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o] 2 = 9tk SRB= Alof o A RRC WA A & A Fete 2=
AF-8-% ', DRB&= ARE2F o) A ALE-AL Hlo| Bl & A F5l= T2 ARG E T
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Connection)©] ¢ ¥ H, ©HH& RRC 942 (RRC connected) A Bl o] A ¥ 3z,
18R] 538 74-$- RRC ©Fo] S(RRC idle) A Efoll 1A ® ),

[53] HES| Ao 2= dlo|H & AEeh= e deAd ==
Al 2281 B & 7 4-3}5= BCH(Broadcast Channel) ¥} “L o] 2] o] AF-8-%} E g3 o]}
A A WA A & 7 %-3}i= 5} 8k % =1 SCH(Shared Channel)©] St} 31 =
WEIAE i 2] aE A el 2o i Aol A2 o] S
stk A SCHE S8l A2 4% i, T E 9] 318 2 MCH(Multicast
Channel)& &3l 52 5 v} @A, ehdo A YES A= HolHE
ASehis AdE A AsADR2E 27] AloJHA A& A% 3= RACH(Random
Access Channel) 9} 71 o] €] o) A&} E g = o]} A o] w| A 4] & A F38h=
- %Fd = SCH(Shared Channel)7} 1

54 AEAY A910) Qo m, 1% Ao v 5 =) A Y (Logical Channel) & 1=
BCCH(Broadcast Control Channel), PCCH(Paging Control Channel), CCCH(Common
Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic
Channel) 5©] ¢}
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B Gl A ofe] 7] o] ¥ 3H(Sub-carrier) 2 -/ ® U} 8F}<]
A B2 ] 4 (Sub-frame)-> Al ZF & S ol A H522] OFDM 4 'H(Symbol) & 2
TAHAT AL ES 2 A & @92, 5529 OFDM A 53} 49
4k 9} (sub-carrier) & & A ¥l U}, BE 3 Z; A B 2] 9] & PDCCH(Physical
Downlink Control Channel) <5, L1/L2 Ao} €& Y &) s B g <le] 54
OFDM A E (<, 31 A OFDM A )9 54 Hat$ul &5 o] 88 4= 9t}
TTI(Transmission Time Interval)i= 4] B.3Z 2| ¢ A 4-2] @9 A 7Fo]t},

4% 3GPP LTECNA A& 3 B g9l e] 25 el

FFH A A BZH QS Foh G Aol M Alo] Gt Holy FHoE v
At Ao} P2 FFHE A Ao ARIFASE 7] 9% PUCCH(Physical Uplink
Control Channel)o] &t} to]g L to|g 7} A45 7] 93
PUSCH(Physical Uplink Shared Channel)©] &3 ¥t} vhike A A4 of ufg}
PUCCH®} PUSCHE & A9l A&atA] 7, SAld d532 + Aok

ahito] writol] th 3k PUCCH= A B 7 9ol A 2} E-= H(RB pair) & &2
S A EE B &5 AL EFE2 Al SET A2 &5 4ol A
M2 T2 Ldke a2 21#) il pPUCCHO) Sd ] = A B2 o)) £&31=
ALY B2 o] 2} 8}= FuhE &% 4 Al (slot boundary) & 7|0 2 WA
©] & PUCCHe®l &3 ¥ = RB o] &% AAdA F347}
%3 (frequency-hopped) ¥ $1 T} a1 §Ho}. whidko] A&k s] A Alo] A BE Al gte] upe}
ME TS TS aE Tl AT o=, Tk tho] ) A El(diversity) ©] 5 <

O A~
=

PUCCH 0. & A% 5= 4d# o Alo] 4 Bolli= ACK/NACK, 3t 3 A d
AHE £ Y EFY = CSI(Channel State Information), 8% =1 F-4 29l & @ %<l
SR(Scheduling Request) 5 ©] 1T}, CSIelli= 28] 2 8 E-& A A| &=
PMI(precoding matrix index), ?H&o] A &5t W= 42 YEFU = Ri(rank
indicator), & & A} el & L}EFU = CQI(channel quality indicator) ‘s-©] %)

PUSCH<= A% Z Y (transport channel)$! UL-SCH(Uplink Shared Channel) ]|
W ok PUSCH o & A E¥ = A" A to| Bl &= TTI ¢ A 55 =
UL-SCHE ¢3¢t o] ¥ 55121 A% &S (transport block)d = T} A7 A%
E52 A2 ARY = o) i, 4er A vl o] B = ThF & (multiplexed)
tlol Bl 4= it} t}5-3kE dlo|E] = UL-SCHE 93k A4 E-53) Ao 4 B.7}
t3tE A 5 At & 59, tolH el thF 3} 5 = A o] 4 Kool = CQl,
PML ACK/NACK, Rl 5-°| 31& o vt = A" A dolH =
Ao Rgro g FAE 5 Q)

52 5% 3GPP LTE®N A 38 & = B Z# 9 o] 725 et

st A MBI ARGl 27 e eF& £8sta, 4 £35S =4
CPell 4 770 2] OFDM 41 & 1
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o] ¥ = Ao % ¥ (control region)©] L, Y} ] OFDM A &l &2
PDSCH(Physical Downlink Shared Channel)”7} %] = dl o] ¥ & & o] ¥},
PDSCH= 7] A7 Bz . E7F dhdoll A o] & H sk Ad & ¢fn] g

