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Y

125 o AAdel] e Ay s SHRAR)S 3 MAC Hlo]R=9] FZE oA Hor TS THolt},

H

132 o AAlefo] wE G P Asty] 919 =uolt),

H

4= A Aol wE 7A= e Ayl 93 =uolt),

Wy A7 Hek A g

ofsh, B AN Y AAAEL AAA ERE Fxse] A HRAT. 4 wRe TY anEe] FE
BEE A dleld, $9% A aamd dedt nE e mudd BANHIE Asd # FAD
¥EE P dnh BE, B AAES 49l gdo], BE TA T4 wE sl dE TAY 41
of B /1% AP A% 59 4 vk wass A%t 1 gAs Age 4%w 5 dvh B As g
oM QAT CEFRL, "2k, ol TG Fo AHgHE FS wmo] AgEA g oY thE Rl
b8 4 dth P4 A4S UEE EAE A 5U WAA A4 Aol gl @ 858 Egee 3
8 239 + 9o

MAIY 4 8aE Adgste o oA, A1, A2, A, B, (a), (b) 59 &ol& AMES 5 dr}. o]
d Qe sk g AL #, 1 Bolol o8 siF A 240 &

T4 axse 9A Bl dF Agel dolA, F olakel A aivt 'AAY, A EE S Fol At
AR A9, B olgel T4 aavh ARHOoR AdY, AR EE HE A 5 AXW, B oolge] 4
fzeh 02 P4 847t § ATl A, AR mE REd FE gt ojslselol & Aot of
M, te T fat AR 9 AR EE RS HE E ol P4 8k F sht oyl w39
= g

T4 aamold, B4 wcy A% Wy 59 BAH AW 58 WA gd 4 YolA, A S,
g, ol oo, t~thgel", "~el" Fom AZH AF pA Ei 54 AF pAZ A9EHE 49
R e o] AHEEA B ol A%Hold e

S, T4 akel U@ SR EE U Aulel: 99 57 AR A9, WEel BAH JA7 g,
FA EE 7 US AuE 2F el $AYS 89, YR EE g A, wolz F)o o8 BT
g o WA TFHe Aow A48 + Aot

oAl B B Azge 24, dold A7 S ge B B AuAE TARAS ol gl

=3 [<] =
AT A A2RE Juise], W AT B me] EID 5L LT 5 Ak

olgtell Al JiAlElE & AAdES O T4 JAE 7Ies AHEstE A B4 Axge A48E 5 U dE
o], B HAdELS (DMA(code division multiple access), FDMA(frequency division multiple access),
TDMA(timedivision multiple access), OFDMA(orthogonal frequency division multiple access), SC-
FDMA(singlecarrier frequency division multiple access) X+ NOMA(non-orthogonal multiple access) &3}
e oY 74 HE e Aed Ak B, FAH AE Vs 54 HE VlEs orlste AEe o}
Yzt 3GPP, 3GPP2, WiFi, Bluetooth, IEEE, ITU & ©d &4l dol7lTolM AAs= 2 Aldl ¥ $4 7=
S & 4= k. o9& £9], (DMA:= UTRA(universal terrestrial radio access)tt CDMA20003} 7+ FA 7]
2 Td2E 4 Jdu. TDMA:= GSM(global system for mobile communications)/GPRS(general packet radio
service)/EDGE(enhanced data rates for GSM evolution)®} #2 FA 7|&=Z FdE 4 Urh. OFDNAL
IEEE(institute of electrical and electronics engineers) 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-
20, E-UTRA(evolved UTRA) ¥ #2 4 7l&==2 F+d49 & dvh. IEEE 802.16m< IEEE 802.16e9] Zs}=,
IEEE 802.16eo] 7]¥+s & A|x=®l3le]  &19]  ZF8A(backward compatibility)E& AlF3dtl. URAE
UNTS(universal mobile telecommunications system)®] @F-o|t}. 3GPP(3rd generation partnership project)
LTE(long term evolution)< E-UTRA(evolved-UMISterrestrial radio access)E& Al&3k= E-UMIS(evolved
WNTS) o dF-=x, 3tk oA OFDMAS AH-&3ati A3k el A SC-FDMAE A-&Fch. olef o] & HAAr &5
A AAEHAY Lt T AE e Aed ¢ A, dA Y FolAY FF EE v AHE Vs

o Ag8 FE A,

ol
o
rr

B, 2 gAMelAe] BEe BH BN A2EdA AA% FAL SRS FH BN BES LI 3
< =

Mg o2 A, WCDMA, LTE, NR, HSPA % IMT-2020(5G %+ New Radio) o419 UE(User
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Equipment)¥= =&, GSMellA19] MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), F41 7]7]
(wireless device) & X7 X3t JIHoR A =ojof & Flojr}, g, whdr2 AR YEjof| we) ~ntE

Z3 ZE AR Fd 71717 2 R QA VeX B4 AEHdA e 2, A o] A B4 REs e
= Az 55 o = rd. w3k, 714 del 4 (Machine Type Communication) A|2=Ele] ZA-$-o 714 &
H E4lo] HEE B4 RES w3 NIC v, MoM ¢, (RLLC @2 58 9n|d = 913}

n

BAA VA= EE AL UEYT FHda dRy FAIdE Fus X]%Jé}tli, =E=-B(Node-B),
eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power Node), AE](Sector), */‘} JE(Site), ©hFsk Jefo] <te)

1}, BTS(Base Transceiver System), MAlA EQE(Access Point), FAE(HES Eo], FAIAE,
FAIERIE, $FAEJE), o] =E=(Relay Node), W7} A, vjmz A wlo]gz A uz A HE A
RRH(Remote Radio Head), RU(Radio Unit), 2% Al(small cell) & UheFgH ﬂﬂ%j/]x] % BE ¥&she= 9
vjojt}, H3k AL Fakar TQo A 9] BWP(Bandwidth Part)E idO}“ oguld 0113} d& 5o, A A
& oo Activation BWPE 9v]g 4= Qit}.

oA vdE b A s o] AE Alodke ZIAFe] EASIER VAT T 7HA guE siAE ¢
Atk D T 493 #Este] wrr A, vjag A, welaE A, 931 A, JE A, 25 A(small cell)=
AFshe A2 2 AA ol AY, 2) FA °§°—ﬂ| a AAE AAE *’F ATt 1)01]*1 Ao - 49s ATste
FAEol wdg A o3 AAHAY FH Fd9E FPoR FHNES o AEete BE FHES BT
ZIAF o Z AAGT, T P9 A e mE IRIE, F2 ERIE, FAl ERIE, FA EJE 52
1A =el 4 AA 7t "okl 2)dlA AREAF @] #H EE o] %EhE VA YA ASE FAlEAY
FAEA FHe T 49 2 AAE VIAToE AAE FE ).

