)& BFate] Alz1d® Hth, o] 7]
o}

Hj

transmission®] ETHE ARES
serving TRP2} & 7|A o] 3|
&

transmissions T3 w] BT A}

Wol Al single point transmissione 3 we} multiple point

- & TRPE ¢Jv]gtc}, WA serving TRP ©]9]2] coordination TRPOIAl #
%%+ PDSCH 4413 #d®E HEE AWE nDCIRT &2 payloadE 7FAl+= shortened DCI(sDCI, sDCI #1,
«, sDCI #(N-1))ell <3l Al2d® #Hrh. Serving TRP ©]9] coordination TRPE<S] DCI Aol7} #old 7%
1. Coordination TRPS] 7§4=of ujg} M= tE Z7]|o] DCIE AT Harl glor, 2. NC-ITE 93 714 <
DCI AE eWsl=rt BE ™, 3. serving TRP ©]¢] o2 TRPAA AE== sDCIES dAF 5ol B
kst Fol k. o & 5o wdelA coordination TRP7FA]S] AE]7}F serving TRP7FAS] AglRtt ¢ HYH
2%, coordination TRPEH-E <41%+= PDCCH(1g-08)2] nDCI payload THH] serving TRPEHE $AlY+=
PDCCH(1g-06) 2] sDCI payload’} ¥ #tox= 7%ﬂi A AEaE SH4E BAS= Zol 7hesit. 3 W
29 739~ coordination TRPOIA %%+ PDSCHE e DCI Alads AfFEs WY 11T Aty s o]

ATt

@ 1] 3 (& payload®] DCIE &3 A1dE): Al HA By & 5‘.7]94 payloadZ 7}A &= &b DCIE o]
£3}o] multiple TRP/beam@-Z3E ] th4=2] PDSCH F=Ale]l B a3k AR E AFe= Whygolt. = 1f-03S Ix
&l serving TRP(TRP #0) —1&]aL ©]2] coordination TRP(TRP #1, ---, TRP #(N—l))ioﬂ}‘i A% ¥ = ZE PDSCH
=2 A7 98 ARELS 39 DCI(long DCI, IDCI #0)ol i?}ﬂﬂl Hot. olu shuel IDCIVF EgheeE
payloadt ©W4=2] coordination TRPo| 3]&3}7] 913+ scheduling flexibilityol &3le] Z7}stAl ®Hh. o]u
IDCI+= serving TRPOIA] A &o] o] FojX A HH NC-JTE 3 DCI HAE5HH offloading®] °©]Fo]A|7] oj#&
E4o] ;. E3F coordination TRPSOl Wl MZ & payloadE 7FAE IDCIES Aok sl FHo] A

c

Olﬂ

ofgf AAldlEoll A= 7] Aeld DCT A Wisel it FAH] A getel thate] ZASHA =l 7t

2 AN o= 7] iy 1 2 g 29F o] thE DCIo 71¥kek NC-JT Alzds whiof digh A4 "
S AFset. 37 Ak bkl o] W2 single TRP transmission?] A%, & 94 DCIE F218= 4
ol %=, PDCCHol W3t HHE w2 Aol A search spaced] ™3 blind decodings 33t DCIE FAls)
A gk, H NC-JT AE/FAS Aste] shte] whdo] v DCIE FAlslof st A5 T2 AAlo] 44l
doF 3} PDSCHO] 7l4-5 R=27] "o %<& H53%9 blind decodings FAISHA ®t}h. A& EW, wido]

t4=2] DCIE A8 RE DCI7F 22 search spacedl EA8k= 49 @o] search spaceo thd blind
decodings F3&ste] ApAlel Al &G ¥ DCIE st 2shE W) @& blind decodings HFA Kt A&
gaof et & ddo] vl DCIE FAls BE 58 A% DCI7F th& search spacedl] EAIg= 45
e of#] 7}A] search spaceol ™3 blind decodingS E5F Fslolok sluz EXwrl Z7) A ©d.

A Aldlo &= coordination TRPOIA %= PDSCHE $§ DCI<} serving TRPAIA 4%+ PDSCHE $13F DCI

o p

e A

1 FEAE AYste] A7 22 EAE sdste FAAJ] HE S AlA g

@ A 1( 3ol 93 blind decoding BFE 7hA): wde 7} o] 1§ capabilityol web 3 Hol
WS S Qe DCI9 8 A4 & dnk. 7ok gl oo DOIE TA FAIE ¢ dv @dEdd A 7ATS
g Al wek single TRP AFS 93 @Y DCIE FA8H AW NCIT A L& g o5 IE 4 + 3
o @i A7) 7A=Y AAALEE REY] wiol] o2 W blind decodings Fstolof ). FHH A7)
W1, WUy 2, gz W 38 S NC-JT DCI gRelel #AIglo] single TRP transmissions 93k
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[0084]

[0085]

[0086]

[0087]

[0088]
[0089]

ZIHSd 10-2018-0105555

DCI(nDCI, DCI #0) 7%+ T4TS & + Uvk. @A @2 H* blind decoding Al B4 single TRP
transmissions 7}43}e] search space W] DCIE 2H=tH(1h-01, 1h-04). o]F ®¥H 1 22 29 4% nDCI7} &
Ast= Ag-olwt F7F DCIO] thek blind decodings <=8 3hc}(1h-02, 1h-03). wWHeF 37} DCI(sDCI, DCI #1
)7 AEHE A5 b olde F7t DCI7F HEHA &S W7A| blind decodings WHEETH Wy 39 4
Hbt 2 nDCI7F 4184 &= 4% 1DCI 3l blind decodingS 433} (1h-05, 1h-06) nDCI7} <&A|8}+=
- single TRP transmissiono] F&&+= AYS & & AoB =2 IDCI thd blind decodings FH3FA &

o+(1h-05, 1h-07).

fr oo o

thE RNTI AA): oA 14 dbe] gZo A &3y RE DCISo] Z& RNTIE &

APER He gl dito] serving TRPER-E 9 DCIZ blind decoding 3l d EaAo] HAe
T A, dE 5o A7) U 13 2ol v DCI +F/payload A717F BF S A$, 52 nDCI, sDCIL+
Z+o] DCI payload 717} vF2Et= single TRP transmissiong $1%F nDCI payload 7] AA|7} oz 714 <)
A%, Z2 dhve AEE g4 A(CORESET, Control REsource SET) WjolA] RE DCI7F d4E 49 @dd
Ad WA blind decoding ¥ DCI7} serving TRPE 93 DCISIA], coordination TRPE 9%k DCIQIA] G+&& 4=
e Ak ol EAE sAdshy] fdste] 71A =& @] PDCCH decodings 918+ RNTIE skt o] &%
sto] ok DCIE FAlste @de] A% 2F DCIEC] A2 o RNTIE 23R EY HES = 3] 7hs3ltt.

@® <A 3(serving TRP DCI(nDCI, DCI #0)Z %3+ 37} DCI(sDCI, DCI #1 )9 &4 5% EH): oA 304
9 gerving TRPE 938k DCI(nDCI, DCI #0)o| E3tH & 3+ H|EE E3to] whdol Al 37} DCI(sDCI, DCI
DEY EA FHE BRI, A 1 =& 29 AS$ dEo] nDCIE w9 AEsHA FAlsE = sDCIe

#1

Al Aol dorst A9 sDCIo| 3t false alarm 2 miss detectiono] AT $1do] EA3ct. 28} A7) g+
HEQS] 7} JHE F3lo] o]gs TS A dwst= Ao 7hssh, sDCI7E EAsHA] e 35 e
E2Q23% blind decoding & & 4 o). wkeF nbClol ¥ &= sDCI &4 5 G2 sDCI blind

decoding A#7} dA8HA] = A5, 5§ FHE sICI7F A& AASH v Fre= DOV flaS A A8t
) 7
=}

= A, 9T IOV AEHA e Ao Fstoiof it

@ oA 4(serving TRP DCI(nDCI, DCI #0)Z %3+ 37} DCI(sDCI, DCI #1 ---)o] YXAR ZH): oA 4o]A
71A =& serving TRPE 913+ DCI(nDCI, DCI #0)oll ¥ HIE o|A& sgsle] ddolAl 371 DCIY EA4FF
gk ofueg} 7} DCI7F EA8k= A% e F7F DCIES AAAR, dF W CORESET FH =& CORESET $H.
o digk 4R, 55 dEFv. [# 1ble 7] F7F I 9XAHRE fste] 7 HEZ AHEE B99 oAl
vEbdTE #9 BIEZE 000 91 A9 @E2 571 DCIVF AEHA FkeS A3 blind decodings ©
A FadEA e 4 k. whd 01, ‘100, F 0 11U 9 A9 A el AadES B #FXA

(e}
A5 7]HFC 2 blind decodingS F35le] @t BXUEE Fole Ao| 7Medio).

it O

[3 1b]

Value of additional DCI information Description
00 No additional DCI
01 Higher layer configured CORESET #0
10 Higher layer configured CORESET #1
11 Higher layer configured CORESET #2

® dlA 5(serving TRP DCI(nDCI, DCI #0)& %3 37} DCI(sDCI, DCI #1 --)< /NFAHR FH): oA 504
71X e serving TRPE 93 DCI(nDCI, DCI #0)ol F HE o] A4S dwtale] dhatol Al 7} DC1S] &A% W
o ooty 7k DCI7E EA8HE A4S dld F7F DCIES MEARE d8Fv. [ 1c]e 471 F71 DX W4A
HE 98le] F wEZ AFEE 59 A2 vepid, §id vEZE 000 ¢ AF dde S DIV A
A %S AASIAL blind decodings U o] F3HA @& = Jdvk. ¥ 01, ‘10, F& 11
A, 270, 3/0e] Z=7F DCI7F AEE Aoz AAse] Y %2 37} DCIol et blind decodingS

7 1
Fste ot HEREE FolE 3] 7MEsit.

_14_



[0090]

[0091]
[0092]

[0093]

[0094]
[0095]

[0096]

[0097]
[0098]

[0099]

[0100]

[0101]

[0102]
[0103]

[0104]

[0105]

[0106]

SIHS3 10-2018-0105555

[& 1c]
Value of additional DCI information Description
00 No additional DCI
01 One additional DCI
10 Two additional DCls
11 Three additional DCls
A7) AAEE WEA ERHow AgHA Bu st olde xFOE ASSHE AR JFedth oF W o
Al 20] ThE RNTIE oAl 3, 4, 5 59 @ 485 o] sbsaith. & Oe oA o4 49 5= A A
gxlo] F7F DCIe] 91X Awe} 75 FR7}F serving TRP DCI(nDCI, DCI #0)& F3te] 37 AAHE A= 7
stk (% 1d)% oAl 45k 57F 3 A8HR A7) F7h 001 AFARE S1ske] T wESL AgE A9 oA
= »}Emm.
[% 1d]
Value of additional DCI informaticn Description
00 No additional DCI
01 One additional DCI at higher layer
configured CORESET #0
10 One additional DCIs at higher layer
configured CORESET #1
11 Two additional DCls at higher layer
configured CORESET #2
<A3AAl: ohE DCI 4418 $1¢k shortened DCI A A>
NRell A single TRP transmissiong ¢J3F DCI(nDCI, normal DCI)+&= olefe} 7S AHBER FAEH= Aol 713
v ookl AwolA ZF AR T 855+ payloads U] codewordE 7IWHo ' o S Aol whek sh} o]
o] codeword”} AH&E 49 A¥ AW payloadE codework 7lg=oll Hl#sle] S7HE 4= .

@ Carrier indicator (~3 bits): ©9] component carrier = 3|9 DCI7} 2AEYSE carrier® A A3},
@ Resource allocation header (1 bit): Resource allocation types A &g},

@ Resource block assignment (~20 bits): Resource allocation typee] W& A RB &S A Akt NROl
XM= AA A" bandwidth’F 2 7H€] bandwidth part® W 4 121, resource block assignment2]
A FEZHCE EW A WA X=10 H|[EE9]) A7] ‘bandwidth part’ F UF Z& ARE AAHsn F&
HA JEZHEE EH YA v=10 B|EE°]) 7] A9 ‘bandwidth part’ & <StollA] AA dI== RBE
A st Aol 7hssitt.

@ TPC command for UL (~ 2bits): AIHI FYPAEE HRE A A3},

tlo r rE

® Downlink assignment index (0 bit for FDD and ~5 bits for TDD): TDD HARQE $J3F DL/UL mapping FHZ=
A g g},

@ HARQ process number (~3 bits): 3% DCI7} AF&3}+= HARQ process HEE A A3},
@ lodulation and coding scheme (~5 bits): 3@ DCI7} AF&3lE WX x5 2 F4 go]EE x| A3},

@ New data indicator (1 bits): 3% DCIZF A2L dHlolg AEE 93 7 AAES 93 AARAE XA

=
@® Redundancy version (~2 bits): 39 DCI7} AF8-3}= redundancy version AHE X A3t}

@® Precoding information (0 bit for transparent DMRS and ~8 bits for non-transparent DMRS): DMRS<}
PDSCH precoding®] &L3}A] &2 749 (non-transparent DMRS) ZE|3Y HHE XA},
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[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SME3 10-2018-0105555
@® /Antenna ports, scrambling identity and number of layers (~4 bits): DMRS antenna port WHZIZ,
scrambling AX, AE T+ layer & 5 MIMO #d ABE A$30),

@ SRS request (~3 bits): aperiodic SRS A% A AY, HE= SRS resource =2 SRS portsS A 43
o}.

@ PDSCH RE mapping and PQI (~2 bits): ®lo]E] A2 rate matching ZEE HAE3c}.
® HARQ timing (~2 bits): a9 DCI7} =AEH 3= PDSCHOl thdk HARQ Elol® AR E HE3ho),

@ UL control channel resource (~ 2 bits): 3@ DCI7} ~A&EH3F= PDSCHOl thak UL control channel =AY
ARE A3,

® DL data transmission timing (~ 2 bits): DCI7} 27| & =3} PDSCHol thdl A% Elol® HAHE HdE3u).