A o] g F ol A A E= = Ao A ol i= PCFICH(Physical Control Format
Indicator Channel), PHICH(Physical Hybrid-ARQ Indicator Channel),
PDCCH(Physical Downlink Control Channel)7} %}

A Bz g el A OFDM A el A 74 ¥]<= PCFICH = A B 3 2§ W ol A
Al QD &9 AEol AHE% = OFDM 4 o] 735, Alo] g & o] Z7])ell gt
3 521 CFI(control format indicator) & Y&t} ©@ih& H % PCFICH 4 2. % CFI&
G418 &, PDCCHE Y. U ¥ $tc}. PDCCHe} 2 &), PCFICH«= £l =
U3 2 AHEERA] AL, B2 9] 9] 3178 ¥l PCFICH A= B3l A 5¥

PHICH+= 3% =1 HARQ(hybrid automatic repeat request)S ] g+
ACK(acknowledgement)/ NACK(not-acknowledgement) 4 & & &1}, whito]
%3t ks 2 vlo] B o] th et ACK/NACK A 2 3= PHICH A0 & A $-F ).

PDCCH+= 3}+8F¥ = Al o] 4 X (downlink control information, DCI)E % 4 3}+=
Aol A o]}l DCIE PDSCHE] A1l i (o] & 38k & 21 19 E (downlink grant
: DL 1 E)2}a1 5 gk}, PUSCH(physical uplink shared channel)2] A}
ste(o]| & A eF A 19 E (uplink grant : UL 29 E)gar e ko)), o) o] o] vt
2 W NE G sl gk S 9h9] Alo] WE ol 39 R/ VoIP(Voice over
Internet Protocol)2] &4 3}E ¥ 33t 4= Qo)

5 62 3GPP LTES A ¥ =1 HARQ 5=3) "1 2] & o] & v}ehvlic),

& 7)Ao 2 HE nH A A B XY Qe A PDCCH(310) 32 2 %71
Ak A A g A g

& n 4 H A A B G QoA A7) 7] Ak A 2}
PUSCH(320) o2 e = to| g B} FA AN 2= Jadda A
£ = (transmission block)-& 71 43t}

71 A 32 n+ 8 A A B 7 Qo A PHICH(331) 3 2.2 7] A&+

of &k ACK/NACK 415 & RHlth. ACK/NACK A & += 7] %
520 thk =4 Ee1E YEh Y, ACK Al E = A A& YHEHY
AME= 72l A E Yk

e

o
ofl
o
s

7)1 A =52 n+16WH A A B3 @ 9l o)l A PHICH(351) 2.5 7] & I A
B Zof t) 3 ACK/NACK Al & &5 B Jlt],

n+dH A A B2 ol A 8] 7] HE 3, n+ 12 A A B ol A A Fo]
o] FoJX LR g A H X S HARQ 7] 2 5l HARQ7} 53 ¥t}

3GPP LTE°| A= 87 2] HARQ Z & A A7} =30 E 4= 9l 21, Z} HARQ
ZaAM2EOFH 77HA & 1E 27 uf AR T g of| =, HARQ & A 2~
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[75]
[76]

[77]

[78]

[79]

[80]
[81]

[82]
[83]

[84]

8

Q1] 22 49 4, HARQ7F 58 5] 3= A& 10|31 3]

ols}, Al 2 4 %4 7]% (new radio access technology; new RAT; NR)®l| | 5]
E =Y
UE B2 Al 71715 ve & 54l

h

T3

o

§32

o
— it
o,

A4 7] % (radio access technology; RAT)®l| H] 8l aF/d-% 2uld

H 2 =8l = (mobile broadband) &4l ¢f] o] gt & @ o] ¥ a1 1t} gk )42

7171 RAMEEE At AA oMy thdt Au] 25 A E k= viA B

MTC(massive Machine Type Communications) & A| ZFA| T} G4l A a1 = =2
7k

ol 97 & shrfolt}, Bk o} gf Al F] K (reliability) 2 A A (latency) o]
B 22/ hEE G g B A A2 vl o] =l an gl o] 9f gho] E-H
Fule] B 2 == A {1 7| o] A (enhanced mobile broadband communication),
massive MTC, URLLC(Ultra-Reliable and Low Latency Communication) G-
el AT A R 7% 0l Eelo] =elE i Qe B el At el
3 & 7] % (technology)< new RAT H== NRo| &hal &1,

5% 72 NRo] 285 = 2Ad] 74 5 & | E9] =1 (New Generation Radio Access
Network; NG-RAN)9| A| =8l f-22 5 of A] gt

5 78 FESH, NG-RANS, ol Al Abg2F i g Alo] P TR e
& H(termination)& A| 3 8= gNB X/5E+= eNBE X &3 4= QIt}. & 4o A =
gNBTHE E3515h= -5 o A $tt}. gNB 2 eNB+ % Hll Xn QIE o] 22
A A% o] T} gNB 2 eNB+ 54t o] Yl E 9 Z1(5G Core Network: 5GC) <}
NG SIE H o] 25 53 A2 o Q). B} 44 © &, AMF(access and
mobility management function)#}= NG-C {1 #l| o] 2~ & &3l 12 %] i1, UPF(user
plane function)?} = NG-U <1 g # o] 2 & F-3) 14 )