2 G AeA A(Cell)e 74l IJNEZRY AFH= A5 AWEA e $54 EJE(transmission
point H transmission/reception point)Z2FH HFHE Az AWIAE 7= &4 T3 (component

carrier), 71 $F4 ¥XQE AE 9u|ed 4 9o,

g A(Uplink, UL, e g¥a)E @i 93] 7IA=x22 dolHE $FAilste BAs onlsi, st3"a
(Downlink, DL, TE TdHA)e 7IA Tl o8 do=z dolHE $448= WS ovdit, i
(downlink)E o5 $44 FQEA d@ze 24 £ B4 A2 g 5= glow | A I (uplink)E
S ta H44 ZQERS B4 e B4 FR2E Jgud §= vk, o, dFH AN A= b

¥RAE dFEA F i, FAV|E dde] AREL S vk T, AT FAVE dde

sleF" 3+, PDCCH(Physical Downlink Control CHannel), PUCCH(Physical Uplink Control
CHannel) 53 22 Alo] AES F3t Aol ARE $44138k3, PDSCH(Physical Downlink Shared CHannel),
PUSCH(Physical Uplink Shared CHannel) &3 #-2 dlol¥] AdS FA3Ie] HolEE H5Adth. o]stelA &=
PUCCH, PUSCH, PDCCH ¥ PDSCH &3 &< AMdS &3l As7t S48+ 438 'PUCCH, PUSCH, PDCCH 2
PDSCHE A&, 21t = JeH=2 Z7]|sh7| % g,

A el a7) flal, sl B 1% AAFS 3PP LTE/LTE-A/NR(New RAT) 541 A251S 152 7]
SaAR L 71%H BAe] dF Al Azue AsEE e oy,

3GPPell A= 4G(4th-Generation) E4l 7]szoll thgk AT o] %o ITU-RY At F4 A& 719 QA ol gt
F7] 9t 5G(5th-Generation) &4l 7|&S /sty FAH o2, 3GPP= 5G 541 7|& 2 LIE-Advanced 7|&
ITU-R®] Q. -Akatel Bt3o] &FdA171 LTE-A pro¢}t 4G §41 7= A A= NR 4 7ss 7Hﬂgfﬂﬂ}.
LTE-A pro¢} NR& EF 56 &4l 7|&=& oulste Ao =, olslolae 54 F4l 7|&s 543t 497 okld
Ao NRS FAHLZ 56 B4 7148 A3,

NRe A o] & Alvg] = 7] 46 LTES] AvtE] ool A4, sk, a28lal A2 HEZA Fo tigh 18&
Frtete] e B2 Aldeles Aostgion, Muj2 ZHoA eMBB(Enhanced Mobile Broadband) Alube] .,
TS Wd EEE VHAE S WHeel AjEo] @ oy #HolE(data rate)ot H]E7IA Aol oTHE
mMTC(Massive Machine Communication) AlYU&l2, = @AY AFHAo] aHI 1% olsAdS XIdT &

91+ URLLC(Ultra Reliability and Low Latency) AlY8] 25 A Y3tt}.

o] 3 AU E wE3E7] YA NRS A 2§ waveform ® T FF 7|E, @& xALE(Low latency)
71%, 2353 g9 (mifave) A Y 71&, W3 34 (Forward compatible) #1& 7]&o] A8d F4 541 A
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28-S JfAgeE. 53], NR Al=BlolA= W (Forard) S338 AEst7] 98iA fadd SHA taet 7]
=4 W3S AAStL vk NRO] 8 7|eA 5L ofelM = ko] At
AR AR Q>

%12 B At 488 5 gt R A2ge fE T8 ) =R =l

¢

T 1& Fxs|, NR A2#S 560(5G Core Network)$} NR-RANSIE R F-REFu NG-RANS AFgx #Hd
(SDAP/PDCP/RLC/MAC/PHY) 2 UE(User Equipment)o] that Ao} HW(RRC) ZTREF F¢S A F3t= gNBY ng-
eNBER TFAEY.gNB 435 = g\NBSF ng-eNBE Xn ClE|Ho] A5 T3] A5 dZBET. g\NBSF ng-eNB:E= ZH7F NG
AEIFO)~E B3l 56CE AZHTE. 560% T HE Z olsA Ao 7T T Ao FWS FHsh= AWF
(Access and Mobility Management Function)®t AF&x}F dlo]gd] Ao 7|e& HIs= UPF (User Plane
Function)E& XE3gsle] A= 4= 9l NRAIA = 6GHz o]} —T—ﬂ-v’;: S (FR1, Frequency Range 1)3} 6GHz ©]7
F o S (FR2, Frequency Range 2)°l tigh x| d& g

)

[l
-
H
c

@BE T R ALSA AW % Alo] WY EEED FUe Aget /ARS Inen, ng-eNBt BUE E-
UIRA AHE7 B E Ao} HY ZREE FUe AFss /432 ouath & g JAse 745
o gNBY ng-oBE Eeh: vl olsslofo} sv], Bao) e B Ei ng-eBE TRkl AFse o

2 g8 FE Y
AR Foln F B 2w P

NRAl A= st a A4S $8lA Cyclic prefixE AFE3ME= CP-OFDM flolB. &5 Apgsta, A
a1 CP-OFDM ¥+= DFT-s—-OFDMS A}-&-3lc}. OFDM 7]<€S MIMO(Multiple Input Multiple Outpu
ot , & Fug &7 IA A HFEY FA7E AT S e AES 7 .