® DVRS RE pattern/density (~2bits): DCIZ} 2=AEH 3= PDSCHl th3k DMRS RE pattern, RS density &2
ARE AFI),

A7) AR E] o3 single TRP transmissiong 93 DCI payloadi= WiEF 50~60 bits =7} LstA €5
o 4= . 9 A ARE T dEE= NC-JT Aol serving TRP}F coordination TRPZF &2 4 Ut}
dE E9] TPC command for UL, SRS request, UL control channel resource 5 NC-JT9} ¥#Ho] ¢l&= A
BH AHEL coordination TRPE 93+ sDCIo A& AeFx]= Ao] 7}538ktk. W3 Resource block assignment
o] A9 th4¢] TRPo| thdk full flexible resource allocations A YsteE AXE 7F5shy (o] 2% multiple

R

TRP 7W<=oll H]&|8le] Resource block assignment payload’} &7}sledof 3), sDCI A% HEe
.g%»a—]_ci ok

coordination TRP7} #1438} PDSCHi= serving TRP7} A <4-3li= PDSCH®} bandwidth part -3
&3 Aol 7FE3t. o]= sDCIVF =A% 3} PDSCHS] bandwidth part+: nDCIC] A WA resource block
assignment®] HEZHAE EH A WHA X=10 BH|EEo]) XA ‘bandwidth part’ & wW=En sDCIo&=
resource block assignment2] F WA TETO(AE EW YWX V=10 H|ES]) AFE = IS 9|},

% 1i% nDCI®F sDCIXF bandwidth part assignment AR FF5 F3 NC-JT AL AJAIE ZA|SI= EWHol
ok & 1idA A HYE 9ste] nDCI resource block assignment 7} & 8H]|E Q] HEwW o a7 o]F o]z 9]
o 4 HER o]FoA A WA I EZ} 47§9] bandwidth part 1i-01, 1i-02, 1i-03, 1i-04°] w3 &g HH
A, 9G] 4 B ER o] FoX F WAl 3EV} Z} bandwidth part WA Aol = 470¢] RB subset (4
=W resource part 1i-01¢] 7% 1i-05, 1i-06, 1i-07, 1i-08)¢] w3t o AHAHE xA|dcix
7Fgst ek, wkd nDCIE] resource block assignment & A WAl SEZF ‘11000 o2 %o} bandwidth
part 1i-01 % 1i-027} serving TRPS] PDSCH # <4l /\]—&E]b A9 sDCI =3 A7) ARE FH3te] L3
bandwidth part 1i-01 % 1i-02Z cooperation TRP¢] PDSCH &l AFEE 4 ¢ltd. wbH AJX- RB subset®] 74
- ZF sDCI ¥=E AAHo] 7lssltt. d& 59 sDCIC resource block assignment 4H]|EZ} ‘0101 = AAHE
L ol AyH o= 1i-06, 1i-08, 1i-10, 1i-129] 47§ RB subset =©°] cooperation TRPS] PDSCH %o A}
HE AYE gt ALoR olFld = Qlr.

TR

oo ox

F le: A7) Adol wet ;LHEJ‘; nDCI 2 sDCIE T8HE ARES Qoehs wolth, X le B 47 &4
B ¥ oA payloado] WEW sDCI= F 30~40 bits9 payloadE Z Q= 3F9 50~60 bitse payload’} &
nDCI the] ¢k 20 bitsZE = ]‘“ Aol 7hssltt. ol 7 sDCI & A== payload bit =2, THo] FA]
3= sDCI 77F 5o A5 evsl= 247 a3e 9= Z718tA .

2 ol ol
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[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

SIHS3 10-2018-0105555

[ le]

DA information for PDSCH NR normal DCI (nDCI) NR shortened DCI (sDCI)

Carrier indicator 0 0

Resource allocation header 0 0

Resource block assignment (for 0 X

indication of the bandwidth part)

Resource block assignment (for 0 0

indication of the PRBs within the

bandwidth part)

TPC command for PUCCH 0 X

Downlink Assignment Index 0 0]

HARQ process number 0 0

Modulation and coding scheme o 0

New data indicator 0 0

Redundancy version 0 0

Precoding information 0 0]

Antenna ports, scrambling idertity 0 0

and number of layers

SRS request 0 X

PDSCH RE mapping and PQI 0 0

HARQ timing 0 0

UL control channel resource 0 X

DL data transmission timing 0 0

Number of transmission slots 0 0

DMRS pattern 0 0

471 AdgolA ndClel E3E = AHe] T/ 2 AR sfupo] drjoln] AA A& Al FAZ g vk 5
Atk ol 7] sDCIol s = HR T/ 2 AHRETF F3 oo ghFo] WAE & gldo] AYsir). T3t
AR AE = AA A8 A AFHAY F7HE = Aol Zhssitt

Bougel ] ANES Fae) 98 BRI e $A8, FAR, AR 224 5 19 % kel =
Ao SIT. 7] ALAA S RE AN A NCIT ARG AT DI A/ AE/ A AR A
of $441 wol e Qlen], ol& sy S8l A% wkel 4215, AR, $ARA 242 A of
o uhe} FRstolo} Gk,

TARCR ZljE B age] Al mE gee] R F2E EAskE E5Eoth. EljdA =AE= nket
Zol, ¥ e W Wiy FAIN(15-01), ©EY] FAI5(15-03), @27 AA(1j-02)& E=FE F
ATh. GH7] FAE(1-01) ¢k TEo] FAR(1j-03)E FAst] & o A deA e Fealie
ATk, FFANE VAT ASE FFAT F k. A7) Ase Ao R, dHolHE 23 4 . o]
£ fal, $Fie e A FaeE A WE 2 SEss RF $27]9, FAEHE AEE A A
St FugE o WEstE RF A7) sow AE  Adnh B1E, SFANE A s B8 A
& FAlstel ©dv] AeR-(1j-02)2 FHsta, i) AR(1j-02)25-H 25d AxE A AEs F9
A& vk 92y AEE(1j-02)% e B O] Aol et o] FAd £ Qs dwWe 3
A A 5 A dE 5], @F F£AF(1-0D 6 7= o2 aDCl B sDCT 52 IDCIE 6k
ANEE FAskaL, 9 A H(1j-02)% ©lel e blind decodings FHBEF AP 5 vk, o]F, W
2] 5F(1j-02)+= blind decoding A¥}ell wa} s o] 2] PDSCHA tsh 441 -5 AHsta o FAH(1j-
0DelA o5 FAlstes sz Ao 7hesirt. i FAR(1304) 4= 7] sht ©]72] PDSCH decoding 2}

of wel ACK/NACKS 714l e® HEd 4= Ut

LlkE B 2ol AAdo] wE 7|x=e] YR FF2E EAEE BEEEoltk. ElkolA EAIHE vRel go], B
g o] 71X =2 A5 AR (1k-01), 71A = A58 (1k-03), 71X = A F(1k-02)E 283t 4 Ao}, 7|4
o FAIR(1k-01) 9} 7147 SR (1k-03)E 55 te] 2 do] AAl e F5alder A = v, $5



[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]
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AR BRI A5E SR 5 Atk 37 AsE Ae] Fush, dolHE XY Atk o 9Ad, F5
A FAE A5 FAEE A4S U8 B SEE R SA7S, FAHE A5E A A SEsn T
S5 B4 WAgehs RF 247 Bom F4E 4 Atk B8, $5ATE T AL B A5E S8 7]
| = A% AL (k-02)Z5E Z9 z g

A

1A= AR (1k-02) = &g 2wy
ATk, dE o}, 7IAF AEF(1k-02) =
2 ICI &) AFARE 4
U o]ake] DCIE vkl A
& st o] 4ke] PDSCHOl o
kA, 2 EAAe EHof )
s 571 98 53 dE A

ol
ol
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I, yo,
i

r_>i ox
i}
K
Ky
o
N
X
W o=
¥

tharo] A7) sk 01@94 DCIel ¢ 3fe] iﬂl%“%
= A YF(1k-02) 2 AE3it},
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< 97 Asta &

ro
=

CK/NACK

o
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il
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B ouree] A d19}
£2 FDD LTE A]=Hl
ANde) 71%4 A}

N

[1110 ﬂ%‘ >'§
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o
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e
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i
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i
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X
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=
=}
>,
[~

\

~N
ol N
o |o

o>‘tl
=2
o
=

<A2 A ell>

T BA AR 2719 34 AT AARAE AFetd AdA] Hlolu dE& Fo], 3GPPY HSPA(High Speed
Packet Access), LTE(Long Term Evolution &+ E-UTRA (Evolved Universal Terrestrial Radio Access)),
LTE-Advanced (LTE-A), 3GPP2¢] HRPD(High Rate Packet Data), UMB(Ultra Mobile Broadband), % IEEE<]
802.16e 59 EAl FFF o] nEk, 1FAL A HolH AMH|=E Xﬂ%é}i AU FA F4 AsgeR
ubdsta ot E3k, SAt) FAEA AlAEo 7 5G =2 NR (new radio)?] BAIEFo] wHEOIX L Q).

A7 FdY FAOBA Al="e] gxAe o &, LTE/LTE-A Al2=®oA+= 33 I (Downlink; DL)oA+=
OFDM(Orthogonal Frequency Division Multiplexing) A& A&stx A, &Y A(Uplink; UL)oNA = SC-
FDMA(Single Carrier Frequency Division Multiple Access) WS A&3ta v}, A&FPI+= W (UE(User
Equipment) <& MS(Mobile Station))®] 7]*]=i(eNode B, = base station(BS))2Z HoJEH =& A2l E
ZIA =l @R HolE =2 AoAEE AFste FARIAE

AFshe FA¥aAEs wota, sFgHas
ok A7Iek 2E g AS WS, 4 7 AR AR HlolE £& AojARE Hol mdl AR-Fu
Hls M= AR

RS, % A4 (Orthogonal ity)o] JAHES, 89 % 2EFOEA 2 AAA do]
3]

% 2at LTE/LTE-A AJ&RIAIA St 7] dlol8 52 Alofalde] dEss FaxageR]l Ak-F3t
‘/Fo—l-q 7]% :I'L-L'é‘ q'EPTH EU&O]E}'-

E 2204 7tRFE ARG, ARFS FHFYAS

ZA, Nywy (102)709] OFDM Aol o shupe] &%(106)& A8k, 2749 &%l

(105)& 43k A7l £ Aol 0.5ms olar, ME=#]le]l eli= 1.0ms olth. Z2]a 2t =<l
(11)& 1074e] Muzeges #dse Adgdrdelt. Faagdddre] Ha AEdes Aufeel

(subcarrier)®24, AA A28 A4 < (Transmission bandwidth)®] hHHZELE F Ny (104)71¢] A B o]
2 PR

A -Fappd oA 1P 7E d9E gia2a dEHE(112, Resource Element; RE)EA] OFDM Al <ldl~
2 qBAge] ldxAz vehd $ 9l glh2 E2(108, Resource Block; RB &2 Physical Resource

Block; PRB)& A7+ ol A Ny (102)7H2] A< OFDM A3 F3<= g oolA N (110)71¢] A%d A By
golg2 AFoFt. weba, sk RB(108)= Ny, x Ngg 7S] RE(112) 2 €T, dukA o= dolB o H4 A
£99E A7) RB ©lelth. LTE Al&=8lol A Akl o & A7) Ny = 7, Neg=12 0], Ny 2 Neg = A28 A%
g9 g Ze niE st ddolA ~2AEH = RB 759 H]aﬂﬂ%}tﬂ toly HAEEol

A|=EL 679 HE g2 oJste] gsitt. stFH A} AFPAE TR FESH
2He] A, sFda A Z3 e dE g9 Fo] Hi oE & Atk A o

o Zo] S$HE= RF Y ES Yehio, T 18 LIE Al2go] Bod A28 Ad fgdEy Y gog=
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[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
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[0140]
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(Channel bandwidth)e] th$-#AE YepALE. o5& E9], 10MHz AE HIZS 2t LIE A|2HS AS gi9%
o] 507§¢] RB= A HT}.

Channel bandwidth
Bw[hannek [M HZ]

Transmission bandwidth

14 3 5 10 | 15 | 20

6 15 | 25 | 50 | 75 | 100

configuration Ngg

2b=

= 2bi o 71%0] W LTE/LTE-A A28l
QN A-FHEG ) 8 P2 e Erelth

2bE FxsH, 7EFS AYY9s, HEFS Foed9ds veidnh. Azt delA e HA AFTEHE
SC-FDMA A1(202) 24, Ny, el SC-FDMA A o] el &£E(206)S TS A 279 &Fo)
o] shfe] MEZH(205)S TS, FHFFFAA AL AFEHE ABAgARA, AA Al=" A
S (transmission bandwidth; 204)& & NyZlel ABAEANRE FARAC. Npy= A AE AE ool v 48}
o] #& 2

-Fard oA Ade] 718 &
2 goqEfgle] Qe As Ho|d
of| &

b3 £
1 Nsymb 7Ho O —f11\_ ] SC FDMA /?:]IHE']T’}' —Zl—‘lﬂ"/l:

mE

o

22 e E(Resource Element; RE, 212)2A SC-FDMA A2 <l¢)
]01(208 Resource Block pair; RB pair)< A|Z+S

delolA N el A%E Ansfelelz AojAr. wEA,

Shbel RBE Now x Noo© /He] REZ 4HTh Qwdoz dold F& Aolgue) Ak ASTAE /B Wl
t}. PUCCH ¢] 79 1 RBell si@als 3k o

2¢= LTE/LTE-A A 2=Hlo|A] sty a2 ~A=8 & 5 9= HA g9l 1 RBY
(e}

= 5} =N
= 2co m=AIE AR E the vt 22 U)o AR uE S Asvt dsE ¢ A

1. CRS (Cell Specific RS): &t 7H9] cellell &3 BE W& 95t Fr|4o 2 HAFH= 7|$aldoly B4
el gdEEe] FEHoR o] & 4 Q).

2. DMRS (Demodulation Reference Signal): &4 @S sl AEHE 7|=AlZoH & whido Al do]g
E HA4d F9ont Ad5Ed. DRSE F 8719 DMRS portE= o] Fo1d 4= Qltd. LTE/LTE-Ad A= port 7°A]
port 147}% DMRS portel &l9&™ portEe CDMEE FDMES o] &3&le] A= 7S TAAIA FEFH
orthogonalityE X gtt}.

[
i)

3. PDSCH (Physical Downlink Shared Channel): 3}&® A2 A%E+= dolE QYR 7|X=o] dioA Ed

]
= AE87] flste] o] &t 7] &= 29| data regionol A 7IEA ST AFHA &= RES ol &3kl A%

s

ottt

=
12)
l

S

=i

2
ofx

5]

o

4. CSI-RS (Channel Status Information Reference Signal): 3+ 759 cellel] &3k o
N EE AGAEHE SAHSEY o) &E . 3 1Y cellol= 5719 CSI-RS7F A%54

il
il

P

KN
.