% 82 NG-RAN# 5GC 1H9] 7] 4] #3882 gt

T 82 #FEhA, oNBE Q1 A 7Fe] F4 219 72 (Inter Cell RRM), Pr*%

o] 2] #2](RB control), 91724 ©]5 4 Ao (Connection Mobility Control), 5
3] -2 A o] (Radio Admission Control), =74 24 2 #| & (Measurement Conflguratlon
& Provision), & 4 A} &% (dynamic resource allocation) —o—/] TS AT
ATH AMFi= NAS E.¢H ofo] & A o] 54 Al 52 7o& A 5= 3
UPF+= ©|5/d <87 % (Mobility Anchoring), PDU A 2] 2] 7| & A&

AT} SMF(Session Management Function)i= T2 [P 524 3+, PDU Al A A o
s 7ls=ATE T A

Lo MR T HE 7]€°ﬂ gt a9 2o Al E EA g Aol

NRol| A = &l o] & Al (latency) & # &3} 317] 18 54 02 &= 99} 3ol 3} 9]
TTIW O, Alo] A d 3 dlo)g A do] TDM ¥ i= T2 7F 8 - Z(frame
structure)®] SH7FA| 2 A a1 = 5= Q)

T 9ol A HIF 2 o2 sfskd A A o1(d0wn1ink control) & & & e a1,

&
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[85]

[90]

[91]

9

A A R Ak A A o] (uplink control) & & -8 YEFATE A7) 8l
g 3}6;}%3/_ gl o] 2 (downhnk data; DL data) %5 18l AH&-d =5 914,
£ Rl A R e

A =1
57 %k ) *ﬂiii’ﬂ %‘(subframe) el A ah ek =1(DL) H 53
3@ A(UL) HEol abA o2 ¥ o], A B 3 2] 9l (subframe) Yol 4 DL
dataZ ¥ 3L, UL ACK/NACKS: & == it} Aat4 o= do| ¥ % o 2]
LAYA o H o 8] A A F7EA] A eli= AlHS Eol Al HH, o] & Qe HF dolH
ko] g olH A (latency)E H A3HS 4 )

o] 2] gt Al 71¥) Q1= A B 3 7| €] (self-contained subframe) T-Z= 0l A 7] X =3}
Hido] A W EA AR ER At 3 e FAREAM AR E
A8k 748 93 b}l AH(time gap)o] E .8 5= AT} o] & fl5fo] A
7 H 1= A B 3 2] 9 (self-contained subframe)-7- =l 4 DLoI A UL?’-_ A3ty =

A1 9] A5 OFDM A &-o] B.Z -f-7H(guard period; GP)?-_ A= 5

3 NRO| A3k 9} e sle] s 7|50 85 5 oh;}

<NR4| A ¢] PUCCH £ %>

NRol| A ¢] PUCCH 22 o7 &2 53 & 7HE 4 o).

PUCCHT= “3&# = A ©] A H.(uplink control information: UCD)E # &3 4~
AT HE3H PUCCH -2 A&7 Zl/#| o] 2= A 7] o8] 772 4= AT} ol &
£0], PUCCH £ &2 73t 43 =1 AJo] A 'Y (SHORT DURATION
UPLINK CONTROL CHANNEL: SHD_PUCCH)” %} «71 -3t A& =1 A o]

Z) 2 (LONG DURATION UPLINK CONTROL CHANNEL: LGD_PUCCH)” =
T2 4= 9lth. SHD_PUCCHZE H 2]/ 42 PUCCH(short PUCCH)} & & &
A=, 9028 E), Ii‘1”2(>2‘ﬂ] EytaidE 4 vk LGD_PUCCH 1!
PUCCH= # & 4= 91 21, 71 PUCCH(long PUCCH)= ¥ (28] E), £93(>2,
[>N]H| &), 224(>2, [<N]B] E)7L e g 5= 9)

$, PUCCHO) )3 1% thol ol A ] 718 & Rel- 150 4] 2| 9514 &
ATt B, o 57\] E 2] A8 A &7 2] D (physical uplink shared channel:
PUSCH), PUCCH # % Rel-15°1 4 A=A &2 4= 3

&, NRo| A 2] PUCCH 92 o5 3 137} o] 794%‘- At
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[92]

[97]

[98]

[99]

10
[3£1]
B PUCCH 4 9] BlE
2 219
(OFDM 413 /}%) | Qhanber of bits)| 8 3 -
A2 A
0 1-2 <2 HARQ, SR
(Sequence selection)
A @ ME
1 1-14 <2 HARQ, [SR] (Sequence modulation
(BPSK, QPSK))
2 1-2 >2 HAR%SRSSI ’ [CP-OFDM]1
3 4-14 [>N] HARQ, CSI, DFT-s-0OFDM
[SR] (no UE multiplexing)
DET-s—-0FDM
) HARQ, CSI,
— <
! o 2= [SR] (Pre DFT 0CC)

<F¥E A(UL) A Z/AE B 3H(2E &Y 4, multiplexing)>

NRoﬂ }\1 /\1—6]:131 4 =1(UL) A E/ZH vl 1:4 = aﬂ /\1 el q_% E;dg ;q z,: 9}1\

PUCCH®} PUSCH®| HE| & of] thato], th& 7]<=o] A= = dvh Oﬂ
59, short PUCCH(¢l| & £°, £ 0/2)2} PUSCH 7} A 7+ ¥ 38F 153} (time
division multiplexing: TDM) 7] 0| 2] 4= 4= 1t} L& o & &9, (Rel-157}
ofyd) spito] wheko] -2 ek A 9 E(UL- part)e zki= &35l o g short
PUCCH(l & 9], % 0/2)¢} PUSCH?F 5= 3} ¥-& 1} 5 3}(frequency division
multiplexing: FDM) 7| 0| X2 5= 3}