A, NROlA = Hedh 3714 "]Urﬂo HE doly X, AAd&EE, ANA o g 877F A= el
ol 1918 NR A=¥lE FAste FIr S F8 Ao AvEle E e A §%ﬂ°§ wHEA1Z
a7t k. olE HE A, AR & B9 5 E2 A (nunerology) 7]“&4 T4 A9S a840= dEEY
“d(multiplexing)dt7] $18 7]zo] A|FE AT}

TFAHFCR NR AE FHELX = B gl 144 (sub-carrier spacing)® CP(Cyclic prefix)ol] 7]%sle] 2
AE ], oty E 13 o] 15khzE 7|Fo = pgko] 29 A= o2 A&y o] x4=Hor WA,

b

[
%

9

oo o

rot
i)

11

ol

721
u ABgfEe] 1+ Cyclic prefix Supported for data |Supported for synch
0 15 Normal Yes Yes
1 30 Normal Yes Yes
2 60 Normal, Extended Yes No
3 120 Normal Yes Yes
4 240 Normal No Yes
9 E 17 2ol NRe] FiEYAE Ausele] A6 w sAAR TEE & Jrk o): 46 F4 A& F 5
el LTES] MBAfE o] 1HAo] 15khze 18H = A= Zbol7h vk, AR o=, NRllA dlolE] dES 18]
A AREEE MBAlEe] 1HAE 15, 30, 60, 120khzolil, &7] A& HAES feiA AMEEE ABAE ] AL
15, 30, 12, 240khze|t}. 38k, &4 (Pi= 60khz AlBAE ] HZolvt H8Hct, g, NRAA Y ZHY T3
e

(frame structure)+ Ims9] A3 ZHolE 7[X= 10712 M E 2 A(subframe) o2 FAEH = 10mse] ZHolE
7 E Zd Y (frame) o] FolHth, st T gL omse] P Zydom vd 4 glon, 7 shE xy
5709l MBEZYAS EFSTE. 15khz ABEANE ] HA 2] Ao st MEZH A2 e EF(slot) o2

A, 7t 2%3 1470 2] OFDM A& (symbol) 2 - *éfﬂt} T 2% B A7 H8E 5 dE NR Al=E6 A <]
zZeg) F2E AYsly] 93 =doltt,

T 28 FxsH, &2 =9 (PY Aol Ao 14709 OFDM AE2 45, &% AR vl A
Aol ABAE ] 7146 wet debd 5= gk, dF 5o, 15khz AEAE Y A4S 7 E wHEA Y 7
Sol EEE Ims dol2 MBEZHAY UG do|= %WFM ole} &e], 30khz AMBEAZ A& 7HAE
HE Ao 9o &3 14709 OFDM A 22 FAEY, 0.5ms9] ZolZ dhfe]l MBIl F 7] &3o)
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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w3d 5 Ak &, Anzddst zege 14
=)

A
Mol A0 me} A Aoz dekd = ).
ShH, NR2 2AEHY 7 G E &Fo=2 A3
B £33 Y+ non-slot based schedule)®™
o] o]z} winj#Este] #olA 7] o] FA F1te|
)2 URLLC Alvg] ol gk &40 AUs 3 3oz 2, 4,7

~

AL a7 A vy
2o} AL Mg st
Gtk HY EF(EE A

1 7Pssit,

O

ol
¥ ¢
ui
i)
rlo
>
z
X

R
I

o
N
ofx
>
re

[o
N
e,

N
=
o
il
e}
Ho
f 3o
[
R
N
ol

(o]

w3k, NRS LTESF &e Atgka 2 ey g Ad a8 &)o
AL Fo]7] Y8l AE &F WolA HFE HARQ ACK/NACKS 218 4= gl
F X2 A7) E3H(self-contained) T+FE WHe] Aw3ic),

NE gz A3tk HARQ
£ Fx7F Ao, o#dt

fuf

patl

=

2
o
>

o o)
= = —_ ’

o 2= @A FID B D ZH s 7Ase o ZHe 725 At
S Z o e

_‘—_—_}\E TZ

[e]

9 e AEI JgEI AEe Add &F F2E At E=3, R dloJE Aol s oo &
ol Eatr]o] AAEHE S AP, wEbA, 7AFS &3 W A AIRH(SFI, Slot Format Indicator)E ©]
&3to] ddo] &£Ro] st EXAA, AFHI EXAA e FTYAE EXAAE 4¥EE F UY. 71A

< o EASA(UE-specific) RRC Al2EH & S3lA F4E HolEY JYAE SFIE o] &3lo] Aoz
A &F ¥ A 4= 9lom | DCI(Downlink Control Information)E Ta|lA FH o2 A As4Y RRCE
A A B FHH0E AAE & .
<NR =37 A

NRell A o] &2 A9 (physical resource)d wW#Hsle], <telY ZE(antenna port), A L =(resource
grid), A9 QA(resource element), A E=(resource block), WYZ IE(bandwidth part) So] 1Lgd

o}
ohelL

2HH
property)e] TE QtHY XE o] AlEo] NkEE= Xﬁ‘éil‘%‘ﬂ &4

QC/QCL(quasi co-located =< quasi co-location) Aol Jqckar & 4=

ik(Delay spread), £ &AH(Doppler spread), T3 AZE(Frequency shift), Ho 4l 7¢I (Average
received power) @ =21 Elo]W (Received Timing) & 3t o] &S X3},

qiol wrEE Ay
3

N R
o (m
i

large-scale

(]

Qe AE, 2 A9 dHu EEE
. oA, e B4 A4

£ 3& R A7 A8 £ At A A JE0] A9she A9 1S 45s] 93 Seeld.
% 3% @EaW, A9 e SResource Grid)i NRol B Aelofol ] B5o] e AE AUy Gl
7t e Aol oeh A9 TelEst B4 4 sl wd, A9 aess ey X2, Ausjee] 314, A
F el weh 24 4 ek

>~l

e &5 (resource block)S 1270 AMEAA|® FAEW, Fi¢ 2ol AoAwt Fojdrt. =3, 2 8
Z(resource element)™ 1709 OFDM A &3} 1719 MBI 2 FAHT. webA, = 3049k o] shte] At
d EFS AEAge] 14 wet 2 A717F EEbE ATk g, NRellAE A EF aEEE 9% 3F

FxH 985S 3= "Point A"t FF AY EE, MY AL EF 5E& A

To4e 2 AAG7E A8E F dE T S Vsl Adde d9E dEE Adstr] 9% =delrt.