T

5. 7]€l AlojAd (PHICH, PCFICH, PDCCI): whzto] PDSCHE FAlshid] Fod Aloj4u
o] Holg HAle] tlg HARQE $8317] 918k ACK/NACKS 43}

Al

o

i

)

it

o

yae)

H

7] 21zell A DRSSl - ol F2-1vh 3%2-27F DCIE Ball dEwm ofge} 22 DURS ARE X33}
@ Antenna port(s)

@ Scrambling identity (nSCID)

@ Number of layers (rank)

271 DMRS AR} DCIE &3 7| ZFoz2XE udz Aadsy "ozx SU-MIM0 52+ Al rank adaptations
dynamicstAl SZAZA & o, SU-MIMOZF MU-MIMO =2l thdt dynamic switchingS A Q& 4 v}, =3
CoMP&2HA] nSCIDE ©]&3te] JAFARFE 9 DRSE TEAlo] Al2ddd F 9= 7% Addth
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[% 2-1]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value MESSBQE Value MESSEQE
0 1 layer, port 7, nsgip=0 0 2 layers, ports 7-8, nggp=0
1 1 layer, port 7, nsgp=1 1 2 layers, ports 7-8, Nsc=1
2 1 layer, port 8, Nsgip=0 2 3 layers, ports 7-9
3 1 layer, port 8, Nsop=1 3 4 layers, ports 7-10
4 2 layers, ports 7-8 4 5 layers. ports 7-11
4] 3 |ElYE!FS_ pOﬂS 7-9 5 6 |ﬂ}’EFS_ pOI'[S 7-12
6 4 layers, ports 7-10 6 7 layers, ports 7-13
7 Reserved 7 8 layers, ports 7-14
[¥ 2-2]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port 7. Nsqp=0 (OCC=2) 0 2 layer, port 7-8, nggip=0 (OCC=2)
1 1 layer, port 7, Ngep=1 (OCC=2) 1 2 layer, port 7-8, nsop=1 (OCC=2)
2 1 layer, port 8, Nspip=0 (OCC=2) 2 2 layer, port 7-8. nggp=0 (OCC=4)
3 1 layer, port 8, Nsop=1 (0CC=2) 3 2 layer, port 7-8, Nzgp=1 (OCC=4)
4 1 layer, port 7, Nsqi=0 (OCC=4) 4 2 layer, port 11,13, Nsgip=0 (OCC=4)
5 1 layer, port 7, Nsgp=1 (OCC=4) 5 2 layer, port 11.13, nsgip=1 (0CC=4)
6 1 layer, port 8, ffspip=0 (OCC=4) 6 3 layer, port 7-9
T 1 layer, port 8, nseip=1 (OCC=4) 7 4 layer, port 7-10
8 1 layer, port 11, Nggp=0 (OCC=4) ] 5 layer, port 7-11
9 1 layer, port 11. Nsgp=1 (OCC=4) 9 6 layer. port 7-12
10 1 layer, port 13, Nsep=0 (OCC=4) 10 7 layers, ports 7-13
11 1 layer, part 13, Nggp=1 (OCC=4) 1 8 layers, ports 7-14
12 2 layers, ports 7-8 12 Reserved
13 3 layers, ports 7-9 13 Reserved
14 4 layers, ports 7-10 14 Reserved
15 Reserved 15 Reserved

ae go]

3% o]

B} AR F2-1% MU-MIMOZ €3+ orthogonal DMRS EEE 27071 AP 4 A= A
2-28 MU-MIMOZS 913 orthogonal DMRS ZEE 4/71A] X 4a 4 &= A9y go]Eo]

<= RRCE &3l olFo] d & Qv

B
=
1

b
™ ool g A

o &

LTE Alagl¥= &g, 56 FAEM0 s MU-MIMOE 13k 12702] orthogonal DMRS (Demodulation reference
signal) ¥E x|yt olyz} Hoj= CP-OFDM waveformel] Waj4] DL/UL common DMRS %9 AY& #3tal
AT, MU-MIMOE 913+ 1270¢] orthogonal DMRS EEZ} A58 ¢ ol thgh A2d8 ewa|=7}F mf¢ AAA
A7k Ak, %= DL/UL common DMRS 27} A|¢1d 7o DMRS x| dist G744 Al1dsS a1y
F83lth. weba 2 ddeA e olelgl o]+ E Asy] A aFH< MRS AA B Al1dE WY

R

ANy
o,
ol

-
=
AvstARt, AR 7l wid e ALIEHE e B S AHd R E R
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Aoltk., Bop FAHoR gtk 9 AT FANA QST AFEe A-Faed ] v x
4ok aga sk 2 AgY IR A A5 FF w3 us F

2dE 7)ed AL A wgo g B owno]l W= 37 HoluA] ofyst=
te FAA "R Agd 5 Ut

2 dgs Ay = Al Aol £ Wel axE EFasH
Y Jdvia ddE A9 a2 A AHe Agdn. a8l S ol 2 WA Ves i
slo] Aol foJERA o] AMEA, 849 9% i Ty 5o ugl detd 4= Ju. asER O Hoe
2 AA dblbel] 23 Y&E EdE ol & Aoltt. o]}, VA= ©de] AA¥GE FAsE FAR
~1, eNode B, Node B, BS (Base Station), A H& F4l, 7IA= Alo7], e HESZA o =& F Ao

AFH, = ¥

=
Wse 3T 5 de dEVHAN TS 29 & vk 2 2N

&lsk® A (Downlink; DL)& 7]A|=9]
gl A AFsle AlEe A A zolm, A¥FHIE(Uplink; UL)E Thdo] 7oA Afsle Azo T
A AFAEE r gt
o]&toll A 7145 += DMRS (Demodulation reference signal)i 7]5=A1%ol UE-specificd ZEadS Ao A%
o] whdo] Frtxo R ZElad HEE FAISHA] Fil% demodulationE FHE F e 5AS 7 7IEA
35 W3y, LTE Al&agolX Algdts HAS Ttz AFg3th, &x %t DMRSO] thdl &0l Agxte] o o
72158 AMS HA9] oA thE foj2 xd8E F vt & &9, UE-specific RSY dedicated RS9} &
2 g2 TdE 4 . 2o FAHoR DRSTE g0l B W] U yES 4 Addgsta & we
ol3lE w7 A A <& AN AY Loln, S E Uy 7|EA APt vES T2 o5 F3 7]
Tzfo] AA JhEeithe AL B Wy &3k Ve HokdlA e XAg 7Rl Ao Al A s el ofs)
oA 715 = SU-MINOYF MU-MIMOZh= 8o A & 2] 7 W8S 47 dusta 2 2o o s 571
Al AHEEE folojn ThE &olE FEAL F& olEe &ojF FIA ¥k WU Fzto] A Jhesith
= AL 2 U &k T woklA T A S 7 A Al A e ot

obg At B wlmol AAld 2-1oAE 7]FEAE 9 DMRSO] thEte] th4=e] orthogonal DMRS ¢tElL} XEE A

s el Ja 2-29} 2-39 4= 7]A]=o] DMRS AREE @ol A A 2d s W
Avgsit, B ool AAje] 404+ DL/UL7F commondt DMRS %2 UAFel ¥91S w] 7]x]=o] DL/UL DMRS
WS AQkeh. 1 2 B o] AAfd SollA= A3 Al A Ak whe}
gt el oiste UEY A€4skE MU-MIMO layer<F7F 2xth &

X
Vo)
%
o I
e
T
ol
lo,
b
~

A2-14A = 2w el 7]FEA 50 DMRSe thsle] th=9] orthogonal DMRS StElY XEE Aste WHS A
! Aoz & 2 oA Atk DRS F2E Adettt, 2 wgolx = b OFDM 4
& 7utoz FAE Unit DMRS 725 Aeksith, o]g} o] dlte] OFDM AES 7ute g 4

Z+ YFsk TTI(Transmission Time Interval)el tal] 7|&=2159] A& HAs=H

2o

ofy 2}t low
latency A 2 URLLCE Y3t 7|45 9= AANE FHAL 7k, ¢tHy L E 343 28 Scalability =
A A E Fe2d o+ Ak, & 2fcA Z=AIG viep o] dlojH o] HA AFTldl PRBE 7IFo®E 12719 AR
Aozt shbe] OFDM AlEol ¥£3k= 4= Qo). 283 210, 2£20, 2£300)4¢} o] &te] OFDM A &0 A
DMRS SC(Subcarrier)®] density+ configurable3® = Ut}. 2PHWE 2109 APHHE 21202 12719 A HAZ
ojeto] 4719} 870¢] DMRS SCE 2zt 499 DRSS 7%2 7tz vehie, A¥dE 2130 ZE A B Ao}
DMRS SCE T4 ¥ +E DMRS 7% utebdith. AEWE 2109 2f20004 #5719 DMRS SCE FAHE AL whof
transmit diversity7]|H o2 SFBC7} i2el€ 7d--o orphan REZ7} LASIA] &= Aol 4L 4 Ar}. AEHHAS
2£109F 2£20004 DMRS SCE AM&-EA] &= SC= dlolHu & 7|FAlsel o] & 257l Eo7F7vk DMRS
power boostinge Y&l W= AE 71538ttt DMRS SCE AR&% %] ¢k SCEZ DMRS power boostinge ¢l H]
T A2 B2 SR G ] DIRS A F4e] AeS FF A7l 852 F8E F vk = 2(9] DMRS *&

tlolg Ao Al ol Ao A} ZL g2 AdAdAME AME = k. AERS 20109 2{2000 4
AE DMRS &= DMRS AEH A = AuAgolst 7] Wi o] F AX 7 DC (Direct Current) A B A
2 A" = Qlrh. X AEW S 2309 DMRS TrRE RE AEA oo DMRSTF AEE 7] wEel D¢ =
%317] YalA RS puncturingd Zo7F k. A7l T 2010~2{309 Al Al EAE DMRS SCE PN(Pseudo-
random) A|RAE 7o 2 AAE % il ZC(Zadoff-Chu) A|RAE 7|bte g AA"E 4 & gtl. Bl 4

I e B [
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2109} 2£209] DMRS *Zi= CP-OFDMAl~®lol M AMg= 4= Qo). 2e]al A/
q A7} A g DRSS F+*
Ar/esF B39 DMRS XEE orthogonalﬂﬂ] 5“4’5}—‘5 Zﬂo] 7}%’5 2 7] wj&ol flexible duplex®} 7EL

Hhol = APEM S 3f309]
RS ol A DFT-s-OFDMA] Elol| A A}-&
4 4 Aot ]‘C LTE®} f-A}SHAl S PAPR(Peak to-Average Power Ratio)& $13F £40o] 7}sel & 4 ).
SpAEE 2 owbo| A A7) AAIEE = 3f10~3f309] E-&HEbH 4 AR etk oS So, AMWE 21309
DMRS T-%7} CP-OFDM/DFT-s-OFDM¢} 4t/38}3F ® ] =% AFRE % Qr).

= o Y o
ﬂéoﬁ;rg
s

= 2edlME & 2folA Aekd Unit DMRS F-Fol ¢ty £ EVF g s WhES A9sit. & 2eold A
S|} ¥ E+= p=A,B,C,D,..., 2 BEAIHACE AT Y XE U E 2 22 A2 § oo 753
ok BEg A7) tHY XEQ w2 thr] layer ME R rankE A A5H7] fgtelth. wEbA sr] WA EE
eV XE wfA S layer AFolH rank A HolgtE &2 tiAE ¢ k. FAHoE AEAS 20109 AE
W3S 2e 208 AHWS 2d109) DVMRS %o F 7B ¢telv ZEZF wisgdE A2 =A%, AHHT 2108
4ol 2] 0CC (Orthogonal Cover Code)E A&3te] 7 eV XE p=A, B7} FDM/CDNO= uﬂﬁi&]b H&%ﬂ% =

ABY AEHE 20102 0CCAL3A 3 FOMEA o= p=A B7} vy = WHS EAst, e
20309} 2AEH T 20402 AHW IS 2d202] DMRS %o F /9 <tely EEV} wjHEE ALE

HE 2d209] DMRSE 2A1EW S 2d10% ®lusle] 7]FE4lse] densityds =9 AE 4 A5s ¢ A2

ATH. AT 22302 ZHo] 29 0CCE A &3l + eyt XE p=A,B7} FDM/CDNC. 2 w3 = WS %=AS
v AMHE 20402 0CCHL3IA &1 FDMA o2 p=A B7} Wi EE WS TAIST, tggoz AMHT 250
o} AW E 20602 AHEHE 2d209 DMRS ol dl /el ¢tely EEV} v HE -2 =ASE. o, A
g 24 AeE T A717] 8 AEAE 2d209] DMRS FEolA DMRS7F AEH A e ABAFolE HYg

DMRS power boostings 91¥F %2 ALEE 4 vk, 2HWS 2e502 Zo] 29] 0CCeF FDMES ) -&3fe] dl e
v XE p=A,B,C,D7} FDM/CDMS.E wig == WS A8t AHHS 20602 0CCH-E3MA @83 FDMEA o2
p=A,B,C,D7} Wi H = WS EAIETH Thao R AEHSE 2e709 A S 20802 AWM S 2d209] DMRS %lz
of oA Jje] Qtelvt XEV} wiB = A5 EAg. o, MY 4 s T A7) AsiA AEw

mm

2d202] DMRS TZollAl DMRS7F AFE A k= AMBEAZAE U9 DMRS power boostings 93 &&= A}%g ¢
ATE. AHEWME 2702 o] 29 0CCe FDMES A-&3te] oA 71 <tely 2 E p=A,B,C,D,E,F7} FDM/CDMO.=
A

FE = WS EAE AHHE 20802 0CCH &4 2ol FOM o= p=A,B,C,D,E,F7} mjF= = Y =
Algtt), AR S 207090 AHH S 2080004 JEHIV XEVF v E = WS A7) ¢tHY ZE usg W o
27 telvt £EW RS density’t 443 &2 5 ZH=th, o] MU-MINOS $)3) ddels oteluy XES
7Fst YAl oA, divit A& e Ad AEE 7HE ] wiEe] g dErt

Z =

oﬁ
mlo

1

ko] A

Lol

H~l ro

2 RS density® Zbe XEE d9star, A e U gddoAlE 2 RS densityE 2 XEE dY3S
= o] 7bssith. tghgor AHWME 20009 AEHE 201002 AHMF 2d209] DMRS TF&ol oyl 9 ey
S EAJSeE. ojul, AE FH s T ATI7] HEA AEWME 2d209] DMRS -3l A

EEV wg e B
DMRS7} A5 g MBAIZ ]S H]Y DMRS power boostings 3+ &= AFEE 4= Jul. AHEHIE 2090
Aol 2] 0CCet FDM= #-&3te] % 7§e] <tely £ E p=A,B,C,D.E,F,G,H7} FDM/CDMC. & vwisg == WS =A
sl AHWF 221002 0CCH R34 93l FDMHH2] @& p=A,B,C,D,E,F,G, 07} WBEE #HS wA&T. 4] 4
W T 2210, 2e30, 2e50, 2e70, 2e90°]4 0CC7} 3= Aoz HEEH+= 72 power imbalance A7} ¥A
A &= AHS zk=th, LIE A28 A9 Az ez 00C7 289 799 power imbalance A7} A st
o T 79l PRBSlAl ® PRBulth OCC7F b2 Al Aele Aleko] o). mixutoz AHWME 201102 AEHT
2d309] DMRSTZE =AIg Aojw A¥EWE 2d30A = 12 AEANE EF DRSE ARESH7] wlE
7C(Zadoff-Chu)Z AF&3lA orthogonal 3t DMRS ¢HHlL} £ E A dsl= WS a18d S glvk. ojw LTE A<
7+o] subcarrier spacingo] 15kHzE 7Fgstar 8709 Cyclic Shift (CS) fieldE A &3dte] 8/H74A Y
orthogonal S‘EU} LEZ X943k 4= v}, 2d309] DMRSTFRE &&3E & U2 Wy o = 4719 ABAge 7¢