PUCCH®} PUSCH®] FE] Z2 /4o o 0}04 g 7ol A|¥E 7 vt A&
5o, A 2 & @9 short PUCCH(o & &9, £ 0/2)9} long PUCCH(| &
S0, £ 1/3/4) ZF TDM/FDM 7] %0] X199 4= i}, w3t o & 5o, 51} 9
ko] FU &% 4 short PUCCH( & &9, £ 0/2)E {F TDM 7|0 A| ¢4
T U 3 o & 5o, 5 o] vt el 5 &35 4 short PUCCH(4 & &9,
Z 9 0/2)2} long PUCCH(| & 9], £ 1/3/4) F TDM 7] &0 A4 = 4= A}

%102 A3 vk} o], NRol| A shube] &3 ol Aol WE|Z e 71 9]
A& A S Aol

5102 Fxehd, st &3 qholl A, Adak =L & 9 (UL region)?l]
long-PUCCH7} A1 & #35-E] #77hA), #8516 #117hA] A &2 T8 F315= T 9 o
AX8= o & YeERWH AL Q)T 18] 31, short PUCCH 7} 242 A 4 #1229 #1309
A A 8F= ol & YERH AL 9t} =, short PUCCHE {toll TDM, short PUCCH <}
long PUCCH ZFell TDM/FDM = a1 @)= ol & YRy Az 9l
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[100]

[101]

[102]
[103]

[104]

[105]

[106]

[107]
[108]
[109]

[110]
[111]

[112]

11

<Al AR Az 4 7353} 7] 3 (modulation and coding scheme: MCS)
2. Al (offset)>

NRO| A 1=, W EF- 2 3% Al (beta-offset) S 9] g HE-A 2] & &4 XA 7} 257 A4 =
T At g, 5 A A B QA X Ao thate], RRC Al F ol o & == 7 9]
W ER- @ A ghol Al EFF FAE 5= 9lar, UL 1AW E= T2 02 A Ed o) §l
9 2 (index) & A AT = vt A 7IA, Aol A E= 5929 3-8 (entry) S

Shar, 2k @& Z+2-9] UCI -8 (2-3HE CSI(two-part CSI)7F 4] -8 7 &

3 J)Oﬂ o83 = UTh

<UCI §3 >

&5 718k 2AIEH ol sk, 28] E7} W= HARQ-ACK®l t 3} PUSCH=
# o] E vl A 5] a1, B8, 2H] E o] 5}2] HARQ-ACK®! t&}e] PUSCH= 3 A 4 =

XSS
o
¥

2= 0]
T AT

NRON A =, 818 & A (DL assignment)©] PUSCH ‘¢l 5] HARQ-ACK
A4S 9t Tk A ZF Q1 A~ 2~ (time instance)o]] WHH UL LTHEH T} ==
A5 A YsHA && 7 I

3F PUSCH “ell 3] 71 ¥ 5 = UCI(¢ll & E9], HARQ-ACK T+= CSD+=,

PUSCH¢| &%l RBEC] 23 F4F ¥ X8 REE| 9F € 4= A}
HARQ-ACK d ] ¥ o] 1} PUSCH dl o] E vl A o] A glo], 5L ¢ RE 93

71 o] PUSCH “2] HARQ-ACK ] 7| vl 285 4= 9lt}, o] & 5of, A7F 9

el 4l DM-RSell Q173 84 Al =74 & & (localized) 93 ©] ¥ 71} = HA4L
qlsgo] & 4 9}

<2 A Z=%H/HARQ Elo| >

NRo A 27| = /HARQ Elo] W ol thal] th& 5348 Ad - St

7= @ /HARQ Efo] ™ o] th &t 524 %] Alol] thsle], A9t B {F &5 Elo] W&
dH o] ghE MEZFE DCI U] dx=of ofa) A A ¥ a1, 7] 49 ghE9
A E= e 544 RRC Al -1E o ofafl 7442 5= o) o] 714, B& Rel. 15
& 07 2 Kool H A4S A YE 9l

A, A7) A, Bell thak Ko A K23= 8- 3% 29} o] A od 4= gl

[3£2]

KO SHFR A ~AEY 10 didete stFE A vojE AE
K1 shaksd = o]y Al of ol HARQ-ACK
K2 Aakel 1 ~A|ZE€ DCI A dats Ak doly A

vhk 5z 2 A A7) & (N1, 2)4 o] vEeRd 4= It} 7] A, N1
NR-PDSCH =419] &8 ol A, th-23l= ACK/NACK %4 9]
7hs 3 71 whE Al 27k o] vk o] SE R A Ao & Q3 OFDM Al &9 W&
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[113]

[114]

[115]

[116]
[117]

[118]
[119]

[120]

[121]

[122]

12
olu) g = it N2 UL ZHE 52218 ¥3+51= NR-PDCCHS] £85 27 H,
o 2H o] A, o -2-3F= NR-PUSCH A 4-9] 71531 714 w2 A Z}7pA] 9f |
o] 2 Al Q3 OFDM Al 9] /5E oQu s 5= ¢)

ko] (K1, K2)9] &4 & (NI, N2), BFo| ™ o =ul ~ Zh(timing advance
value: TA value), @2 DL/UL =91 %, 7€} 550l 7|Hksle] A4 = 4= i),

3, NRol| A =, % o] &= PDCCH, PDSCH % PUSCHol th 3 ¢+l

™ & Z 4] (numerology) & AF-83}= non-CA 7 $-9] &% 718 27| & o ot
F7HA FrE o] @E LR A A 5ol Aod 4 k.