NRel A= FHEle] didZo] 20Mhz2 1AE LTESF @] AMBEAge] 34 dE2 o el tgZo] 50Mhzel A

400MhzE A€ wepA, RE o] ofydk Aejo] fHEE BF AREee AS 7HEsHA gk ol

wpebA] NRelAM = &= 4ol Z=AlE mpeh o] o] tidF: el A tielE R E(BIP)E Ao whEo] ARG
AHAA FE AW EF AH Aoz

vk ®@, d9% =R shle wrizeAs AAww
=75 o) )(\)

TARL, Azl W sAoz B4% @ F A wdds AYRA D SFRA 44 A 4o gl
Sesl FAHE, Fold A7kl B4EE dGE FES olgsie] ol S48,
P S84 ez Ay, ddo=

Hol= ~HE= (paired spectrum)e] 4% &P 9 P I EY
2FE (unpaired spectrum)®] -4 st A} FFH A 2 1to] EHQsh Fi

AC)

93 (re-tunning)< "
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[0053]
[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
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A7) A HFPas $FYac] WAE RES FA FAFE FHE £ AES BS ol Fo) HAE
<NR %7] HS>

NRol| Al whk

o
N
N
Al
2
iy
B
ol
2
off
>
o

T feiA A A B Y A dAAkE .

Al AL 7R o] HEdeE F7] Ale B=(SSB, Synchronization Signal Block)E o] -&3le] wdo] i 7]
|

A5 Aol B71% v, BeAF A DE H5s, Asg Aug H5ehs Azl
&

55 & AA7E A

k1

2 5 e T AHE 7IedM e B AR E5E dAHeR mAG mHolt,

= 58 Fx3H, SSBE 747 17 A8 E 1277) B Ago]E A5 PSS(primarysynchronization signal)
2 §SS(secondary synchronization signal) 2 3702 OFDM Al& 2 240 7§e] MBI oo 2= PBCHE +

S AIZF B Fuke EulelA SSBE HUH RS SSBE Al

B
=
(@)}
=
I
R
of
i,
n
A

% o thee] SSBE ms AlZE UllA A vk A% Moz Adum, w
1o Aol AHEHE 54 s Me /FoR 2wt 2mse] F7Ivhe ssB7h A% z
2 AT sms Az UllA SSB AFel AEE ool el ASE Fug ddel ¥e4% AU
Stk Sol, 3GHz olstel A Hul 4709) SSB W Aol sbsekm, 3-6GH7EA Sl Fu g
871, 6GHz ool 3t el Aol 647)e] A2 the WS AHgdtel SBE AFE 4 9
SSBE shbel Lol % A E£FHM, AuAEo] 1Ae] weh olest ol &F velMe] g Rt w
357 AR,

D

RUNE~)

/\
<5
=
=

g, SSB= F#fl LTES] SSeoF &) slg]o]l do %ol AE FaolA AEHA Gevh. =, SSBe A~ U9
o] F4lol O}b HAME dEd 5 3, Y 23S Adshe A T B Aol A Bl SSBrE A
Fd g k. old wakA, @ES SSBE EUHP st TR FI5 X9l 571 @l 2H(synchronization
raster)& o|&3to] SSBE REUHHE st 27| &S % Ade T FIg A HH AlgosH
(carrier raster)® §7] P2=E= NRAA AFA AoEdon, 7] #=El= Aoldi=Hel nlajA, F3

LAl WAl dAEe] slofAM, wEe] e SSB HAE AU =

P2 SSBe] PBCHE E3lA MIBE #E5& 4 v}, MIB(Master Information Block)® wWHo] WEL AV} &
M"Y = YA A]2=El JH(RMSI, Remaining Minimum System Information)E G~A18}l7] €3k HA AR
Zghetth, wgh, PBCHE AR Z=HIQL el A 31 s DN-RS A &9 Aol digh FH, SIBlS @ido] XY
HHsl7] 18 AH(dE 59, SIBl wHEHA FH, SIB1 CORESETe] ##H AW AHA F3+ AW, PDCCH &+
g , 3 A EEF SSB Ateole] ezxAl FH (Aol WelAe] A SSBe] A= SIBl&
F) T XY F Ut Oq 714, SIBl ¥ EH A AHE whdo] A AN Mg 4nd o]Fd 7
Aol A&yl Yot WY A Haol A ALEEHE AR HAXME FAEA HEgH. g5 Sof, Wy
2 Axg g wHAA 1 WA 4 5 Aol shtel SIBle i EeiA] BRI 84 F Ut

%3k RMSI= SIB1(System Information Block 1)& 2Ju|g 4= 9lom  SIB1S AoA 7% o 2 (ex, 160ms)
HREsfaY @l SIB1S wdo] :7] Ay A HAE et Fed ﬂiﬁ EgslH, PDSCHE 53
A FrIReR HAFHrt. ddo] SIBlE 48] s = PBCHE F3lA SIBl AFdd ARHgHE wHEHA A
B, SIB1e] ~7AZH] A& CORESET(Control Resource Set) AHZ -’F’LOHO]E gho}, w2 CORESET uol
4 SI-RNTIZ o]&3&}e] SIBlol tiat ~AEd HBE Folsta, 2754 AH| ugl SIB1S PDSCH Aol &
5gtth. SIBIES A9 d A SIBES F714 0= ded 5 i, @E a7 uet 1454 5 Ut

T 6t ® AAG7E H4E  JdE A G 7lsdAe dd AAs AxE A9gs] 9% mwolt).
T 65 s, A el gu¥w wdd vXToz Wy AN~E 9 dHY A4~ ZPES
At AG A~ ZEPEL PRACHE B3l dAEHch FAHoR, iy AN~ ZgPES Fr|4oR
HEEE 54 &304 d&5E B4 Yoz FANEE PRACHE F8M 7IAFoz A, durdo=n o
ol Aol z7] H&EsheE Aol A4 7Nk A9