© 2 FDM&}e] 4709] orthogonal SHElU R EZ dEe WS n#s Fx Jup. B dgox Ay =
2e10~2e1109| A A|FE DMRS 3ol <FEIV XEZ}F wsg == Wl A sA et

2{el A= 7] E2doll A A|FE Unit DMRS F&o o B 479 JElvt XEZF wisgs e WHE A4
2dol A= Unit DMRS -2 AW 8719 ¢ty LEJ v d= viS A 5kaT, o|wt) o ge 4
U XE wlgE& 984 Unit DMRS -3 TDM, FDM, CDM F7}& o= 3 =2
21109} f=2f2000 A o o] fe2d200] AIRPgO R TDMH O o W& 7o) ey XES wiEA7= Slo] 7hest

g
a
g
a

O
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o}, TDME& AFE3Fe] orthogonal QFtEIY XEE g3t Ao F3 o] RS density’} ZHl2 FX] &&= 3}
1 AR, AE E9 (3ol PRB)OIA DMRSS) density’} ZolxE w@do] tl. dAE w9jol A DMRSY d
A fA87] 918+ higher ranke= AE AF3bo] wlg- T3, Fukp Ao A9 selectivity’}

(]

mmfrﬂ(ﬂ
:E‘,‘D’Oﬁ% fato)

=3 %3—

ol AHE k= HE aeste] FDMelvt CDME AH&3te] orthogonal FHIV XEE 43t HHE 11elE
ATt dE Eo], E2{309 F2f400A4 ¢ o] E2d207} FHFFOE FDNEO o WS 9 <HHY XEE
A7 Aol 7hssith. AN FDMS AR&sto] Qe XESFE GFsts A9 A% @97 o] PRBE
GAE = o] wAgth., ek =21509 =2{6000 49 o] 4 Aol 0CCE A &3ate] o] W 5] <t
U ZEE ujgA7)E Aol Jhssitl. ®Hrp FAIF R E2(508 £2d20004] 0CCHo] 8% Algale] 8709 <)
U ¥EEZ nultiplexingdhs WS ZAI8HH | 2508 £2d20004 0CCZH o] 82 Alg&3le] 8719 ¢te} FE=S
multiplexingsls WS LA}, E2160%  %=2d20004 0CCAo] 8& AR&Ele] 8/ <HHY EEES
multiplexingdtEs HWHEE Z=A8H, E2f60%= F2d3001A4 0CCAo] 128 AMgsle] 12709 <Y XES
multiplexingdh= WS Z=AI8th. o714 O0CC codex Walsh-Hadamard code® g 4= git}. thgor =
d30¢}t Zo] BE AEA 7 DIRS SCE A= Aol A AHe vke} Zo] &d3oe] A& <tHU XE
=g H o tﬂrﬁH &3k otelu} EE o] e 4 vk, wHeF Ed300)A ABAPe] +AS 15kHzE T}
Astar 76 N A2 CS3ke] 87019 orthogonal SHHIUY LEZS A3 A-¢ %2108 o] TDMS 2 &3&to] 16719
orthogonal O}Eﬂur EE o] 7hssith. wheF Td300lA4] 4719 AEA ] AR FIMS AMEE A5 A

e} Jj_ _%

470¢] orthogonal <¢HElY FEE X Lol rMssll, E2f109F o] FDME =g AS 8/Me Hu 8719
orthogonal CStEY} XE x]o] 7}esit)t. e =21209F Zo] F714Q FMNS zad 4% FHd 12719
orthogonal StE|U X E A glo] 7}‘—8‘3}‘3}. 2 oA & 2fdA AAlE gHY X E &7 vy
=Tk, DM, FDM, CDM& ZFste] 482" & dom, vt WP o= orthogonal HHIV XEE &
b5t o2 Sof, okx] A u}g} o] m2f100]u} Z21200 4 9} Zo] TDMRHS: A&l ¢
et Aol Zd? 9o Al DMRS®] density”’} =olAl& wieo] Q). olfdt dHS By
2 227001 M 9} o] AEdlE F £FS VTR TIMSEAY E2f8001 M 9F o] dA&dt= F
0cCdol 4] CDMe] Ag" % th. A7) 2709 E2{8004E F £2L 7|Zow M4y
LE2{800 A1 TDM H+= CDMe] A8+ Al @9le &2 A ek, Hgh Z21504 ¢ &
Agste] A g/l QtHY XEE wigA7IE= WHA @] weF DMRS7F ZC Af R BA8E Ag-ols E=2(900]
Ao} o] CSE olgste] F7H4Ql QtHU XEE Adsh= Zlo] 7hsslth. olE B0, E2e 500418 ol
FDM/CDMe.Z 4712] otelu} LEZ multiplexing®] ® A9l CSE AFEstH F71%21 ey} £ E o] b5
3ltk. CS field7F 471&E wHEo1d A AW 16712 ¢telv £EZ 43k 412 glty. E2f90 o419 o] 0CC
Al CSZ= A8 Ao 34 A2 RS density’} ZHE FX 5= Ao 9

I

56 A Alz=®lel A= DRSTE7F vrR AR Thed 4 okl ofddl oigk dz HA 7hsd DRSS &7t
Front-loaded DMRS®} Extended/Additional DMRSE & o] & 4 v}, FA|H o2 HW3H, Front-loaded
DVMRST= #h2 dlo] E]i‘%é 913l NR-PDSCHO] 2ol 91x|8h= DMRSZEA] shub = 7 7] <14%k OFDM 4l
2 FAE 4 k. =3 Front-loaded DMRS:E= NR-PDSCHO] <ol fA|st=d], == A7} nAHE 4+ YL,
flexibledtAl A= % Au}. olE 59| Front-loaded DMRSS] $1%]E NR-PDSCHE] Az A A&z Al
739-oll NR-PDCCHS] gl 23] Front-loaded RS7} flexibledtAl W& E 4% 2At}. Front-loaded DMRSY #
27} A EHE -9 flexibled 29 FddS A93lH, Front-loaded DMRSS] X7} n A== 25 o4 A
o] DMRS:E &4 22 Aol dsHrt 7P ¢ ok, sHARE Aojxde] G0l configurablestAl A5
7, AolAde] AFEEA v MBIl dHelH AHEe] DMRS7F o Stell 91X|akA] %324 decoding
latencyol H<g 4= Ar}t. Front-loaded DMRS$] ¥1X17} flexibledt 7d-%- front-loaded RS7F & dlolg g
o] Qo 9 Al Fo2ZH decoding latency WA FHE ZEAT, front-loaded RS $]X|7} variable
oz Az DMRS HAI7F g A e]x] gko} FHdAO] E Advanced receiver =gl A7} A4 = Q. o]
A FrHH R HENA ATd"s EYste HEE 18 7 YA durd o R DRSS 9X7F 124

o] A]/\E“ °°ﬂ°ﬂ Boh fgek o]l k. wEkA A e e o]-f-E Front-load DMRSE 1174

d S Albetth. =2go] Front-load DMRSO] $1X& &3%9 Hol7F 7 e 14
52 A5 tHOH/ﬂ 7—?*—}* LAIEF T, o714 Front-load DMRS®] 14 A& Aol A Aol 93|
o 03@10] A 2719 OFDM A&z 4" 29 %2g107} o] Front-load

oF Ao}l AEe] gl A 3718 OFDM A &= 4= 495 =2g2207%

Front-load DMRS% 4HMH OFDM N%oﬂ AA gk, kA Aw g wpel o] 7)ok 2ol Front-load DMRS®
[ez]

-

of o8l ARHW, Aol Aol AR W wEF HHA FE A%

ﬁjg m&
o

o
eS|
-]
=
o>
Ja
oo
:L
ﬂm&
111

A=
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[0162]

[0163]
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decoding latencyE Folv=dl &3l7F I& 4 Art. wEbA] 2 Ao = gdd WHe® ¥ wE Front-load
DMRS?] XS HAT F v WHE AAst. dF Bof, Ao Ade o] Hul 2712 OFDM HEZ 4
2 A9 2g103 7] Front-load DMRS:= 3WHA OFDM Al Eo| nAst= AAI A, %2g307 79| Front-
load DMRSE 1™ OFDM Aol nAste A4S A4 4 vy, 185 8ol met o] F 7HA] Options
configuredl® Front-loaded DMRSS] Y7} nAFHE 297 z2te ddS wdst ¢ o, FAFoz =9

T Art. & E°], RRCSF & 49l d
. g& whgo s MIBY SIBSF e A~

=3
e 1Y s v olgk g,

Front-load DMRSS] $1X& AAgste AL li|—°(;t§f_]— W o 7 ool A

olo] Al2gH S E3l semi-staticstAl A

g Ao MA & = vy, ®=3% IIE &

SPS(Semi-persistent scheduling)& &3 AAs= A= 7}5—0}3},
S0 =2 Extended/Additional DMRSO] thallA Adw3ic}t, <ka A3t Front-loaded DMRS:E High Doppler”d-3thol]

A AR wEA Wile AES EYA st Zlo] EVMssRE Y-S AL 45k oyl ATt

}:]
&=
w3t Front-loaded DMRSRFO. 2 += frequency offseto] W3k corrections F33t= o] %7}%&@. w2} A

o]
23k o]+ 2 &£XolA Front-loaded DMRS7} AFH = AA KT FHEFo 74421 DIRS7F A$2E Hert v, =
2hell Extended/Additional DMRS7} HEEE A& £ dol7F 7 E& 14 OFDM *‘J%OJ 7Ag-ell tjalx zkzt
E=AEFA T, E2heE E2golA A3k viel o] Front-loaded DMRSSY $1X1E AA3J %2010, &=2g20, 18]lal =
2g309] W8l 27+ Extended/Additional  DMRSE  E=AIEASCl FEIT. E=2h10~%E2h6000 M=
Extended/Additional DMRS$]X]ZS LTE Al2"lelA (RS7F ALHE XS Jajr] A3 Ao FE3t), o=
LTE-NR coexistencel 3ol 114 kol fFalgh FAS 7Fd 4 vk, FARF E2h70~%2h909] 7 5-ol &
©2g303} wlx7FA| 2 Front-loaded DMRSS] 91X7} LTE Al®lol A (RS7F A= X9 AXA A, £39
Zol7} 7 OFDM A<l 4 9-o= m2holl =Ag vle} o] Extended/Additional DMRSS] 9127} shupz dAdd 4
Jgof whal]l &3] Zdol7} 14 OFDM Al &<l 7 9-of= Extended/Additional DMRSS] 9|7} Dopplerdatel ulz}
A 22 A" ek k. dE 5o, Aldel wEA ®geE FAdAE E2h20% Fol
Extended/Additional DMRSS] 9IX& HAAT 4 glovw, Ado] wlg- w2 Wastes Aol ME Z2h307 o]
Extended/Additional DMRS®] $1X|& HAT a7t vk, A7 AAolA =2hét Z2ge =2dollA A9
Unit DMRST-ZE 7|2 o2 DRS7F AAEE 71EAQ A& B8 Ao, Z2foA] Al ule} o] <teL}
TE 45 98lA Unit DRSTFZE7F SdE s F$dds RS A48 9Xe F7HHez 449 5 S 5
53tk B39k Extended/Additional DMRSS] 7 $-oll = AlZHdoll ofg=<] DMRSZF Ao webs DMRS LW = &
A7F LA F vk, wEpA o]l g A °°ﬂ% £2d103% o] FIr4 B densityE ZHE DMRSE A o=

¥ DIRS SHBI=2 Zol= o] 7b5ahe),

olgf= A7) el wet DMRS T&7F vhFetAl e nElste] 71A5o] DRSS FFRE AAstE WHE E
sho), Ao r Av] Wi wEW X YEE orthogonal SHEIY XES7E F7kgel wel DMRS port
multiplexing WHo] &de}d 4 & FE3}. w3+ Unit DMRS F+FoA F344 & RS densitys A4 sk
T A& FEeY. 18]al Front-loaded RS9} Extended/Additional DMRSS} o] AJZHd &€ RS 325 A
A F 5o FEETH. old metx 7|Amo] AEFEAC A3 DMRS TRE AAAES o, wdo] AAH
DMRS TxE& 73t Ad 45 & 357 ﬂéﬁ*ii olel gt AAE ddolAl Al1d® sjFolof gt}

DMRST-3= A2 semi-staticdtAl T dynamicdtAl A2 4 vk, DRST2E semi-staticdlAl AAsI= 7
& s S higher layer Ala1d® S Sl DMRS 4 TFZE AAske WHolg. Bu FA|F o2 RRCY RS
dd Al2Ed dEo oy & 33 Zo] A4 AEE TIANAE 5 Ao

[ 3]

—-— ASNI1START

DMRS-Patternld ::= INTEGER (0. .maxDMES-Pattern)

DMRS-timeDenzityId ::= INTEGER (0..mazxDMRS-Time)

DMRS-frequencylensityld ::= INTEGER (0..maxIMRS-Fregeuncy)

—-— ASN1STQP

Bty FAH o2 #3004 DMRS-Patternld® sl o} mjdoz w5 HHEE AAsh= 3o 71Eslth. o7]A
maxDMRS-Patternt FHu] AA 7}k DMRS-Patternlde] & UElAT. & & &0}, 7] AAldddA] MU-MIMOE
23] 12 orthogonal DMRS X EZE wjH3sl= 9o 87019 orthogonal DMRS X EZE wjH3st= = H9-9 =i
Helo] deld £ Jd= HE ARSI, oldk Ao DMRS-PatternldE o]®3ste] Gtz #lEl ARE XA &)

_24_



[0165]

[0166]

[0167]
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= & AUtk =S %304 DMRS-timeDensityldE &3l AlIHE &€ RS 7325 AASE Zo| 7hssitt. ¢7]

] maxDMRS-Time:= ZHth 274 7153 DMRS-timeDensitylde] 45 uWEldtt. o & 59, Front-loaded RS$}

Extended/Additional DMRSS} #o] AIZHY #d® RS F+2E AAstsd A9 4 duh, Ao @ 134

] maxDMRS-Freqeuncy® 3 Uj

= =& x48t7] 98t FIbd

2 e g2 A 2 5 dsel

| Awsta 2 dwo] o3E w7 Y3 54 dE AAg A
=

Fugth, 47 golt B owge vlE WeS 4 2
A woln], B wye] WS AFHUA = AL ok, F B uwwe] sEH Apde] ngS gE olF
&3 471 % A o] &ahs AR A A AR F A

4 9t} oo J)H o] AEBA =33

Ba A4 d45E DMRSY #+xE mlolsr 4 DMRST%E dynamic3}
A A= 2 0 s o 2 DRSO uj) sk

& A3y, wkek Adv)o A RRCol DMRS ARZE AAe Wl {44

Ar 7} MAC CEoll AA3tH ¥} dynamicdhAl DMRST-Zol that AR S AAsE Zo] 7lssit. &0 & DMRST
%Z dynamicdAl AAsE 7P 7hdd RS DOl DMRS T-=ol i3k RS Yo Hgate Zoltl. ol 7]
2221 F2& 84 DRS 7xE dynamicstAl &F35H7] A B=rt A&EA &= DCI formato] W= A9
2 4 9tk DCIE ©]83te] DMRSTF2E AASIA =™ dynamicdAl DMRS 39 WA o] 7FsalAlE FHol o
. Wil o]5 293ty] 8l DCI LWl =rt WdAsE wo] gt

<A2-24 A o>

A2-2AA el = Z1A=ro] DIRS ArE el Alrdyshs e At oA Awgdt nieh o] LIE Al
goll = sh7] DMRS BR7F HolEel mjgEe] DCIE F3l AEH™, MU-MIMOE #13 47H€] orthogonal DMRS

portZ A Y3st= Elo] &3 2709 orthogonal DMRS portZ A sl 7]F Ho]EL RRCE Faf AAE 4+ .