A, Fo AT} ] EEA o thal], Wd of e o] 270 9] 3E(3E3,
EHEHEH &8 NI(EE N2)9] & (entry)= 7IHES 2 NI(HEF N2)ol|
3l sht2] 52 (capability) THE XA & 4= )

“Eﬂ#l(i 3): e LR A AR 5

- 15 kHz 565 1 30 kHz 505 60 KHz 505 | 120 KHz 505

HARG Epolt

o Eeg
Front—loaded DMRS NI Nrs [14-21]
; only ,
Eront-loaded +
N1 HAEE [13] [13] [17] [21]
additional DMRS

=
oo
jad
e
ullt
©
=
=
=
)
W
=

Prequency-first
RiE-mapping
% 4): 4
HARG Efoln)
a 15 KHz 508 30 KHz 508
shej e
N1 [2.5-4] [2.5-6]

Front-loaded DMRS on

ly
Front—-loaded +

jadd
i
i

N1 ANEES [12] [12]
additional DMRS
Frequency—first
N2 AEE [2.5-6] [2.5-6]
RE-mapping
3t 7w E A ¢} 27 = H/HARQ Efo] W ol tf&le], PDCCHS} PDCCHe
olste] ~AEEH AF F v EE A7 ohE o, KO = K29l 3, DCIol A
A Al Al ZE 13 el 2] Bl (time granularity)= 3 7] 2AlSH EH A S
B R A /R 4 ek
FAAL B ] BRAZ FA5HE B4 )9 DL 84 wEste] B
HARQ-ACK A %-0] A= 4= 2t} PDSCHE £~ & ¥ 6= DCIo A XAl €
K10l thét A3 28 = 2l 2] E] = PUCCH A %-2] 7w &2 4]0 7]4kst 4= Qi ],
<FE EF & (code block group: CBG) 7% (A) A &>
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[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

13

571 % A 455 (partial transport block: partial TB) #] 142 & &4 <l x} ¢
329 F- a8 5 At A ASE @Y= T EE(code block: CB) ZLE(CBG)Y <=
Ak e, o] W& AR 1, HARQ-ACK ¥ =9 B E 9} DCI L H & =+=
=

HFEEE TIE(CBG) 74 v -2 RRC Al 29 ¥ o 2] 8] CBG 7]HHE]

AR Fo] 7S vk g H o2 AAE 4= 9lar, 4] A2 DL} UL o 8]

T2 4=tk TB 9 CBGE] H 3l N2 RRC Al-19 & ol o8] A= 4= 1l
=9 = (codeword: CW)2] 7 -9-, TB & CBG2] A4 7}s 3k H o 4h& 8

ATt o]l W2 49, TB & CBGS] A A 7Fs ¢ 4k 40]51, g%

TB & CBG2| H 32 TBrit} U & 4= A}

Aol @A cwel -5, TBol A CBGE] 714 M min(C, N)3} a1, o 7] A
CE= 471 TB W2l CB 754 4= 9t} - M CBG & A A Mod(C, M) CBG+
CBG % ceil(C/M) CBE >33 4= 91t} 1} %] M-Mod(C, M) CBG= CBG &
floor(C/M) CBE- ¥ 313t 4= 9t}

DCI¢} # s o], F= 55 1% A4 4 H (CBG transmission information:
CBGTD S} ZEE5 13 £ ¢4 oF% A B (CBG flushing out information:
CBGFI)7} =] 4= 91t} CBGTL: CBG7F (AH A E=E 4= 1 2, RRCel ] &
¥ CBGTIS N H|E <= 1t} CBGFIL: 4 3 E-8] ¥ (soft-buffer)/ HARQ
7 ulo] ' d (HARQ combining)®ll thall CBG7F th 24 A &) € 4= 91 2™, CBGFI
gt o2 I EF o] gl cw el 49 4= ok

3hake =1 o] g ol thal, CBGTI®} CBGFI:= 52 &F DCIel| £33 4= 9t}
B 19l A, DCIi= CBGTIE 283 4= lt}. 2= 20 A, DCIi= CBGTI®}
CBGFIZ 55 ¥3F3t 4= 9t}

AFakel = d) o) gl ol thafl, CBGTIE= DCIO) 8% w2 FAE 4= 9}, B =
194 DCIE= CBGTIE ¥3+3 5= it}

HARQ-ACK ¥ =W o) A, H 2 A 2 A H ol tall, TB2] 7+ CBGell+=
A3 CB(E)Y ATl IS 4 Ut @ CBG 74| Al HSo] A H,
&1 DCIE AHE-8H= PDCCHel 9] 8ff 27 % ¥ PDSCHel| i s}ed, 4] of &
HARQ-ACK HE| &2 o] gl= 74 -9-ll, TB @'l HARQ-ACK ] =W-& A}-&-3
4 At} o] 3= & W (fallback) DCI3= CBG @l HARQ-ACK 3] =W -8 %] 9] &} A]
et A o E 4= 9l