:|

M~ ARE Y=, § Ay E554(BFR, Beam Failure
A 71EE Wy AN A AP 3Tl

Gl dAEsh Ay A T B did WY AMx SHS AT, Y M Sl WY A
I JFEAER(ID), UL Grant (FFPT FAALD), dAl C-RNTI(Temporary Cell - Radio Network Temporary



[0067]

[0068]
[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]
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Identifier) Z2#]3 TAC(Time Alignment Command) ©] ¥3= 4= Jt}. 3vpe] Ay A=

Sgole st ol
of WEES S WY AN FH BRI xFE £ 7] Wi, dY dAs ZEfEAEAE 2389 1L
Grant, YA C-RNTT Z22]a TAC7} o] ©hel Al fastAls ejF7] slste] x3¢d 5 vk, g A~ =
YAEANEAE 7IAFo] FAIG dY dAs ZEfEe] fiFExY & Uk TACE wWEo] AdF ¥a 7]
& XA % AREA X £ vk dY AN SHS PDCCHAS] #Y A~ 28z, = RA-
RNTI(Random Access — Radio Network Temporary Identifier)el] 2oJsix|A]E 4 ).

= 2 SHE g v WY dAs S x3E HHEE AHEsta, VAR AAF
HAES S, d& So, gZe TACS AeA7)a, YA C-RNTIE AFet}, w38k, UL GrantE o] &
= AEA AAE HolgE XFor dEstl o] A9 uds A

)
5
)
H

npAlgto 2 vk AA dAE 9T s WAAE FAlg
<NR CORESET>
NRell A o] &takd g Aol de 1~3 Al&E9o] Zo]E 7}x]= CORESET(Control Resource Set)olA HE=w, Ab/sh

8 ~A=Y K SFI(Slot format Index), TPC(Transmit Power Control) AH & AZL3t},

ojgb o] NRAIAM= Al=Fle] frdde FEsky] 984, CORESET 7HdS& =9sk3ith. CORESET(Control
Resource Set) st = Alo] Al & AT ALdg o)t w2 CORESET Al7H-F3h 2helol

lof
i

A B o)Ak HA TS ALgSte] Ao Ad FRE tmYE 4 drh. CORESET ¥ QCL(Quasi CoLocation)
7HdE AAsglen, ol FE QCLAl Y3liA 7HAEEHE 54 A 2Zds, EEY A2xgn, BEe 4=
E i A Yol ofG= §] Wk gidt A4S &El7] 93 HH o= ARgEY

L= 72 CORESETOl wisiA Adrgstr] 913 =meltt,

75 Fxskd, CORESETS stube] &3 ulellA sfglo] i3 oA tdst ez =4 5 e
el Abell A} CORESET-S Hth 3709 OFDM AEZ A" 4 Q. T3, CORESETS Fub<= el AolA 7g]
A E7A] 671] A EFo wiE Aot

HA CORESET> WIEHARFE F7F 74 AR B A2 ARE FA08 F A=F 7] 9% e +
AH-= MIBE FallA AAldTh. ZIA=He] A dA Fo @ES RRC A1EES d
CORESET AKXE F2lste] 43 & Urt.

=)
>
Y

A !

o
4

19, MEzedd, 2, AdEd, 99 (region), W=, A
E, Az, e ]EVH% 7INE, AT FRAE, 4% A Be 4F vAAE A B dA AR

4 &4 Aol dialx AR, ol ol
Bl Mol e A2 B, QU L AT FAD A Al AEH + A A o, oA A
sef 4

g Aem, A w9

=, B UsH AMSS w71 = k] FAl ek obuel, & 1k F4l(Device to Device), Abe] i
21(Sidelink), 2= FA1(V2X) o A&d FX vt 53], A0 T4 QA2 7)Ao o 1+ FAld =
Hqgd ¢ glon, B g Als, Ald Fo fojv dd 1 B4 FFo uwEk teksiAl H¥Ee] g4
T Ut

& £, PSS % SSS= 7z w7+ FAalelA PSSS(Primary D2D  Synchronization Signal) 2
SSSS(Secondary D2D Synchronization Signal)Z &7} WAEo] H&4d 4 v}, T3k, A<&3 PBCHSF o]

Hica'H%E ARE ALsl= QgL PSBCHZ, PUSCH % PDSCHS} o] Alo|= A A HolHE Ads= Ad

2 PSSCHZ, PDCCH % PUCCH®} o] AAARE dedste AdS PSCCHRE WA Ho] 82 4 v, oA, o
r BAAE gaAr e Asrt Besty, o] PSICHE FalA H5A1€Th vtk o]g]dl gojd dAd=
2L ot

i

olat, B WAL 7% AS G AT 7ke] BAL dAH Jlzow Agets, Bad w74
T wsoh B B gAEe] B /1EH Abge] Hgd F
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[0084]

[0085]

[0086]

[0087]

[0088]
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Ll

[

EE, B AN Ao} YAE Ueld A4 Fue Froz PANE U9ES YoE g
92 BhE E BIPE 7Aske] MWake, 1 golo] AT glrk. Ema, o
o FAHE GBS ANsE slAste] Agsht, #F gold @YHE e ohid.

obge, olstollAe AW HOE falA, HjHE didgolxe 7zt FHEFA V]
LBT(Listen Before Talk)E o2 Awsly, tgdt & 7]|&E2 AFole & A }
MAE 2 FAEA 71490 56 =5 NR 7)ol H8d B9k ofye}, 4G, Wifi & thde T84

PN
Hga = o,

NR(New Radio)