@® Antenna port(s)

@® Scrambling identity (ngp)

@® Number of layers (rank)

NRol| A= LTE A]|2~®l3} 28] MU-MIMOE €13t orthogonal DMRS port7} o 12707} A

2 4= 9. o9k T
o] 7]%& LIE A]2®l3} de] 719 DMRS AR S FASE 7133 oz Ay ARl g

=] e dres gz 77t

™ AA = HHES 188 ¢ gk, $4 SU-MIMO2F MU-MIMOE dynamic switching® & & A& 13k
o}, FAAHoR A7) AX F Number of layers (rank): FHd 128 1dE 49 4bite] AB7} DClo] xgh=
o. 1

4= A}, wkeF Number of layers (rank): o 82 ek 490l 3bite] HW7F DCIo xgd 4= 9l
Th& Antenna port(s)BEE EE WHE o] AA YXE AAletes HPoz Alady 4 ¢ Ak, odF 5o,
orthogonal DMRS port<=E Ho) 127} it 29 4bit9] AH Antenna port(s)={A,B,C,---.,L}7} DCIol| *3&+
= 4 9tk olu] Number of layers (rank)”7} 42 2 ¥l Antenna port(s)FE7} AZ XAE A, AL&HE
Antenna port(s)+ A,B,C,D= AHAAE F v}, oju F 8bitE AFE3}o] Number of layers (rank)®} Antenna
port(s)AHE FAst= Aol 7}s3th. orthogonal DMRS port+= HW 87bA arelsr 49 3bite HH
Antenna port(s)={A,B,C,---. H}7} DCIel X3=& 4 v}, o]ul Number of layers (rank)7} 42 AAE 3
Antenna port(s)HXH7} AR AAE A, AMEHE Antenna port(s)+ A,B,C,.DE AA" &+ Jdrt. ow F
6bitS AF&3Fo] Number of layers (rank)®} Antenna port(s)HEE FEAS= Aol 7lesdich. ol9k g,
Number of layers (rank)<¢} Antenna port(s)HRE A A|stE WHOE bitmaps &3l WHS 1ds & &
gtt. Bk FAFoE Ho 12709 orthogonal DMRS portES e 7% 12bit bitmap= ©]&3}o] Number
of layers (rank)®} Antenna port(s)JEE XAISI= Aol 7Festtl. T3k FHo 8719 orthogonal DMRS port<
2 ud 7% 8bit bitmap> ©]83+e] Number of layers (rank)®} Antenna port(s)FHEE EA|st= Aol 7}
otk A7) wollA Number of layers (rank)®} Antenna port(s)®X = SU-MIMOSF MU-MIMO2] dynamic

switchingsS a#]dbe] MU-MIMO X 9E 93t A orthogonal DMRS portFE ielste] Awstadrt. skx % SU-
MIMORHS 128k Htl orthogonal DMRS port+E &]d A9 oo that N2dd oMsl=x o 724" 5+ 9
o}, o E Eof, MU-MIMOE €3+ U orthogonal DMRS portg+: 120]aL SU-MIMOE ¥ 3F FH i orthogonal DMRS

portFE 8% A" A$-of, SU-MIMOWF F23tE modesS e 79 SU-MIMOS ¢+ o) orthogonal DMRS

port9HS a12]&te] Number of layers (rank)® Antenna port(s)@BE7} Ala2ds = 4 v}, npx|wo =g
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[0176]
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Scrambling identity (nSCID) X Al A nSCIDL] & elste] w2 A|2dE® @ 4 Qo). LTESF 2ol 2
70 nSCIDA Y 49 1bite] FR7F DCIol X382 = o, AT NRelA F7Fe nSCIDE X9 ZHF-< A

Y HESE S7HE $ A
<A|2-3A A] <>

A2-3Q A = A2-2- A ol A =gk upe}t o] Aol DMRS BEE ThEolAl Al1d =

Ikttt A2-3dAld o] Wi 7] LTE Al &¥3 FARSHA DMRS tables o]8-dte] Al1d® sk W& A
L3l A2-224 A ool A9} o] 71 orthogonal DMRS EE7ZE A|lE A olo] st Al

B9 AXA == EA7F vk, webA DMRS AR tigk ga3# ] A addE 183}
Ao A= DMRSAHKE] digh A9y LHIE=E Eole WHE ATgrh. A12-3A A oo A
W =E ZFol7] $9ste] 317 DMRS AKX ZF Scrambling identity (nSCID) H3i= DMR
A2-2 A ol e} Ze o r wE AIY" k= WS AR

2L

o

w

w2
ot
o
=
@
2
Fel
i
o
2
g0
ad
=

@® Antenna port(s)

@® Scrambling identity (ngp)

@® Number of layers (rank)

w}E}A] Scrambling identity (nSCID) M= A nSCIDY] & dste] wpz A|adsd € 4 9lvl. LTESF 2
o] 270¢] nSCIDAX Y& 79 1bite] F®7} DCIol whz *¥3hd 4= vk, kA% NRollA S7he nSCIDE A&t
Ao A HESE S7HE ¢ k. ughd A2-32 A do A= A7) DMRS A H.F Number of layers (rank)<}
Antenna port(s)BEE A& 9 H|EE o] &3] DIRS table® A|2HE® 3= WS AWt ¢4 o]& ¢
glo] A|2-2 AA]do = UED A Y3h= MU-MIMO layer<=7F Ho 291 A5 s}, 28] DMRS Al1d¥
HIEE Zo]7] $13t9] Antemna port(s)HEE A2EH 3t thgst WHS AQtgltt. Antenna port(s)7g R
£ Ad9® ote WP oR el AEE d&ste WS 18d 4 rh. Antenna port BEE A9
olo] NER EHaE AL, /1MFo] RRC signaling® 3 Sl AFESIoF & DIRS port S T
Aol rFE 402 AT F k. dF 5], 71A=S user groups 19} 28 FFE3FAL group 19 ARE
At A= DMRS port=A,BS AM&E%EE dal group 29 AMERFlAIE DMRS port=C,DS AMRIEE user
grouping= & + vt ¢ 2 A9 dolo] AsE FHSHA| i AR&Ael Al AR&EfoF ¥ antenna
port ARE AAs}E= W F = Aok A o r, TA=E olfd FAE fl8ted user

b E O WO R C-RNTI®F subframe 192 HHE &8s}

groupingS I A
o], user groupe 2/|&E Y+ 4F subframe noll A< user group

I s T
o Az7tH e g WA S =
%)

o714 ¢(i)E pseudo-random A=) initial statex c(i) = f(ngq)

2 AAd 5 Y. user groups
3N eldo® e A9-ol® C-RNTI9 subframe 9192~ AW E &8 5 v},

go 2 o HES o]g3te] DNRS table® A29¥ sl Whyslt ##ste] Al 3GPP RAN1#88C A

codeword v ¥## agreement ¥ working assumptiong o}z 9} Zr),

@ Agreements:

- NR supports the following number of codewords per PDSCH/PUSCH assignment per UE:
For 1 to 2-layer transmission: 1 codeword

For 5 to 8-layer transmission: 2 codewords

FES for 3 & 4-layer transmissions — revisit today

@ Vorking assumption:

- NR supports the following number of codewords per PDSCH/PUSCH assignment per UE (Altl):
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[0189]
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[0194]

[0195]
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For 3 and 4-layer transmission: 1 CW
- FFS: the support of Alt2 (mapping 2-CW to 3 layers and 2-CW to 4 layers)
- Companies are encouraged to evaluate the case of multi-panel/multi-TRP scenarios

olo] w2 1 codeword® 4709 layer d57FA] A Q== Aol F235tth. A9 1 codeword® 2702] layer#
AR A9 s AE ol vk, DMRS AHEE codewordsrol wel EXo] Alad¥ = AL eHF=

gl SRl Felst.

Wb A 1 codeword® 4709 layer AE7bA] A LEE AL ek DMRS table T]AFSl HPHS 11¢] 3
SU-MIMOS} MU-MIMOZ dynamic switching®d 4 U+ A= skl MU-MIMO A9 ZH o orthogonal DMRS 3
T2 128 718 g A7) A¢kE Antenna port(s)AE Al19® HWPHS o] 839 user groupingS 370
T-isle] ol F 4-6Z o]&3te] 3BERE Number of layers (rank)@} Antenna port(s)AHE FA|sHE A
7153ttt

wepaA], B oubgo] = AA]do] A SU-MIMO E MU-MIMO *]1el]l W& ZH o) X9 orthogonal DMRS ¥E F=of u}
2} user grouping = % DMRS tabled] &9 WH &&}d 4 v, o & S9], SU-MIMOZ orthogonal DMRS
ESFE AR 9 A Sl ol & 49 1 67HS AFEste] A HARE ] user group®E *HE
Qlth. T3 MU-MIMOZ orthogonal DMRS ZEFE 1270740k &3 A= T 4-68 BT o] &3le 3719
user groupl.Z ¥ = W% sl=slth, w3 ofe M9 DMRS table®Z €39 Ao 2 codeword Wl T
A ofol] thgh it AHE Al olell tig FElY EETL user grouplell tid X E WE® yPgE = 9ot

M ofy

=

o}

I
ke
o Ruofm

ol

[¥% 4]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 1 layer, port B 1 6 layers, ports A-F
2 1 layer, port C 2 7 layers, ports A-G
3 1 layer, port D 3 § layers, ports A-H
4 2 layers, ports A-B 4 Reserved
5 2 layers, ports C-D 5 Reserved
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D I Reserved
[¥ 5]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port E 0 5 layers, ports A-E
1 1 layer, port F 1 6 layers, ports A-F
2 1 layer, port G 2 7 layers, ports A-G
3 1 layer, port H 3 8 layers, poris A-H
4 2 layers, ports E-F 4 Reserved
5 2 layers, ports G-H 5 Reserved
6 3 layers. ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved
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[0203]
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ZIHS3d 10-2018-0105555

[3% 6]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port | 0 5 layers, poris A-E
1 1 layer. port J 1 6 layers. ports A-F
2 1 layer, port K 2 7 layers, ports A-G
3 1 layer. port L 3 8 layers. ports A-H
4 2 layers, ports I-J 4 Reserved
5 2 layers. ports K-L 5 Reserved
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved

tt2o® 1 codeword® 2709 layer dE7b4 A Q¥ = AL aeldte] DMRS table t)AFel ¥M-S medkt). SU-

MIMOSF MU-MIMOE dynamic switching@ 4 %1% 455 a1zdshal MU-MIMO A1) # ] orthogonal DMRS EEFE
122 743k 7459 7] Ate Antenna port(s) AR A29d HYS o]83}e] user grouping= 372 &35}
of o] F 7-95 o]&3sle] 3H]EZE Number of layers (rank)$} Antenna port(s)HEE ¥A|st= Ho] 7H&3)
ot
[3% 7]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 3 layers, ports A-C
1 1 layer, port B 1 4 layers, ports A-D
2 1 fayer, port C 2 5 layers, ports A-E
3 1 layer, port D 3 G layers, ports A-F
4 2 |ayers, ports A-B 4 T layers, ports A-G
5 2 layers, ports C-D 5 & layers, ports A-H
i 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved
[ 8]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer. port E 0 3 layers, ports A-C
1 1 layer, port F 1 4 layers, pors A-D
2 1 layer, port G 2 5 layers, ports A-E
3 1 layer, port H 3 6 layers, ports A-F
4 2 layers, ports E-F 4 7 layers, ports A-G
5 2 layers. ports G-H 5 & layers, poris A-H
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved
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[0206]
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[0209]

[0210]
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[3% 9]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port | 0 3 layers, ports A-C
1 1 layer, port J 1 4 layers, ports A-D
2 1 layer, port K 2 5 layers, ports A-E
3 1 layer. port L 3 G layers. ports A-F
4 2 layers, ports |-J 4 7 layers, ports A-G
5 2 layers, ports K-L 5 8 layers. ports A-H
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D T Reserved

7] A3AN A Ak RS JRE DS B8 wuz Agehs
grouping®] el wel 2E wE TSR ojH AREAVF o' XE AEUAE RRC s =
Hol vk, g FiA WS 3] F 103 o] user grouping® ol A3 glo] dute FE FASt 1
Qtell A4 ¥ QIAHE RRC signaling® configured & itk ol& S0 & 1094 AWHA &4
AbgE o) port=AS AR A port=ES A}EIA|E = [E ALEEA] RRC signaling® AAelE = o
o] = Ao A user grouping?] Foll wEl thae] ®UF AMSHEE A9 3] AWE WHI %
o R &89 F Ades WA,