"l 2] HARQ-ACK Z =50 th 3], HARQ-ACK I =88 -4 %
CBGE (A=Y H A &2 CBG ¥3h9l 4-23F= HARQ-ACKE ¥
Ak WeF A CBG7F AT A o2 tmd H v, CBGOl thal ACK7H
B % 4= 9lt} 7kek CB CRC A A7 25 CBoll &l ¥ 3}% = %< TB CRC
A A7} ¥ A o, B CBGel Wl NACKe] H.arE 4= 9lt), RHeF TR
gk CBY 77k CBGS AAE A off 7} Rt} 2hebH, NACK-2 ¥l CBG

Q1) Z=(index)oll 91538 5 9k

ot g

ol

b

s}
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[131]

[132] o|tef| A =, ¥ kg of) t) sl A4 gt

[133] Kl H}Q‘r o], NRol| A = Al ] & (reliability) 3 A $1(latency)ell ®17+H&F
X0 22 2] G B4 Al 28] Tl Ahelo] =] 1 Qo 3
URLLC(Ultra-Reliable and Low Latency Communication) -&-& 312 ¢k 2}A o] 54
s 7140 193] 9] 931 )

[134] 3kH | NRol| 4 &=, HARQ(hybrid automatic repeat request) 3= Z M| =~ & Z-3]
tlole o AHES 3 4= At L], NRo A=, Al 228 T & w9l =2
HA = A Ao mn &AW EHEAEEY A ek B 87421
ALE Wi ol thaf w=ol ¥ a1 9l o, ool whe}, Feff LTEC A 9] =] HARQ

A A A} Z 4 (physical HARQ indicator channel; PHICH) S =84 a1, HARQ

ERA| S sk el el w=olHar §)

[135] olof], B dbhg of| A = 3} &k & = A o] “d ¥ (downlink control information' DCDHE
A AE AN AR ARRSE], Yhdo] vlo| B A A& 535k WY

[136]
[137] A =2, of2f A<k v 52 NEW RAT (NR) A 2~ 8l Lol A, H-4=7] 2]
(I A EE A ol Bl g Al dEE a8 o= (sAle)

AEA 7= W& A ket oA 714, A=, & 48 o (L) Aljt

e ke g A (1g] /=g st A B4l) 19 a1/S L <) 4 .-
DAPTIVE RETRANSMISSION: NA-RETX)” (o] & £9], to] g
T HARQ ¥ =W A d & 7|wko 2 A A F2o] 3 5
= QAL BE 2AEY GRANTZF (G7HE 0.2) A4 A &a1, %7
2A2Y AR ARSI E (AR S& d) g8 y)= o7
AT (18] a1/=& «2A] -85 A S (ADAPTIVE RETRANSMISSION:
(1 E E0, A% A 272 % GRANT (18] 31/5-& d|o]g 4=
HARQ ¥ =M )& 7|HE o =2 A 5 2to] =€ ‘E}
o2 AL AWS #AH 2715 Y GRANTZL Al Fol] &85 =
A1st = odohyyell thal A & g8 A8 5 Ao o 7] A, A &, &
A9 8] 458 A S (NA-RETX)” 992 “2 53 Al $(A-RETX)”

AE (FY =2 wah A Qlr) ek, By Aol A 9
A Y& «x) 2 A4 B-E(TRANSPORT BLOCK: TB) A A|” &

Al A
S 84 e S Qe

[m

ol
> ob TL o> o 1
o,
o
2
-{E >

2

¥

> 2

L
—
s

N o
o
3
N
>
ﬁi

\.4

2
iz
o
ﬂE

L,
oll of |0
[0 o> f
Huoégg

o

kY
2
o]-)

[138]
[139] T g o] A A A oof] e, vk ol Bl A E Wi o] oA =
[140] Tl vy, e Y E I 2 RY ek A Ao 4 H.(downlink control
information; DCI)E =21 3FC1(S1110). ©] o], 7] DCI=
8}21-§ H(acknowledgement/not-acknowledgement; ACK/NACK) & = =2 2] 2 &
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[141]

[142]

[143]
[144]

[145]

15

A BEF E3skc)
= 371 DCIoY| 7] 5k3le] HolE & A%
o ZItl], 771 Al A -2 ¥] 4] -3 (non-adaptive) A F %

=
DCIE= HARQ ZEZA| A D HE A AELE A AT 5

71 ATt HEgE o 7o,
471 DCI= M B2 Q] Ao MBy 9 EE QA XA+ At
TS 71, 4371 DCIE, 733k ®d = 713 E(plink grant; UL Grant) 7ol 2 H %]
2AEERJAE HEr = 72 H 227t g oyl A, v 2 7R aE
A1 7 ok g o A, A = TRHE Aol 59 2/ Hvt
Aol A, NAHA Bz QloM &9 2 AdEd THETFAEH, A