3GPPell Al 3 2] 9l gl AAY FAEA 7]l NR2 LIE div] 4% dole ALES Aesta, Al
Paeu A AFE AUE] 2 (usage scenario) MR Q7EHE A3 QoS & TFAMEH(requirements)S THEA]
7 & Jde FA A v]Eolth. 53] NR9 i3 ARE Alube] £ 24 eMBB(enhancement Mobile BroadBand),
mMTC(massive MTC) 2 URLLC(Ultra Reliable and Low Latency Communications)”} BolEAct. z+ze] Alya] e
W TFANRS TEEly] 9l W oEA LTE o] fdgh(flexible) Z#HS) FZE(frame  structure)7}
ATEAt., g2 Eo], ZZo AR Ay eE dHolg #HolE(data rates), do]¥lA(latency), AFA
(reliability), #AME A (coverage) ol thdk @7-Algto] Aolatrt. wheba, 9] NR Al=®lS FAst= +
g dos T3l 7] ARE AlUEle E STANES B840 R WEAITY] fd WHeR, AR UE w1
=24 (numerology)(e.g. subcarrier spacing, subframe, TTI, etc.) 7]¥+¢] B4 9 FY(unit)S E&3 2
2 HElZ8 A (multiplexing) 3t=% A A At}

o gz, A2 2 AEAFoe] ~d o] (subcarrier spacing) k< ZE= wHEY A dlF)A, sk o]4e] NR
component carrier(s)E %3] TDM, FDM =& TDM/FDM 7]¥to 2 t}53ldte] A Udh= ¥y 2 time domainolA
o] 2AEY T E FAT JoyA F o] time unitS A Y3 Wkl Wik =97t o]Fo]H ). o}
B sle] NROIAE time domain structured] 3+ =H=Z A MBI oo thal A7} o|FojFgon sy ABEE
dd dol(subframe duration)E Aolst7] 13 7]+ FTHEZ A (reference numerology)ZA] LTES} w3+
15kHz SCS(Sub—Carrier Spacing)’} AA L. wlzbra, 15kHz SCS 7%+ normal CP overhead®] 147§2] OFDM
symbolsZ TFAlE W3 subframe duration®] AFJETE, =, NRolA MEZ#H AL Ims2] time durationd 7}
ok o, LTESF &2 NRY AMB=Zg S ddidQl 7% AIZF Aol (reference time duration) & 2A, /‘Wﬂ A/
3tk H 3 dlolE ~AIEH e 71¥ke] HE= time unitSZE slot @ mini-sloto] AFeld 4= Qu}. o] A5, 3
Z slotS TFAskE OFDM A &9 719, vt normal (P2l 7Z%-, SCS#kel @A glo] y=149] #< 735—% @XJE]
ATt

olol wal A9l slot2 14719 AE=Z FAET
e} ZE A Eo] DL transmissionS & o] &5 A
=% DL portion + (gap) + UL portion? HE|Z o]

?If} A slote] A% WaF(transmission direction)®ll
RE AEo] UL transmissions 93l o]&% AL},

s m
dot -
rlo

w3, 299 numerology(ZL SCS)oA H&Ed slotHTt AL F9o AlEE FAHE mini-sloto] A},
mini-slot 7]9te] A/3}EH I dloly 4412 93k e 7ol time-domain scheduling intervale] A
Ay, =& slot aggregations Z3| A/3FHI ooy $441S 93 71 Aol time-domain scheduling
intervale] A= 4 t}l. E3], URLLCSY #o] latencyol %173k dHlo]E]|E& $Al8t= 7%, 15kHz9F o)
SCS#kel 22 numerology 71¥ke] @] FZo A Aol®E 1ms(14 symbols) 7]1HEe] slot ©9] 2AETH o] o] Fo
A A, latency STANES WEA17)7] e ¢ Ak wEbA, 19 HAER FAE slotEUE A& F9]
OFDM Al = FA¥ mini-slotS Aste] o5 7|Who 2 (RLLCS fT7AMS WA & Qe 2=AIEH o] o
Fold 4 9l

E glold AWe vheh o], shibel MR Carrier Wl A= thE SCS @ 2t FHENAE MM R/EE
N A E AT AUT A Wb, 424 dreiEeld W Aol slor(E minivsion) Ao

(length)E 7]¥FC. 2 latency Q7Aoo w30 HolHE AAEHS= H“ﬂ'l,:_ 2HE 4 9. dF E9 SCS
7} 60kHzS 7, %SBWﬁl@%iqéﬁ%QﬂﬂIM@Eizﬁi 7] Wizell ELskA 14712] OFDM Al =
shte] slots FA8 A9, sl 15kHz 7]9Fe] slot length® 1lmso] ¥+ ¥bA, 60kHz 7]¥Fe] slot length:
°F 0.25mso. &2 Fo|EA .

NR-U(NR-Unlicensed spectrum)
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[0090]
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el A9, dolel AgArt BPAem s & A
T AGAE T2 ANAE BN EQ ANA AFE 9

A Aol opdet 7 =
7}e] regulation Ul 3 o]&o] 7}5atch. o
wheb vEE S E3 NR Al Al Al e RjEs] gies Sa olv] AlgE i s WiFi, Bluetooth,
NFC 59 st AE 74 B4 T2 EZ3o] FE(co-existence) wAlol et 2ol Hasic}y, w3k, zhz)
o] NR AFdAF &8 LTE AFdAF 7+e] F&(co-existence)ol 3k EAE sfZdo] &aslr}

We) st wel v
A

ofof we} nlWHE] s FI NR AR A A, Ao T FAl Aus ke I 2 SES Jsr] 9
g FE Vo] 87EY. oAE B, T AZE FEF37] A AT T4 AE EE Aol e d@d
(power level)& A3t dld FAAE =2 Ao ALE 715 o5& Fwsli= LBT(Listen Before Talk)
7Ieke] A A Al 2(access) WAS AL a7 gtk o] A4 T HjuE diefe] 54 FAAE 2

2
Meol7t e §41 B4 ZREzOIY & AR s A ed 25, &l Wgs B MR AE= Al
of AekE A D sl Avk. whEbA, vidE s B9 A FAl Avias WE des 53 7§
Al A e &) ARAE 8 8ks QoS BAe] ket