7}-21 RN =
[E 10]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, portAorEorl 0 5 layers, ports A-E
1 1 layer, port B or F or J 1 G layers, poris A-F
2 1layer, port CorGorK 2 7 layers, ports A-G
3 1layer, potDorHorL 3 8 layers, ports A-H
4 2 layers, ports A-B or E-F or |-J 4 Reserved
L 2 layers, ports C-D or G-H or K-L 5 Reserved
6 3 layers, ports A-C @ Reserved
7 4 layers, ports A-D T Reserved
vk MU-MIMO A H Tt orthogonal DMRS EEFE 8% 7} E 7o A7) A<t Antenna port(s)HH AL
g WS o] &38lo] user groupingS 272 FE3Ele] 3H|ER DMRS ARE FASE Ao] sMeditt. ojuf $-
A 1 codeword@ 4709] layer A57FA] A Q== AES Aysle] & 49 E5E o] &35to] DRS ARE XIAE
gltt. ol9} &l 1 codeword® 2709 layer A%71A] X QLuE = AL 2ed Ao F 79 E8E o]8£3] DMRS
Aug Fd 5 Aok,
Yol A= SU-MIMOSF MU-MIMO®] dynamic switchingS Ielale] MU-MIMO X €S 93+ o] orthogonal DMRS port
5 =gk DMRS table YAl WS ARSIt 3FARF SU-MIMOWHS: 3188 79 ool digh Al1d® o
A== o A" 4 ). SU-MIMOS] #H i orthogonal DMRS EESFE 8% 71T Z 9o 18]al 1 codeword®

4719 layer dE7HA A QLEH+= AL ngstH ofdl E 115 o] &3te] 20|EE Number of layers (rank)$}f

Antenna port(s)HH S FAsh= Aol 7Fs3T).
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[0216]
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[ 11]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeward 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 2 layer. port A-B 1 G layers. ports A-F
2 3 layer, port A-C 2 7 layers, ports A-G
3 4 layer, port A-D 3 g layers, ports A-H
719} o] SU-MIMORES 23t DMRS AX Al1¥ & fallbacks 23 AFR o Wz HFE Aol 7hs
sltk. LTESA+= DCI E9 1AV} fallback®® 523k DCIZ Aoldth. NRAAME fallbacks w3 A=
7b 4eE A ool dTdEH= DCIoAE Al1d® eW3=E a1Efste] 7] 114 AAIG vkel o] SU-

MIMOWHS 3183+ DMRS tableWt Az2¥® = 4 9o}, =3 SU-MIMOES &3+ DMRS table& common search

spaces F3l AEHE= 4 o,

<A 2-4dA] o>

A4 A el = DL/UL7} commondF DMRS 2= TIAFQl FHUS uw] 7]x|=9o] DL/UL DMRS AEHE wiho Al A1 s}
= WS Aersith, Ay A1AA Ao A AletEl DMRS tlAFele] DMRS =H®l, 91X, 2#]3l scrambling sequence
7} DL7} ULel & 0}71] AL 7 US5S PASIA Y. me grek A/5keF g7 FAe DRSS FRE 2 H

W A/ekeE ¥ 4 DMRS EEE& orthogonal 3tAl &dste Zlo] 7hadl|#7] wiZel flexible duplex®} 22 374
ol BTt Md F4 s FIANA T A7 Yol dEE 7 AeS BWASKAT. g /s Za9
DMRS XE¥E orthogonaldtAl &@stA] FUiete A/steF ¥a7F 943 DRSS =& ZHA /33 F=9
DMRSE A& Y& sequence IDZE AA3] 7HS random3} 3t Aol 7Feal X th, A4 A ol A= duplexing
flexibilityE $3Fe] DL/UL7} commondt DMRS TZ= TIAFSl H & u] A/sheE H=A2 DMRS M-S #HA43) 3
7] gk Al2EE WS Areh. 3 AadY eHI=E T—qui YAl WS aelgtt. 4 olF
H3led duplexing flexibility fieldE& <& FQ7} Qt}. duplexing flexibility fielde Z Qo] wa} RRC
Lt} MAC CE, %+ DCIE %3l enabling/disabling E 4 At}.

p

mlo

Duplexing flexibility field”} enabling %S o, A|29%y ows|== welsle] AH/8}eF "9 DMRS 7+
= H&sh syl 9 A AR WHoE 7] A3HA A AkE WA fFAFSEA orthogonal DMRS EE9
subset= DL¥} ULel Z+z} &star DL ULel Zt7] U scrambling identityE 93t WHES 1dd 4 3l
o}, FAA o2 DL orthogonal DMRS XESE U 87] A ¥3}al UL orthogonal DMRS X EFE Hu 4717}
A AP A$-ol ®129F F135 o]g3ko] DL/ULC 3k DMRS ARE A2d¥ st Ao] 7hssit). o714 &
129} 3213 A3AA 9 ZF 347 358 FUsITh. & Eo, 3® 129 E132 DLE A& DRS Al1d™el &
|9 F o, 283 E129 %135 SUUF ULS 9k DMRS Alzd el &89 4 vy, 18la DL Ulell A
2 ThE scrambling identitys @@ste A5 /33 F39 DMRS M-S randoms}t s& Zo] 7hsalxlTh.
TSk o]o] th$t Number of layers (rank)®} Antenna port(s)@HE 3H|ER F A= Zo| 7Mssit.
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[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

SIHS3 10-2018-0105555

[ 12]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 1 layer, port B 1 6 layers. ports A-F
g 1 layer. port C 2 7 layers, ports A-G
3 1 layer. port D 3 8 layers, ports A-H
4 2 layers, ports A-B 4 Reserved
b 2 layers, ports C-D 5 Reserved
6 3 layers, ports A-C 5] Reserved
7 4 layers, ports A-D 7 Reserved
[¥% 13]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port E 0 5 layers, ports A-E
1 1 layer. port F 1 6 layers, ports A-F
2 1 layer, port G 2 7 layers, ports A-G
3 1 layer. port H 3 8 layers. ports A-H
4 2 layers, ports E-F 4 Reserved
5 2 layers, ports G-H 5 Reserved
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved

7] dlAlel Al UL o] 4layer7HAIRE Aol s]o] 5-6layer AFo] A YA & Ao ULA
tableoll A Two codeworksell dl@als Al2gd 2 UL AEAld AH&EA 48 4 o).

ofx

of &%= DMRS

Duplexing flexibility field”} enabling oW, A28 eWe=S 1este] A/3Fe F=9 DMRS 7Hd
= Hast 5] A FHA WHor A7) AEAlAel A AlRbgE WU} FAFSEHA orthogonal DMRS EE ]
subsetS DL¥} ULell Z}Z} orthogonaldtAl €9sls WES nddd 4= Ark. FAF S22 DL orthogonal DMRS
XESFE Ho 87 x¥dr ULS orthogonal DMRS EEFE Hu 4717h%] x|94& Ao F14, E15, 18l
#16S |83kl DL/ULel thdk DMRS BHE A19™ ske Zlo] 7bsatth. o714 3149 %152 A3 A o 9]
7} %49 %59k sdatrh. 2¥al 162 363 v]alste] orthogonal DMRS 2 E S 9l dF ¥XE HI7}
MAET, =3 LSl 4layer7HARE A% o7

El3

A= 78 ske] 1 codewordd 4wt 7 ske] E o 7 M7=
ATk, ol Wk g 3l dE FAF R AWstd, & S0 ¥ 149 152 DLE Y3 DMRS Al
Yol &&= 4 gy, 28 162 ULS 93 DMRS ]:L%j o %L%%‘ —’F A 0]1315& 73%01] g/t W3
o] DMRS ¥ E%E orthogonaldhAl &gsle] 7+ <]

layers (rank)®} Antenna port(s)@HE 3H|ER 3
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[0224] [ 14]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 1 layer, port B 1 6 layers, ports A-F
2 1 layer, port C 2 7 layers, ports A-G
3 1 layer, port D 3 8 layers, ports A-H
4 2 Iayers\ pOI"lS A-B 4 Reserved
5 '] Iayers. ports C-D 5 Reserved
6 3 layers. ports A-C 6 Reserved
7 4 Iayers_ pUI"[S A-D 7 Reserved
[0225]
[0226] [¥ 15]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port E 0 5 layers, ports A-E
1 1 layer, port F 1 6 layers, ports A-F
2 1 layer, port G 2 7 layers, ports A-G
3 1 layer, port H 3 8 layers, poris A-H
4 2 layers, ports E-F 4 Reserved
5 2 layers, ports G-H 5 Reserved
6 3 layers, ports A-C 6 Reserved
i 4 layers, ports A-D It Reserved
[0227]
[0228] [ 16]
One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
Value Message
0 1 layer, port |
1 1 layer, port J
2 1 layer, port K
3 1 layer, port L
4 2 layers, ports |-J
5 2 layers, ports K-L
6 3 layers, ports K
T 4 layers, ports L
[0229]
[0230] 71 F12-165 S8l AAZE W AdAAGE 93 st drlslel TR S I 3g e V)sE A
S F 08 #YdEo] A Thsdithe AL B BHe] &Ike Te fokddA S AAE 7R Aol Al
Ay o),
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[0231] <A|2-52 A] of] >
[0232] A2-54A ez F7] AIBEA A AT wheh RFo] Z]A o] DMRS ARE wel Al Ald™ sk Wl st
o] UEG A Y43k= MU-MIMO layers=7F 2Rt} & Z49-o thdk 7122l DMRS X*l"%_ Aldy WHs A
[0233] 92 1 codeword® 4719] layer dA&7h4] A 9¥= AL atzdste] DURS table TIAbQl WS iz gct. SU-MIMO
¢} MU-MIMOZ dynamic switching® & U= A$S st MU-MIMO X9 Ao orthogonal DMRS EESE
= 7H% 79l 7] AlRbE Antenna port(s) W ALY WS &3t user groupingS 37HE T3]
o E 17-19% ©]&3sfe] 3H|ERE Number of layers (rank)®} Antenna port(s)HRE HASHE=
Zhsstth. o7IA F172 A3 o] #4sh FAsth. F18-19% ®5-63} Hulste] BT Adshe=
layers5 47}A 32#3}e] orthogonal DMRS £ E S-S 9 Ud¥ XE HI 7} WA,
[0234] [ 17]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 1 layer, port B 1 6 layers, ports A-F
2 1 layer, port C 2 7 layers, ports A-G
3 1 layer, port D 3 8 layers, ports A-H
4 2 layers, poris A-B 4 Reserved
5 2 layers, ports C-D 5 Reserved
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved
[0235]
[0236] (% 18]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1layer, port E i 5 layers, ports A-E
1 1 layer, port F 1 G layers, ports A-F
2 T layer, port G 2 T layers, ports A-G
3 1 layer, port H 3 8 layers, ports A-H
4 2 layers, ports E-F 4 Reserved
b 2 layers, ports GH 5 Reserved
i 3 layers, ports E-G ) Reserved
[0237] 7 4 layers, ports E-H 7 Reserved
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[0238]

[0239]
[0240]

[0241]

[0242]

ZIHS3d 10-2018-0105555

[¥% 19]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
1] 1 layer, port | 0 5 layers. ports A-E
1 1 layer, port J 1 6 layers, ports A-F
i 1 layer, port K 2 7 layers, ports A-G
3 1 layer, port L 3 8 layers, ports AH
4 2 layers, ports |-l 4 Reserved
i 2 layers, ports KL 5 Reserved
] 3 layers, ports K 1 Reserved
7 4 layers, ports L 7 Reserved

202 1 codeword® 2709 layer 4714 X QuE AL aedke] DMRS table tjAFel ¥MS medtt). SU-
MIMOS} MU-MIMOZ dynamic switching®d & U+ A= &3tz MU-MIMO A€ H W) orthogonal DMRS X EFE
122 7138k 790 7] A|<ke Antenna port(s)AE A|1d® WHE o] &3F9] user groupings 37Hi -5}
o] ol#] ¥ 20-225 o|83le] 3UERE Number of layers (rank)®} Antenna port(s)HEE FEA|S= Zo] 71w
stk o]7]4 ®202 A3EA ] ®79 HUslt. ®21-22% ¥8-93 nludle] B X Q3dk= MU-MIMO layer<®
= 47}A] 31183} orthogonal DMRS X E S-S Q& A ¥XE HE7F HAEC.

01

[ 20]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 3 layers, ports A-C
1 1 layer, port B 1 4 layers, ports A-D
2 1 layer, port C 2 5 layers, ports A-E
3 1 layer, port D 3 6 layers, ports A-F
4 2 layers, ports A-B 4 7 layers, ports A-G
5 2 layers, ports C-D 5 8 layers, ports A-H
6 3 layers, ports A-C 6 Reserved
7 4 layers, ports A-D 7 Reserved
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

SIHS3 10-2018-0105555

[3 21]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port E 0 3 layers, ports E-G
1 1 layer, pot F 1 4 |ayers, ports E-H
2 1 layer, port G 2 5 layers, poris A-E
3 1 layer, port H 3 6 layers, ports A-F
4 2 layers, ports E-F 4 7 layers, ports A-G
5 2 layers, ports G-H 5 8 layers, ports A-H
6 3 layers, ports E-G ) Reserved
I 4 layers, ports E-H 7 Reserved
[ 22]
One Codeword: Two Codewords:
Codeword 0 enabled | Codeword (0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
] 1 layer, port | ] 3 layers, ports |-K
1 1 layer, port J 1 4 layers, ports
i 1 layer, port K 2 5 layers, ports A-E
3 1 layer, port L 3 6 layers, ports A-F
4 2 |ayers, ports |-J 4 7 layers, ports A-G
5 2 layers, ports K-L 3 8 layers, ports A-H
6 3 layers, ports K & Reserved
7 4 layers, ports -1 7 Reserved

7] A2-54 Aol A A|FEk DMRS AEE DCIE F3 @E= dadste AMA WHozE 479 2ol user
grouping®] <ol wel FE wWE FA43IL ojH AREATE oW R E AFEEAIE RRC signaling®® &EF+ %
Hol Aok, 283 FHA WS A3AAde] 3 107 Zo] user grouping®] Fol A& flo] shve] & 74
Al 1 Qo] AFE H &= <1AFE RRC signaling® configured % Slt}.

oF MU-MIMO X191 Ht§ orthogonal DMRS EEFE 88 7}AE 9o A7) A|er¥ Antenna port(s)BE AL
W WHE o]83to] user groupings 2712 FEete] 3HIER DRS AHEE ZASE 3lo] Zhsaith. ol -
1 codeword® 4709 layerAE714] A Aw= AS este] & 179 18E o]f35to] DIRS AKX E T &

+od

2

¥ oA 2

t}. ol9} &8 1 codeword® 2709 layer AE71A] AUFH= AL 11y H9o F 209 X215 o] &
DMRS BRE FAT 4= .

ol

<A|2-6 A] <>

A2-6AA = A7) A3/4/5AA NN AR vhsh o] ATdY oW melstel DIRS HRE AU

317] 13k DMRS table TIX}Ql Wy &g, A4 HESE 253l T]x}R1g DMRS table®] 4AIE Al

G, 37] A3/4/58N el A e} o] B Axdel A grHlu EESE Aeolel ol vlE AuE AT
= e

B}, -4 E230) 4= MU-MIMOS 12 orthogonal portZS A48k 7Z$-o UEW A ¥3h= MU-MIMO layer<=7F i
U

