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=
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of 7IRkete], mxut 7}8-H & A|adHstE AS SHo= 3 W,

AT 6

A5l o)A,
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A1l lolA,

A7 Al DCIE v™8eyd AdE /e 3=, v4$y S oy = ZHdr] HA(redundancy
version; RV) ¥= "/ v)F7]% 9 Are] P (channel state information; CSI) A% 83 d= = &

off o e Xt A 5o = Uy,
A7 10

A1l QoiA,
A7) A1 DC1el A
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)
r
-
2
i)

|E9)= Al 2 AF(radio network temporary identifier; RNTI) #2 =9

o2 AadygsE Ae SHoR e Wi,
37 11
Aol QofA,
471 AL DCIel ek A4 &3k o] A dd deg e ARl dAs s e SR s iy

E3 HARQ Z 2|2 Do tha] A7) Al DCI9F UL THEES B Fas= Ao 7|usle], A7) UL 18 E)
718kato] AAgo] FHEE AL EHOR 3= Wy
AT 13

A&l SlojA,

371 A1 DCI Wlell HARQ Z= A2~ 2HA M2 ACK/NACK AXH A gholW Huvt FAE AL EPo=
g

=

ol

A3 14
A 18rel] lo] A,

A7] A1 DCI ol HARQ = EAlA Az W=z Fgdsw Y A AR} (acknowledgement /negat ive
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AuapEa wee
A7) ACK/NACK A5.8) Qo= B4e] nlEgol L,
A7) Bee] AR TRAZ AUASE oEAwon 47 B4l wESH feE

71 —“iT—’F?J HARQ Z=A|2 AEAE590] 7zF HARQ Z2AA AEAb= 7] Ho BES9] 7h HESH dds=

A1l lolA,

271 A1 DC1Y] Ho]Z = (payload) 7]+ A3 A TWHE (uplink grant) S }al= A2 DCIo] FHlo|2E =7

e
juie)
Oll

A7) A1 DCIE A7) AL DCI W ZH2(flag) S 7|Wro g A Hy = Wk
AT 17
A 18rel lo] A,

271 A1 DCIE AAES 98 4%

)

¢] W= (transmission power command; TPC)E ¥&3sl= Wy .

] A

7l & & of

2 e B Fale #s oA, By AAMSAlE, FA A AxEeA] wdke] dlojE AHE W A
A7) WHE o] 83sk 4l FXA o ek ol

I B

0L 22 B2 717180 g & B4 %8 278 A Hell wEk 719 9o A 7] (radio access
technology; RAT)ol| ®]al] &kit®l =Ewupd B 2=ul™=(mobile broadband) FAlo] tidl "eAlo] hFH L ¢
T3 bl 77 2 AFRES AAste] AA ofuA Y thefdt AujaE Zﬂ%%} mA]H NTC (massive Machine
Type Communications) 9GA] XAt BAlolA 11HE FQ ol F 3dholt}.

AF % (reliability) ¥ A (latency)oll 9173 Au]2x Ee s 133 T4 Al2=®H fx}Qlo] =% 9l
=4, MAE Eufyd BRTal= EA 0 A8 MTC, URLLC(Ultra-Reliable and Low Latency Communication) %
S 1EHT AT A HE 7S 2 RAT(radio access technology) B+ NR(new radio)olg} A& 4 ¢
o}

38 ) NRol A =, HARQ(hybrid automatic repeat request) ZZAAE E3 HolE 9 AAES 3T 4 Art.
49, NRoA =, Al2E d9E 392 AA = AES HAFgozH AREHE AEEQ A& gk B &
40 AHE Wl dis] =2z glom, oo wl, F LTEAA2l 237 HARQ AIA1AF A'E (physical HARQ
indicator channel; PHICH)S =134 &al, HARQ ZR2AM|AE 83t o] ths] =2l Ut}

olo, ¥ oM E sl&¥ A Aol AH(downlink control information; DCI)E AL AAAZ AL&3o],
chito] tﬂ"]ﬂ AHES st HE ATses gt
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H3 Aol AHH(downlink control information; DCI)E <AL, A7) DCIo  7]wkste]  HolH
AAEsE, A7) DCIE <1-3w(acknowledgement /not—acknowledgement ; ACK/NACK) I=E ZE3He:= A
Ao sk WhHol AlFHT).