53], 53] NR-UY 4§, Wt=A] W3] digze] CAE Sl SCellZr7F vjHs j9s AP 7|E9] LTES &
g, H¥s oS PCe 2 3= S 9Y(stand-alone) AU LE AP = 9}, o] 4, RRC ¢lolE AFE|9]
ke wEE] oS AFEEE Ao x| AAAE Y3 AY A ZIAHE FFsHok s}, oju LBT A
o wel HE Ao FrkE 4 dE BAUTE 9

A MM~ A=} (Random access procedure)

Ay dAx TEAHE F /A dEE 7MY = 6ol AAIEE vkel o] A A 719 (Contention based) WH
N2~ ke whde] AP AqM~ ZEE AES MSGl(Message 1) o2, 7| =re] ok Ay HA~ §H A
F(RAR)S MSG22, RARYl X&H dHYA IHES mME HE5S NMSG3ZE o]o] wE contention resolutions
MSG4Z 3to] 48] ZZARA7E . o|H9 4228 WY A~ ZI AR oA il EE VAT 747t
2gjuttt LBTE Faslof 3 4= v}, whebr], 74 ~glolA HIstA LBT Ad7F ZAsoid, WY AA2~ Hxp

=2 FY3le= AZko] AAEAY, dAY AN HAp At or)d 4= 9l

T 82 E AAdIE 482 § e FA JAE vlsddA uAA ZNE Y A= dAE AEE] 9 =Y
o]},

npR 7R 2, & 83 o] H] AHAY7|WH(Contention free) MY MA~ Aol 7| A]5ro] whtel] iy Aa~
WS ste 28 ge] FgHE Ay dAx ZPES VX Fo R AFste 28 a8l 71X Tl
e Wy AA~ S-S AEsHE 2gdA] EF LBT F3o] o.FHtt. whEhA, 2z} 2glolA HlwstAl LBT
A7l s, WYy dAx AAE Fdste At AAEAY, WY dAM2= "z A oprjd 4
AT},

ol gt EAIE A3ty s LBT AWE me3dt ¢ B AE7|3E ATss WHe Ads B 5+ UdA|T o
of tigh FAH WHL AFHA Ut

A4sl vle) o], SCellS Ee&f HW3E IS AF&e= Fe LTE LAA 7)<y @) udd ddgS PCellE A
/3= A AG A~ Hzle A LBT Asfo] wpE FA7F A8 4= i},

B A= oled ZARS Ayl fd anHQl A" dAs HAE AR odE 50], MSG3 HFol &
T AF 71515 g ow ATsty] AT 7S Atz gt

A9 BAR A3 oldfold WE AITom £ AAele] e HdHL el oIt 4del B A 2
QW LR EE E vk TA A gl gEldE 2 A7 488 5 o of =8 ¥ A Wil &
FEh, md, B AL We glelg Agshs ik R olAA slEeln A4E & Ak we, AN o
o =

3 oge wws Y P8 874 F it ool AgE 5 Ak,
NR-U LAA: NR-U in "license assisted access" mode where primary cell is NR licensed
NR-U SA: NR-U stand-alone mode
ENU-DC: EN-DC where SN(Secondary Node) is NR-U

NNU-DC: DC between NR licensed (MN: Master Node) and NR-U (SN)
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olalell Al AwatE AAl o] NR RRC 7+2¢] 3GPP TS 38.331¢4 HWAE AwW g4 2 a2 Wgs ¥3
S vk B A el ald AR g4l tiE oot Bl ZmAA] Bk W&o E3EA] gt i
TitAe] HAE Uge] 2 AAlde dAAE o] ARgEAY Al 24E At

A3k vpkel o] NR-Uol A& LBTS A dafiof 317] wiitoll F4 ol that AAlx wao] Zedst 5= 9o}, o
of wet A4g QoS Fwg WS dolH F5Ale] 2 4 gl

Z# LTE LAASl - 7]& LTE Zddy 2] do]g Aol o] FX= non-empty ] B Z |3} tjo]g] Hfo] o]
Fo| A4 % enpty ABIZdJOR FAE M Lae) T2 e e 3% Folste] mws todA
o] LTE €8S A 43ch. Non-empty AR Z#H AL FA57] YA E empty AR Z# A (dlo]E] HA%o] o]Fo]X
A & 7B oA CCA(Clear Channel Assessment)E E3] MEe AZ/HH 7t o o3} (CA Aol o}
& Ad Aot Ab&ol olFolxlth. 18] il non-empty AMEZHJO R FAE dHolH HE A Hd 38 A
s

e 20 5 oglth. 5§ A AY AR WA 27 dlolE waEe] Aol bsE Rolth. LIE A% A
1) Bel(Ins) = olFol A}, (oA AR (Ins) it} AL A7k @9l(F ps)Z AR WA, A
9 e Ansae A% Aol obd Muxee Vel o AgelE To] sbset, A g AY A
AR Aoz vhAR ARE Ansee) wel gl Aol d % 9l

<3 vkel ZHo], NR-U SA(Standalone) Alubg] @ollAE= PCelldllA HIWE oS AF&E 4= ). ENU-DC =&
NNU-DCell &= PSCellol A vl w3 EHﬁ AR 4= 9lth. NR-U SA AlvtE] 9ol A RRC IDLE ©d-e %7] H&ES
A3 == RRC 992 dE] 92 A=ovju AAA HANA WY A~ Z2AHAE FedoF vt ENU-DC
EE NNU-DCOlA] whZre pSCell Z71/ W7 ZAo|A Ay dAx ZAAE S8 ok ez}l:} o]&]o & 3GPP
TS38.3002] 9.2.64 WAlE v}t o|flEo Ay MAx~ ZTZAA7E AFEE = Qduh. A& NR-U AlveEl L
ol dY dAa TAAZ F3T u, g BE VXS 74 2 NSGE A 0}71 A LBIE &

z e 2A71H HEg A MEA] Aol 28¥FE Al

|

s, ey, LBT 78 538 ddy) 7x=e dA% 735 74

F AAS S S ATk oldlellA e olE ddsty] $gk wietel wis] AwEt). osle] AWEtE AAl 4
= ZH7he] Uygs 7HBW°E TE 448 do7 Aue] A/ xgste] AAlE = .