2%1 75l gk DIRS table YA WHES wEA|TE, o] Ag-o UEF A ¥adk= M-MIMO layer+7}F 121 97}
127HA 2 EA Y, UED A 93k MU-MIMO layer<=7F 291 Z4$-7} 67FA = FA Atk
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[0251] [ 23]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 1 layer, port B 1 6 layers, ports A-F
2 1 layer. port C© Z 7 layers, ports A-G
3 1 layer, port D 3 8 layers, ports A-H
4 1 layer, port E 4 Reserved
5 1 layer, port F 5 Reserved
B 1 layer. port G B Reserved
7 1 layer, port H 7 Reserved
8 1 layer, port | 8 Reserved
9 1 layer, port J 9 Reserved
10 1 layer, port K 10 Reserved
11 1 layer, port L 11 Reserved
12 2 layers, ports A-B 12 Reserved
13 2 layers, ports C-D 13 Reserved
14 2 layers, ports E-F 14 Reserved
15 2 layers, ports G-H 15 Reserved
16 2 layers, ports |-J 16 Reserved
17 2 layers, ports K-L 17 Reserved
18 3 layers. ports A-C 18 Reserved
19 4 layers. ports A-D 19 Reserved
20 Reserved 20 Reserved
21 Reserved 21 Reserved
22 Reserved 22 Reserved
23 Reserved 23 Reserved
24 Reserved 24 Reserved
25 Reserved 25 Reserved
26 Reserved 26 Reserved
27 Reserved 27 Reserved
28 Reserved 28 Reserved
29 Reserved 29 Reserved
30 Reserved 30 Reserved
[0252] 31 Reserved 31 Reserved
[0253] ol¢} ] E240] 4= MU-MIMOZ 12 orthogonal portE A 4d 759 UEY A Lsl= MU-MIMO layers=7} i

491 Z$-o sk DVRS table TIAFQ] WS wA|gt}, o] A$-o] UEF AYsHE MU-MIMO layer5=7F 191 A -$-7}
127FA 2 A1, UEY A YskE MU-MIMO layer<=7}F 291 ZA-97F 67FA2 FAIHE™, UEE A ¥sk= MU-MIMO
layers7F 391 497} 47HA1 2 FEAEW, UED A Q3= MU-MIMO layers=7} 491 497} 371/ 2 FA| €},
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[0254]

[0255]

[0256]

SIHS3S 10-2018-0105555

[3E 24]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 1 layer, port A 0 5 layers, ports A-E
1 1 layer. port B E: 6 layers, ports A-F
2 1 layer, port C 2 7 layers, ports A-G
3 1 layer, port D 3 8 layers, ports A-H
4 1 layer. port E 4 Reserved
5 1 layer, port F L Reserved
5] 1 layer. port G 6 Reserved
' 1 layer, port H 7 Reserved
8 1 layer. port | g Reserved
9 1 layer, port J 9 Reserved
10 1 layer, port K 10 Reserved
11 1 layer, port L 1 Reserved
12 2 layers, ports A-B 12 Reserved
g 2 layers, ports C-D 13 Reserved
14 2 layers, ports E-F 14 Reserved
15 2 layers, ports G-H 15 Reserved
16 2 layers, ports |I-J 16 Reserved
i 2 layers, ports K-L i Reserved
18 3 layers, ports A-C 18 Reserved
19 3 layers, ports D-F 19 Reserved
20 3 layers, ports G- 20 Reserved
21 3 layers. ports J-L 21 Reserved
22 4 layers, ports A-D 22 Reserved
23 4 layers. ports E-H 23 Reserved
24 4 layers, ports |- 24 Reserved
25 Reserved 25 Reserved
26 Reserved 26 Reserved
T Reserved 27 Reserved
28 Reserved 28 Reserved
29 Reserved 29 Reserved
30 Reserved 30 Reserved
31 Reserved 31 Reserved
71 3237 w24E e EE o] 83t 1 codeword (CW) H&¥) 20WH S-S FE3F] ZAISA oY 817] 3825
v H26EoN e} ol shbe] Aurg ol gste] Gt TESH Abuolo] Fol UE ARE AdPeE Ak
7beshtt. #2539 F2694 2002 AEH = A5 —t» w}i EANE 6}032‘3% EAZE HA F2 A 100 A
¥ S e, AR eR 2255 #2370 W HeE= 3 IS o] 83l MU-MIMOE 12 orthogonal port
S AL A5 VB ALk MU-MIMO layer—r7} E]EH 22 o~r0ﬂ EH?Z]' DMRS table TR} WFH-E EAEHH,

#26% 247t WEE FEE & I& o]&3te] MU-MIMOE 12 orthogonal portd A 94g 7 9ol =
MU-MIMO layer<=7} Hth 491 7-%-o th3dt DMRS table TIAFQ] WFH-S m=AJST), 3259 #26°] Aoty A9
e 3233 F24004 200l thek ALEEA] e B reserved indexE WA|EH7] Y W T

i
o
tt
l_‘

v
it

o)
AN
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[0257]

[0258]

WValue

Message

1 layer

. port

1 layer

port

1 layer

. port

1 layer. port

1 layer

. port

1 layer

. port

1 layer,

port

1 layer, port

T(@(nim|T|n|o]|®

1 layver, port |

1 layer. port J

1 layer

. port K

1 layer. port L

2 layers.

ports A-B

2 layers.

ports -

2 layers,

ports E-F

2 layers.

ports S-H

2 layers,

ports |-J

2 layers.

ports K-L

3 layers.

ports A-C

4 layers.

ports A-O

5 layers, ports A-E (2 CW)

Ml lala|lala]lalala]a]s
lelelal|vlald|sl|plala @@~ ]|@ @[ @b |2]2

5 layers, ports A-F (2 CWW)

22 T layers, ports A-G (2 CW)
Z3 & layers, ports A-H (2 W)
24 Reserved
25 Reserved
25 Reserved
27T Reserved
25 Reserved
9 Reserved
30 Reserved
31 Reserved

_38_

ZIHS3d 10-2018-0105555



[0259]

[0260]

[0261]

[0262]

[0263]

[0264]
[0265]

[0266]

SIHS3 10-2018-0105555

[ 26]
WValue Message

o 1 layer, port A

b 1 layer. port B

2 1 layer, port

3 1 layer, port D

4 1 layer. port E

5 1 layer, port F

(=1 1 layer. port &

x 1 layer, port H

8 1 layer. port |

=] 1 layer, port J

10 1 layer, port K

11 1 layer. port L

12 2 layers, ports A-B

13 2 layers, ports C-D

14 2 layers. ports E-F

15 2 layers, ports G-H

16 2 layers, ports |-

T 2 layers, ports K-L

18 3 layers, ports A-C

19 3 layers. ports D-F

20 3 layers, ports G-

21 3 layers, ports J-L

22 4 layers, ports A-D

23 4 layers. ports E-H

24 4 layvers, ports L

25 S layers. ports A-E (2 CWW)

26 6 layers, ports A-F (2 CW)

7 ¥ layers. poris A-G (2 CWY)

25 8 layers, ports A-H (2 CWVW)

29 Reserved

30 Reserved

31 Reserved
ool AAjdoAel o] AJ1dy QI =E 18K Al DMRS tables Yx}elst Ao 7] A|2-3/2-
4/2-5 AA AN AkF WHR 2B FAYel ATYY MES BASRE A BEY 5 Aok AW
7] A2-3/2-4/2-5 Ao A AbE WHS MU-MIMOOT tlek ~AE= Albe] WA = Qlrks who] WA
@ 5 gort, B ANAE 2ES U AASHORA T EAS HAT F At

<A|2-7A A <>

A2-724 A o= SIB(System Information Block)d&o]u} NR Al2=8loA] AF Al =9 RMSI(Remaining Minimum
System Information)d<&3} o] Z7]3<E whAClA DMRS Aol e Al2dsd WS AQbgtt. FAH o=
LTE Al&=®leA = 2715 E DAl A (RSE o]&3te] dlolg Ade] AEHE Al~" ARE FAAAT, NR
Alz=®lo| A= DMRSE ©]83te] diole Adol] dEwE Alawl ARE FAlstelop gt wgbr 2715 % O
of AM&E= DMRS HEE dotob 3 Farl ry. 4 NR Al=HlofA A4 7H5sk theafsk DMRS sfEel] ojsk 73
HE A9 dolo] ANadyE T3 Ag9d A, A9 #olo] Ad"E v A VIS AN ojuw g
DMRS sjElo] AR-EE=X] olol 3 H@ 7}t v}, 7hsd WHorE oy T E 1Y E

»
E

@ Alt-1: Z71HEAANA A_EE 49 DRSS #HE A9

@ Alt-2: Z7)HESGANA AFEEE DMRS AH A|18¥

87) B T AL 2VHETANA AL HE DIRS e Folshs WHelth. olsh w Ali-zi M4 U}
T3 o2 7FA DMRS W® T Z71FE Gl AFEEE DRS F'S Aladd sk Wolth. 27 HEGAE
a3t bk Alrd® HHLS MIB (Master Information Block)E E3l o3k DMRS 3® S ARE-Sx] Al1d
9 she Zlol bssith E oe Pdot 27 A& A%HE AAYe FaA ould DRS HE
AR EA Aladg ek HE 18 5 vk, Alt-29] A9 DMRS #Ele] TR/ g wE HH H|EE MIB
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[0267]

[0268]

[0269]
[0270]

[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

ZIHS3d 10-2018-0105555

grell WA DCIGk] WolX A Pue AT - ok,

ke

de] I g2 AR 7] A& dAldA DRSS AlEAE A S ARV 28F 4 . FAA
o7 LTE A2=¥lo A& DMRS7F Zo] 319 Gold AlB=E 7]¥to 2 3 PN (Pseudo-random) A2 A H T}

woh PR 49 dxaEel tga D 1R AHE R HA n-sequence x1(n)3} 9] X269

A DHDHD IR RE AN Y T uA) m-sequence x2(n)E AAste] PN A|A 2~ Cn)7t AAAHEH, ofd
oz wdd 4 AUt

o(n) = x,(n4 o) + 5, (n+ N jmod2
1 (n+31) =[x, (14 3) + (1) mod2
1,(n+31)= (xz (n+3)+ 1, (n+2) 45, (n+1) + 3, () jmod2
1714 N=16000]) @ ~H E7)8 thgst el ol Folth,
® 39 dAAHEYH 44EE 3 WA wsequence xliE ThT ge
1 (0)=Lx(n)=0.n=12...30 ou e

@ 3519 Az ERY AAHE F HA m-sequence xx(n)v ZF 2357} Q78 scrambling 7] 9 stho]
o Ao s 27]stET.

fo S8h4 3 obd oba o vhehlje At

ol

wrh FAA SR, DRSS 49 DRS EE p=55 %3] 9

(WZJ )( Ceu‘l]'zlﬁ‘:ﬁrml

cell
A7) FEAAA nE 4% ZAQ) el &% MEE eV, negs B DE vebad, aga 0 Pe
Cell IDE uYepdit}. o]} &2l DMRS £ E pE{l&”Jﬂ_%%ﬁ%dlw%W1 oA 3 ol o
2 vehdlel it
[s=eH4) 5]

71 e elM n= dE ZEd We &% WEE JERlY ngep = 0 = 19 §& %= Scrambling IDE
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[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]
[0290]
[0291]

[0292]

[0293]

SIHS31 10-2018-0105555

nd =01
el FAAQl ddFo] 9l A9l Scrambling 1D9] #k2 0o.=2 7pAHEY. T3 = olgf o
2ol A4,
i cell MNES.
a0 = N DVES
if no value for is provided by higher layers or if DCI format 1A, 2B or

2C 1s used for the DCI associated with the PDSCH transmission

i DMRS. {
s =

o otherwise
pef{ls... 14
7] A st vkel o] DMRSY A5 v AMBEZglnltt 2737 o] FojXH DRSS EE
2 g A7 EAEE ok S5 62 waART.
(584 6]

0,23 -1 nomal eyeheprefi

[-2-¢m+l)}  m=
( (1) 01, meaxDL -1 extended cyclieprefix

r(m)=l(1—2-c(2m]]+ jl

] )

Nl _ 110

o2 LTE A|&=HlolA DLE 93 A ¥ste= RBFY FHulghs vepit. T3k LTEA| 2~
< normal CP9} extended CPoll Widix Z+z A E DMRS #E1S AL&3}7] wji-o o]o] thdk PRBE DMRS
£ et §84] 69F o] DMRS Ald2=7F AAEY. Y] W8S A stH LIE Al =51e] 7 -0l o}
£ o]&3to] DMRS Ald 27 AT,

N
2

o 1o
lo ) on

o

o
e AR
@® Slot number
® Cell ID or virtual Cell ID(VCID)

W VCIDS] > Zeleolol= Al1dw s
@ Scrambling ID(SCID)
W DCIE 53 Al2d™y =y FAZAQA AFe] gl Ao SCIbe] e 002 7}

44

NR A]2®lo| A= CP-OFDMell thall 4] PNA|EAE DMRSZF A= 7] wj&Eo] 719k f-AFSE v o' DMRS A7}
AdE 4 ). SAIRE A7) AWk viel o] NR Al ZH A= A H

Alel A 5= DMRS7F AR5 7] wistell olwfell DMRS AlF=E s 9
dofl A 53k ukel o] NR Al~Elo| A= CP-OFDM waveformell thalA] DL/UL common DMRS
stal 9lth. DL/UL7F common@ DMRS &2 tAFQ HAS wf A/3hek

roh

o
s
N
XN

DL/ULY orthogonal DMRS portZ %%0}7‘]‘4 AR g8 AEAE gdstes Ao 7y Eq'a]r’ﬂ b o]
Aol A= NR ARl 4] o] 3hs aiejste] DMRS Ald2 Aol dadh du A4 2 A9 s
Aergtch, wr} A A o2 NR A 2~Elol A DLJJr Lol M2 b2 AAxE 8937 9 WS Akt o &
Yl HA 9 Ay s T eyt ok, wkek TRPZF ¥HASk= DL/ULZHE O tiai A= olv TRPZF tf&
cell IDE DMRS7} == AEH =& A5 7H4ste] Asd o2 DLy UL A= E}E AAAE T E= B0
7bsstth. SFAIRE DL/ULZHA S Rk a3 oz A A7) flalA= TRPAFO]9] cell ID AHIF F7FHoR Al

dsg @ vt . Cell ID ARIF Al1d® HX] & 49 o]d digh blind detectionel Hlgh W3 =
7F AA7] witeltt. o]& $lato] 9] #elol Ald® E3 TRP Abele] cell ID BEE A1d® s Zlo
7bsattl AR A9 dlolo] AladE S W] A 27 E DA A= MIB E’g ANzd ARE =3 cell ID
ARE A1d9 ste WHES s & & Atk o9k & TRPelA IAsk= DL/ULZH Ol dhaix= SCIDE
3l DLt ULell M= the AlE2E d9¥ e slo] Zheatrh. 3 ddo] DL/ULIMY S Bup adbaow A5}
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LTE-Advanced (LTE-A), 3GPP22] HRPD(High Rate Packet Data), UMB(Ultra Mobile Broadband), % IEEES]
802.16e &9 FAl ®ZFI o]l 1, uFHL IR dlolH AHAE AFste U FA 4 AlxEle=R
Wbt gy, Wk, SA ) BFAEA AJAEOZ 56 28 NR (new radio)?] EAFEFo] WEO XL Q).