d

71

NHA A B2 Q] A A o] o =218)= 7] DCIE] XAt o] ¥ &= daFs =
IHE=, 7 NHA B L Q) o] o] 7 77k 59 = 4% E
FA A E N-1H A A B2 J7hA] o] -3F F ¢k F21 8 F A
o ok g A, A7) DCI= 92 54 4 DCIC| 7 v, = T 354
DCIY = AU} 3 o A, 7] DCI= B 4§38 A A% 2/ H
H] 4§38 A A% elo|w =) 2l d W A] ¥ A (redundancy version; RV) E =,
H]5=7] 2 Ad el A B (channel state information; CSI) A% 2% A= F 2 o] W%
o= shtE T & Aok w3 A, AV DCIO AE #AE T UES A
) A] 2} 2}(radio network temporary identifier; RNTI) k& 5 H 24 0 &
AladgE = doh 1 o i), 7] DCIell e gk A A 2t Ao A e
gpepa) e = Aol AAE 4 Qlo) gk o i), 7] o] U ?
SR A~ IDO thaf 7] DCI9F B3P A THEES BF
A A IHE wpet A Aol EE = ok e o7, 7] DCI W el
HARQ Z & A 2 ID ¥ & HARQ ACK A4 Elo]® L7} A1
o Z1t], 471 DCI ¢l HARQ ZE A2~ 1D 'H & 1§ 24
A A] AF( Acknowledgement/not-acknowledgement resource indicator; ARI) 2 =7}
T8E 7 A

ol gtol| M=, & 110l W&, @o tlo| g A S e A A dE
A5t =5 ghoh

i
s
o
tH
o

A <za upe) o), A e Y E L 9 23 E 51aFE A A o] A B (downlink
control information; DCDE =218} a1, 47| DCIel| 7] HEs}o] ol g &
A A 5-31E, 4471 DCIi= 218 H(acknowledgement/not-acknowledgement;
ACK/NACK) ZE= & ¥38}a &= Qlth thA] B3bd, F el 3GPP LTES A = whito]
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ALl ol gl i H o) et A (& Eo, A o8 W EdE Qld 2o
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) (F2 A Bod AANAHE Tl Al 1EHE 5 = T

T ogE dy &, ge A 129 E(uplink grant; UL GRANT) el P A
27 H A E e = 7HEE (SCH_CNT) = (o & B9, (7]5) “st&d 3
st 2149 ~(DOWNLINK ASSIGNMENT INDEX; DAI)” o} §-ALe 7] 57
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EgAE #4) v 7HE 4L (LAST_CVAL)2 Al 1949 (ol & , ()¢}
22 75 “0 ~ (LAST_CVAL-1)” 7F% Bl 4te] UL GRANTZ} NA-RETX (& A)
EQAE el ) st=s & ¢ &= v
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Zloltt,

120 wpE A, o] E Eo], HARQ Z 24| 2= ID #0, #1, #2, #3, #4, #52] 671 9]
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FAIEHA, vhh S HARQ EE A 2 ID #2 2 #40)] o 3k A A28 =33 4= 9}

T AA7|A, o & 59, 7] 5218 DCIE 531 A B X8 ¢ KHP-H
K+57hA) 9] F-7b& B X g 492 dAstaL, 47| 418 DCIE 531
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(S A1#1-2) & ¥ 2, NA-RETXINDI= “@d 54 4 DCI(UE-SPECIFIC DCI)”
FHE A ehE 5 A
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T Aok

ol 7|4, d ¥ =, RETX_SFWIN Well A A =34 (‘o] $F HARQ PROCESS
(GROUP) ID9]) t]o] & % 340l w}e}, NA-RETXINDI ol 22 &4
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(THA A o2y 145 (NA-RETX) Elo] W& A 8381w 2 3t 4 & 9Jr),
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SPACE; SS) 2] NA-RETXINDI A 4:(/4 %) ## vfelul g (o & , (&3
=2 88 A Al o] 21 X 9] X]((Enhanced) Physical Downlink Control Channel
Candidate Location;(E)PDCCH CANDIDATE LOCATION), (& 4) §4
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H] A58 A A% glol H =, gl A] ¥ Z(redundancy version; RV) & =,

H) =714 2 4 e A4 ¥ (channel state information; CSI) A%+ 274 = 5 Ao
oL S g3t 5=t et o A, A7 DI A& dd 74 %
) A] 2} 2}(radio network temporary identifier; RNTI) k& 5 H 24 0 &
AladgE 4 Qo) e o 71, 4] DIl o g A A 33k Abe] dE
shepu| B = Al o] A E = vk g 2, ] v

ZZ2A2 Do ] A7 DCIg A IWES W
A A THE wef A o] 3lE g ok w3 o7y, A7) DCI el
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[232]
[233]

[234]

[235]
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[237]

24

o ATh, A7) DCI Woll HARQ Z 2 A 2 ID H & 8¢l ¢t 249
A A ZH Acknowledgement/not-acknowledgement resource indicator; ARI) & =7}
499 % 9lek,

o] 7], ddo] HolH & A - Edhz T A A Q) o= degh vkl o g,
T HE = o= AT

%162 B g o] A7t FEAE = A A E YENA E5 o)t

%168 F2sH4E, 71 A =1(100)-2 3= Z Al A (processor, 110), W 2.2 (memory,
120) ¥ RF*-(RF(radio frequency) unit, 130)E 3 &3t} 32 2 A4 (110)5= A ¢tk
7%, B F/HEE S A W 22 (120)F ZEAA(110)9F A A ¥ o,
ZZAXNN10)E Tsot7] Agh st RE A RFE(130)E
ZZ2AAA10) AAE ], FA NS E WS QL= FAIgH

o 1

SR A 210)= AjbE 715, I R/HEE= WS A g o
ZRAMQIOE oG RV EE S HA R A, A¥H A 54 id
St e S ek Y] gk E & A gete] AV A A SIS 3
T Utk ol o, A7 AEFH A FAE S ol R L& o] &5t TSk
A5, 47 B otg R We| AAE AdE A A B g e E AT
A A Ealel A8 4 Aok W 2 2] (220)= ZEAA (2109} A A FH o,
A Q21005 T-F3t7] A& e 4R E A g3t RF7-230)=
AA 21009 AZA = o], T4 A EE AS H/mE= G418