L 9E o AAde wE g 2S5 Adstry] ¢35 ottt

% 98 Hxstd, vds digdA Ay AN AAE FstE oEe, vdd gidda] diy A2 ZE gl
BS 7o 2 AEstE dAES =g = ATk(S900).

A% Sol, we AT PEar] Peld, AW AAx TP A5 5 Atk AL vhel o], U
9 oz TelgEe A5 A4 /N AP s A A58 S dum, N4g A a4y A A
Aol AEE FEw vk wwe AW AAx TPRE A%/ A, uEs felMe] LBT B

ZAZ o2 Y A M ZPE A dig AY HAz S wAAE BEs] el a8t
= HAE T3 5 AUTHS910).
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o A gaM, AATE WY AAx $FH ARG Vel N Be] BT $AS FASa, LB HFSH
A Al WY Az S WAAE A5 2

A5% 5 A, wehq, wEe A s melg, Ay s
PR A AF A DAY AAs TR A% A9 F AR sl osid 248 4 de A
Al AES WA WY AAs S dAAe] FAe RUHPE £ Ak =, 0@ A @
G s 5 WA A5 ME, A5 WS A4 A s 5% AETA A9 S 29,

wne 9y oAz $u WAL S AAsE Holw shtel wws e YL FA4AL FaA
AgEa AAAE Adshs BAS SAT 5 ATHS20).
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- a MAC subheader with Backoff Indicator only;

- a MAC subheader with RAPID only (i.e. acknowledgment for SI request);

- a MAC subheader with RAPID and MAC RAR.
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Yepdth, E BE7F 12 AAFEW, Hojk thE MAC ABPDU7F EATE AASth, E HE7F 002 A HH,
MAC MBE3HE EFst= NMAC AHPDUZF MAC PDU WiollA whxjeh MAC A BEPDUZH= A& AAETE. (The
Extension field is a flag indicating if the MAC subPDU including this MAC subheader is the last MAC
subPDU or not in the MAC PDU. The E field is set to "1" to indicate at least another MAC subPDU
follows. The E field is set to "0" to indicate that the MAC subPDU including this MAC subheader is the
last MAC subPDU in the MAC PDU)

- T: B} F=+= MAC MBE& ol Random Access Preamble ID ¥+ Backoff Indicator”’} E3Ho] x| of
& Yehdle Edizolth. AEIE (B Wex Yoy A=rt EAES YERdr] S8 T 2=71 "0"e%
AAEY. T des "1"2 AAEo] BT (RAPID) O] AE fAlA =Zejqlis 1D Z=7F S WERHTH(The
Type field is a flag indicating whether the MAC subheader contains a Random Access Preamble ID or a
Backoff Indicator. The T field is set to "0" to indicate the presence of a Backoff Indicator field in
the subheader (BI). The T field is set to "1" to indicate the presence of a Random Access Preamble ID
field in the subheader (RAPID)).

- RAPID: Random Access Preamble IDifier =i %% Random Access Preambles ¥ 3tt}. RAPID H 9

A7) 6] Eeltk. NMAC A EPDUS] MAC A B3Il Q1= RAPIDZE ST &3l dis] 74€ dE A Zias
= syl st 4% MAC RARS MAC M EPDUo| *38tw %] 9=}, (The Random Access Preamble IDentifier
field identifies the transmitted Random Access Preamble (see subclause 5.1.3). The size of the RAPID
field is 6 bits. If the RAPID in the MAC subheader of a MAC subPDU corresponds to one of the Random
Access Preambles configured for SI request, MAC RAR is not included in the MAC subPDU.)

T 128 ¢ AAdel o2 RARS 1% MAC Flo]RE9] F2E oA Ho R EAS Lo},
T 128 s, NAC RAR X2 ofgle] Z} H=g x3tste] F44E 4 Q.
-R: PAB HER 022 HAH AT (Reserved bit, set to "0")

- Timing Advance Command: E}o]W oJ=whx W& FE=i= 3GPPTS 38.213¢4 MAC QlEJE7} A &sljoF sli= E}o]
W 2AAEE Alolsks d ARRHE lE: @ TAE dEY. Bleld oj=Mls WY dro] AV 12H Ec]
t}. (The Timing Advance Command field indicates the index value TA used to control the amount of timing
adjustment that the MAC entity has to apply in TS 38.213. The size of the Timing Advance Command field
is 12 bits;)

- UL Grant: ¥¥ T IHE HTo|= TS 38.2139 A FNA AT 227t BAIE Y. UL Grant =9 F7]
+= 25H|Eo|t}. (The Uplink Grant field indicates the resources to be used on the uplink in TS 38.213.
The size of the UL Grant field is 25 bits;)

- Temporary C-RNTI: Temporary C-RNTI ZZ+= WH A2 Fof] MAC dIEE]7} AME3tE YAl IDE e
AA] C-RNTI =29 37]|+= 16H]Eo|t}. (The Temporary C-RNTI field indicates the temporary identity that
is used by the MAC entity during Random Access. The size of the Temporary C-RNTI field is 16 bits.)

Agk mpel 7ho] NMSG3el it A4S 9% JdHA TWEE NSG2E T8l AlFHch. whef LBT A== MSG3el o
o AF dEe VA= o2 E Temporary C-RNTIO| &) 25" P& IHAES thA] whop

= FAsoF st o]F 3 TAFTS AAFd AR EHE d¥a IHE HES s oA LBTE
ol & 4= k. F FY NR7IEClA @S RAR WAIX W] ¥ adE os] AAZEH NSG3 PUSCH

S AFFTh. MSG3 PUSCH o] =1 UL-SCHO] A&, whef E=Adnhd, 1 38k RAR w414
o] A|FE = Temporary C-RNTIo 2o]& CRCZ AFAFEFE DCI X o8] ~AZ=Hct. (A UE transmits an
UL-SCH in an Msg3 PUSCH scheduled by a RAR grant in a corresponding RAR message using redundancy
version number 0. Retransmissions, if any, of the UL-SCH in an Msg3 PUSCH are scheduled by a DCI
format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message.)

webA], MSG37F LBT Az ol AsfjsiA Hd AdES el 7Aool 998 2hMES A5E o & W
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