ole} Zo] HAIUE 23S —‘jrﬁ Al A]2~®lo] A eMBB (Enhanced mobile broadband), mMTC (massive Machine
Type Communications) (mMTC) % URLLC (Ultra—Reliable and low-latency Communications) % 2o]% 3o
Au| =7} whdol] AlEd %EP olwf, A7l MHEEL FY AT st vd @l ATE ¢ ATk &
g o] o]t BE AA doA eMBBE L& olH Y & HE, mICE vEdy FH4s)

t 33
oo
rl.u; ‘b

RLLCE AAIFES} AAAS HRE Sk Av|2d 5 oy ol AsH A= =t g o] o]s}
BE 2AAl oolA URLLC AH]2~ HAESAI7FE eMBB 9 mMIC MH]|A AS A7 By e Ao=w 71A4E 4
glor}, ol AFE A= gtk A7) 37FR 9] AH|AE LTE A4 & LTE ©]%9] 5G/NR (new radio, next

radio) 52 A|Z=®lolA F=a3%k AU od 4+ .

ojet & el HA oE HFI mwy I AAle] ARt 3 dws AWl oM #dE Ve
2 A0l wig AR AWl & 2] eAE EZesH 3 4 dvkal ddd A4S 2 AR A
At a2l Fas S0l B 2HdAM Y TeS ndste] Aoju BoERA o= AREA, 83
o i ¥ Tol wet gebd 4 dnh agER O A= E wAA kel A3 WEs EdE WiE Aok
& otk ofdl, 7AW AR F2 AA Aol AEE HdAsta, AddZdE FIsE FARA,

eNode B, Node B, BS (Base Station), ¥4 A& F4, 71X Ao]”7], TRP (Transmission and Reception
Point) H¥ YEYA A9 =t F Hox std F dut. @de UE (User Equipment), MS (Mobile

=4

Station), AFEE, AvlEE, AFE, Er BA75e ST 5 ot AN ARS TFT 5 Ut

B ool g A (Domlink; D) 71AFe] wael] Adett Asel $A AgAmolw, APt
(Uplink; )& 9ol AolA 453 A5 F4l ASARE et £, oA LT F Lo
e AR @ el A R AFSAR AR 1EH Y R ANIAE 2 el s
SO el A Ak 488 4 ch olE Ho] LA ol AW 548 o554 /1466, nen
radio, Mol ol =38 4 g€ otk E, ¥ wwe] AA o= HAY J1EH A4 AR A peo
24 B ouwe] WelE A Moluhd ohskt WAl A% WPS B oE FAALYE 4849+ 9

o

A7) B FA B Alzagle] giaEAel A&, LTE Alx®lelAE s A (Downlink;  DL)ol A=
OFDM(Orthogonal Frequency Division Multiplexing) WS xj&3lxr Az, FIFHA(Uplink; UL)AA = SC-
FDMA(Single Carrier Frequency Division Multiple Access) WS 83t vh. FFPdI+= @ (terminal
%2 User Equipment, UE) 32 Mobile Station((MS)e] 7]A]=r(eNode B, &< base station(BS))So. = Ho]H
2 AAEE AFste FALIE Esta, SIFPIE VA Fe] dER dojE] Z2 Ao E AEde
FAEIE gty Ao B2 UF AE WA, B 7 AREA H2 blolE £ AojFRE 4o B A
7t "4"/!: AdE ME JAAA F=F A5 (Orthogonality)e]l AHelt=S, &9 R &Fo =28 7 A}

B, =y ATolA sl HolHE Ax$ek= HARQ (Hybrid
Automatic Repeat reQuest) é]% A8k k. HARQ WAlol=k =A17]71 dlolHE AEsiA Hasi(H=
P)A] Eok AL, SRV FAVOA Yay AsE dEl= AR NACK; Negative Acknowledgement)E& #4
sto] $A1717F E8 AlTolA Al dHoleE AHAEE 5 AA k. V= SV AES delHE o

1
Aol tmy A dolest Agstel dold $ASS koA At £, £A/7} HolHE a2
33 AF FA7AA d2d AF3E dEle JHE(ACK Acknowledgement)E M E3te] £A1717F |2 dHlolHE
AEY & Q=S T 5 A}
% 3a LIE A9 EE olg $AH AswolA g3 aela 7] dole e Aolalde] A% Fa4
A9 NP-Foeg Do B FEE e =Holt,
A5 EglE

= Zas FESW, MRS ARMYS, ARSS Foedes dehdoh ARbE A Ha AF
OFDM A1 ZA], Nyw (3a-102)7H] OFDM Al o] Xo] & < A%k, 2709 &xo] Ro gt
o] MEZHYU(Ba-105)& T 7] &5 dol& 0.5ms ©]i, AH 1ol ZolE 1.0ms ot} 18]ar

g ZHP(3a-114)2 1079 ABZH AR FAEE= AF Y . T HA ST

2
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= AMBFgo|(subcarrier) 24, AA A28 A% )9 (Transmission bandwidth)e] WIZEL = Ny (3a-
104)709] MBEEAAR FAREY. gut ole} e A HQ x| 7Padoz #Hed 4 ).

Al ZE-Fard Goll A 29 7)1E b 9= glas delHE(3a-112, Resource Element; RE)ZA] OFDM A <l
2 9 Audge] ddxz Yehd § k. 842 E2(3a-108, Resource Block; RB &€ Physical Resource
Block; PRB) AlZFd ol A Ny (3a-102)7H] 148 OFDM AWy} Fubg= oA Ny (3a-110) 712 449
AaAgoz dogd 4 k. wekA, 3 EFA el RB(3a-108)% Ny, x Nig 7N19] RE(3a-112)8 X 3E
T AUTh. dRtF o2 dolHe Fu 39 FHA FHES= A7) RB. LTE Al&=HolA ditd o2 47] Ny, =
7, Ngg=12 o]aL, Npy 2 Npg © Al=® AE dige] digZe vjdd 4 o, @2 Al 2AE" = RB 75l
Hl#ste] dloly #eolEV F7FekAl €. LTE A28 6719 A% digES Aoste] &9 5
A%} AEFPAE FIFE FE5le] 95 FDD AlxEle]l AL, speFga A
Zo] AZ tE 4 At Ad FgEF2 A28 dE G Fo g-&=E= RF U
LTE A]l2=®lo)] Aod Al~® A% d9E3 A€ H 9=+ (Channel bandwidth
o], 1Mz HE tHYHFS 2t LIE A =HS dF i Fo] 5071 RBE 4

©
o

el
et
-
%0,
v

Channel bandwidth
chhannel [MHZ]

Transmission bandwidth

14 3 5 10 | 15 | 20

6 15 | 25 | 50 | 75 | 100

configuration Ngg

3 Agre A9 7] Au=ZEd dle] #Hzx N o] OFDM A oo AEE 4 ). A oA
o= N={1, 2, 3} o|t}. wetA AA AMBZHS] HEslofF & AR Fel wel A7) N gho] A
dutrh 7P o R A" ¢ vt V] HAE HE Aol ARE AR OFDN A B2 el A4 A
12 UeldlE= AoAg A3 AA#F, sldd A diole & Ak dolgo i3 AAEH AR,
HARQ ACK/NACK ol #3t HRE ¥

},

ol

T o

e % o

ofr |z e
N

L

LTE Al=R1olA siaaa vlole] S 4gda doled gd 2AEY Aus 392 Ao14 R (Downlink
Control Information; DCI)E %3] 7|A=ZozXE ool AGHET:. DCI = o8 71x EWd et
gold, 7 ol upet G S (UL grant) 1A &g vlolgo] g =
AZ=" AH (DL grant) 9% o A =

453} (spatial multiplexing)S A &&=x] o HdAo] & DCI 1A o
steF A dlelHe s A= AoJd R (DL grant)) DCI format 1 & 2o

ol
R
n)
o
)

3 0/1 Z# Z(Resource allocation type 0/1 flag): A S Wh2jo] {3

o1z] AAJET}, 538 0 & HEDW 242 #8349 RBG (resource block group) @2 #A2E 93t} LIE
239 718 a9 Al 2 Fug Y glAh2E HEEE RBolal, RBG & HNe RBE

Aol 8 0 WA A ~AEH] 7] @97t "ok 73 1 2 RBG WolA 54 RBE ISt ESE i),

gt (Resource block assignment): Tlo]E] o] &FE RBE A A|Stt};, A|2El i E 9 gix~

i)
g
BN
%
b
o
2
of
o
o
R
by
o
o
rlr

Al (Modulation and coding scheme; MCS): ©lo]E] Aol A&
°] transport block ¢ I7|E A A3},

=
29
i)
O,

- HARQ Z =2 A2 M E (HARQ process number): HARQ & Z 2|2 HEE X A3},
- A Z& dlo]8 A A A (New data indicator): HARQ Z7]1HENA] AHAEJAXE A AT},
- $3 WA (Redundancy version): HARQ ¢ &5 WA (redundancy version) = A A|3gkc}.

- PUCCHE $13%+ A% ==& Ao} w2 (Transmit Power Control(TPC) command) for PUCCH(Physical Uplink
Control CHannel): A3F® = Alo] A4 <l PUCCH o gt A4 A" Aol HES A},
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A7l DI+ Adzd 2 HxAAS AAH sFEFHgA EAAAAE PDCCH (Physical downlink control
channel) (3=, Alo] K, o]a} &&3}o AME3lES gv}) £ EPDCCH (Enhanced PDCCH) (Fei=, /e Ao
AH, o3} Eg3le] ALg3) %

H
S
o
£
ox
9,
>
r_l_4
of
il
-
0,
v

z} gito] tis] S@ ¥ ox EA RNTI (Radio Network Temporary Identifier)(®+, @
%o CRC(cyclic redundancy check)”7} F7Feal, AHdzdw 3, 7}z 5% < PDCCH

5 AZEE el A PDCCHE 7] Alolld A3t St wisd o] ek, PDOCH o 3}
de wE A= 7 wEe] AEX(ID) o o3 AAHI, HAA A" HAE didde] HAA AL 2 F

stk A dolH+ shed A doly HE8 Z A9l PDSCH (Physical Downlink Shared Channel) ZdollA] =
2 7 vk, PDSCHE A7) AlojAlgd AFT3r o]FHE ddd & Ao, Fi dJdre] FAXA =3
Q1A WE W 5o 2AEY ARE A7) PDCCH & T8 A$EE OIS 7|vez AR E).

471 DCI & FAdshe AR oA MCS & F3lA, 71X =2 oAl M$stax}t s PDSCHOl 4-8¥ W
Zra 3 A$staal sk "olE e A7) (transport block size; TBS)S X3tk AA] oo A MCS & 5HIE
5 aHY o BAY 42 HER 749 F Ak A7) TBS & ZIAFo| MEetaal k= dlo|E (transport
block, TB)ol LFAAE fg ALz o] 285 7] o] AV|d 3|Fetry.

LTE AlZ=®ldA] X Ysl= Wz QPSK(Quadrature Phase Shift Keying), 16QAM(Quadrature Amplitude
Modulation), 64QAM ©. & A, —]F—]F/] A% QB (Modulation order) (Qm) & 2, 4, 6 < 3j@3ct. =, QPSK W=
o] A4 A T 2 HIE | 160AM WX - AE o 4 BE, 640 HEo A AW 6 HEE AL 5
AT, EZE A|2~E] B upl 256QAM ool Mx WAE AMEE F Q).

= SbE LA A2gelA JghaolA dold e Aejaldel AFHE FAAAGN AT el
8 F2E vend mold,

E 9T gEW, tRie Andes, MEie F3599e kit AgdeldAs da Asusls
SC-FDMA A1 (3b-202) 24, Nows~ 70€] SC-FDMA A1#lo] 3o} ahibe] 23(3b-206)S 748 4 gicy. 18w 2

Mol &Fo] Bof el MHEEA(3b-205)S TFACE. FHFFGoM HA AEHHE MBI RA,
AA A28 ASE Y (transmission bandwidth; 3b-204)8 & Ny/le AEAGAE FAAT. Nye= A28 A

el vl s 7HE 4 T

17-FaEd ol AP 71E W9l= glh2a dg]HE(Resource Element; RE, 3b-212) 24 SC-FDMA Al¥
oldl A~ @ B IEle] QElam Holdk 4 gt} HihA BE Ll1]°1(3b—208 Resource Block pair; RB pair)<
A)7ked oA NsymbUL 7He] A4® SC-FDMA A3} Fui odojold N.° 7o d%d Ausjeolz geojg 4

of

~

3,2

]

SIch. whebA, Shuhel RBE Ny x N Jle] REZ TAETh Aoz oy Z& Aojdre Ha diw
S1%= RB wglolth. PUCCH o) 4% 1 RBel slgabs Fub4 o] mjm Ho 1 Huzael ek A%,

LTE Alz=gloAE st a doly dE8 Ea1del PDSCH 22 w4 ~A=" &|Al(semi-persistent
scheduling release; SPS release)E X ¥3li= PDCCH/EPDDCHOl ti-5-3F+= HARQ ACK/NACK®] M=+ AFH=
Ega1del PUCCH =& PUSCHO Elelw #AA7F A" 4 9l A4 2 FDD(frequency division duplex)® &
Zbsl= LTE Al 2~Elol e n-4W s B zder ALd PDSCH %8 SPS release® %3t PDCCH/EPDCCHO
t-8-3h= HARQ ACK/NACKZF n#l s A B Zele] Al PUCCH 52 PUSCHE &2 4 glth,

LTE Al=®lol A s}ekal = HARQ:= wlol® A-dFA o] g% A &2 Hl&7](asynchronous) HARQ 4] A =8}

It 5, 7IASe]l AFd 27)HE vole TRAE HARQ NACKS v=w w2 -, 7|4 =2 A
delg el dEAds 2AE" &l o8] ArEA 2. 9T HARQ &2 #s) Al HlolE el
9 2y, eiz add deolHd e weHE & 5

4 2o K
o o ofy o

e , B AAE doleel Fulold (combining) &
g 4= Uy
e B noll VAFoZREY AFH SEFH A HlolEHE Esste PDSCHE F4lstd, AEZH Y ntk
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