32 2 A|4{(110,210) ASIC(application-specific integrated circuit), TF2 3] Al,
=] 32, dlole] A A F/EE ol aE Ne @ REAANTE S
WHetshE WEV] & 28 5 ok ¥ 22](120,220)F ROM(read-only memory),
RAM(random access memory), 3= &l 5 W 2.2], Wl 2] 7F=, A4 v J] /5=
tE A A2 E 293 7 Aok RFF(130,230)+= 74 A S5 H4 H/E=
FalehE st o] o] QEEIVHE 2ES = Stk AA 7 AZE o2 S
M Fwet 7sE Ak REd Y, 7l )R TdE
2 v 2.2](120,220)00 A FE a1, T2 A A (110,210)°0 & 23 5
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A9
(713 1] T A Al Elef A vk e] d o] B Al F i of] 9lof A,
Y E Q) I 2 H¥ sl = A o] A X (downlink control information; DCI)E
Falstar, %
o DCI o 71Htato] dlol 8 & A A 554,
71 DCI= 2218 H(Acknowledgement/not-acknowledgement;

ACK/NACK) HEE X318z 2la 53 07 3Fi= Wi,
[ 73 2] A 13}kl Qlof A,

71 A A %2 H] 4] 3-8 (non-adaptive) A 52 A& 5 02 3F= W,
[ 73 3] A 13}kl Qlof A,

}7] DCI= HARQ 32 Z Al 2 ID(hybrid automatic repeat request process

identifier) & A A F-& A AI8h= 31& & 02 3= W,
[ 73 4] A 13}kl Qlof A,

}7] DCI= M B Q) =5 o] B

(&

A9 B2 ANE S AN T

-

e s] Arael] 2o,
7] DCI=, 3 = 729 E(uplink grant; UL grant) “g-ell 2 A
2AZHJAAE el = 7heH =7 g o El A5, mhA 7
e A TG A 5O s why,

%414 6] A|58Fe] oA,

7] 7HEH #2471 DCIE F4AlsHH 27138 = Als S o= o=
WL

(73 7] A&l oA,
UL 2 E ol Z3 /2 3 (polling on/off) L7} A o] ¥l 75 NH |
AB oA 5 2 UL ZTHETF A EH, A7 NHA A B2 Q)
A3l o] F-ofl 241381= 471 DCIO| A Al 7o) 3= UL 1HE=, 7]
N A B2 Q) o] 8] 7H 77k £9 & UL LE F4 A FHE
N-1HA] B A7 2 F-7F Fet =A18 UL 1T ERI AL EA o
Sh= WY

(3738 Al 3 OW
271 DCIi= &2 544 DCIo| A, 1= v 352 DCIQ! A&
EA 0 & sh= .

4791 Aol lofA,
371 DCIi= B 433 A s /22 A& v 433 A [ S glo|y d&,
2] T A] B A (redundancy version; RV) B =, 8] 7] 4] 2 A El
] X (channel state information; CSI) A4 2% = F A o] o] - g} &
Fohz Ale SH LR s .
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A 1ol AoyA,
71 DCIE] A& ¥4 74 W ES =2 YAl A" XK (radio network temporary
identifier; RNTI) 242 S 2 o2 A 198 ¥ i= 1.8 EA 07 3= uphH,

A 1ol AoyA,

371 DCIel gk A A &3 o] A E dd sheba B = ALl A H =
AE EX o R sh= W

A 1ol 9lolA,

247) ghto] F A3 HARQ Z 2 A 2 IDol| &l A7) DCIS UL 1THE S
B FAE A, A7 UL Ll Eol whe} Al d g o] 3 E = Al

E o7 k= .

A 1ol 9lolA,

A}71 DCI Weoll HARQ X~ 2 A4~ ID '8 & HARQ

8}F2l-g H(acknowledgement; ACK) 714 Elo] W H =7} F-4] ¥ = A&
Ex o g 5= HhH.

A7l Sl A,

4}7]1 DCI Woll HARQ Z & A 2~ ID H & &91-2% 24

X A] AH( Acknowledgement/not-acknowledgement resource indicator; ART)

7k A =51, 23 7] ARIC) 71HEske] &) AFeFd 21 Al o] 2] Y (physical
uplink control channel; PUCCH) A9l o] & &5 = 31-& 53 02 5=
W,
T4 A=,
T ANZEE F$41 2 5418H= RF(Radio Frequency) 75 %
’37] REFE-} Ajete] FaFshis Z2AA; & 23181y, 4471
I ZAAE,

Y E 25 ¥ ek 21 A o] 4 B (downlink control information; DCI)E
T
“d71 DCrel

7|qkate] o) B & A H 55y,
71 DCI= 2218 H(acknowledgement/not-acknowledgement;

ACK/NACK) =& ¥3}13}= A4S EA o = 3= 541 44,
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