R

ol o, &7l AHELS ¥4-33 (non-adaptive) AHLEFEL 5 AT},

o] wl, A7) DCI+&= HARQ ZZA|2 ID(hybrid automatic repeat request process identifier) HZ AAES A
Al 4 ok

ol o, 7] DCI& ABZH Y =S U9 MEzyd HaE AAFE AAT 5 U,

ol wl, 47| DCI&, ¥ T ZNE(uplink grant; UL grant) Zdol 2 WA AAZHARE YeEllE JH&H
o7t Jojd A5, wiA Y 7heE @& Aladdd = .

ol wl, A7] 7JFH 32, 7] DCIE FAlstd x7]3tE 4= ).

o] Wi, UL ZHE o] &8 /2> (polling On/off) =7F Jojd A, N‘?_Wﬂ *1‘ﬂ43ﬂ°’°ﬂ’\1 %%‘ < UL

ol W, 47 DCIE @2 SAH DCIo|AY, =i vt 354 D1 F ook,

o] wf, &7] DCI= HASY AdE /22 =, HH&E AHS oy H=, fgddA] H A (redundancy
3
(e}

, B1F713 Alg el A B (channel state information; CSI) A% &
#d F4 dEYA dA] A EAH(Radio Network Temporary Identifier; RNTI) #2 &

ol wj, Z&7] DCIol that A &7k e A v dAtvE= Abdel 442 = v

o] w, A7) wo] HA3 HARQ T2 A2~ Do s A7) DCIF UL ZTWEES BF A8 A4S, A7) UL 1@
Eo g} Aol FaE 5 A,

]

[*]

uf, 7] DCI Wioll HARQ =AM ID 'HZE HARQ <18 (acknowledgement; ACK) A Elo|w H=7} 4
T Ao,

o] wj, A7) DCI ol HARQ Z=ZAN~ D ¥E o3 2 XA A} (Acknowledgement /not—acknowledgement
Resource Indicator; A/N RESOURCE INDICATOR; ARI) B=7F F+AHaL, 47| ARl 71wtste] 2] g Al
o] 49 (physical uplink control channel; PUCCH) A}glo] &= <= dt}.

i}

B oubgo] o2 AAlde] waw, EA = ~J8H= RF(Radio Frequency) - 3 “37]
RFF-2F Ageto] waets ZRANE £dsts, 7] ZRAME, UEQARFH SFYa Aol AR
(downlink control information; DCI)E& <FAl8tal, 77| DCIel 7|Wkete] dlolHE& AdFstE, 7] DCIE

Q1-&- % (acknowledgement /not-acknowledgement ; ACK/NACK) ZE=E& X3sl= AS EJo2 gt 4 AX7F A
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il
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I,
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mEd, o] Holy AdES FAF dolA, IS AdE AAAZ ATz By af

2% AF&AF HWH (user plane)d Whdk T4 TR ESF FX(radio protocol architecture)S YE EEko]

% 32 Ao] HWA(control plane)dl Wist 4 Z2EF FZ25 Yehd S50t}
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5 43 3GPP LTECIAM &= Muzedle] 325 Yepdn.
EE e

£ 6S 36PP LTEOIA AF@@ = HARQ 430 We) 2 o & Ve

%= 5% 3GPP LTEoIA t&FH = Bzl

NRo] A&HE= At FA4 AL UELY A (New Generation Radio Access Network: NG-RAN) o] A]~®l -

=7

ZE dAIg.

% 82 NG-RANT 5GC 7te] 71564 &g oAlgtt.

T 9E AlRE FA AL 7Ed i T Fxo dHE =AE Aot

% 10 NRelA] ahite] &3 ol A9

o118 2 el o AAloof

T 12 B wHol I AAdd o

T 132 B ouyge o AAde] mE, vt dojy AdE WS NgHos A Zlolt).
u}

T 145 B dyo] A Ao

27 o
% 156 & 119 e A8t A4 odE vepdn
=16 2 IHe] Az FEsE S AAE ekl BRI

gy e A1) 9t A
T 18 B ougo] Hed 4 e FAEA A &HE AT}, o] E-UTRAN(Evolved-UMTS Terrestrial Radio
Access Network), ¥+ LTE(Long Term Evolution)/LTE-A A]=Elolglne B 4= ),

&
e
%

E-UTRAN-> ©+-(10; User Equipment, UE)olAl A1} @™ (control plane) AF&A HW(user plane)S Al&3}t
£ 71A=(20; Base Station, BS)E 2E&sTh. @d(10)2 TAHHAY osdE 7HE F e, MS(Mobile
station), UT(User Terminal), SS(Subscriber Station), MT(mobile terminal), FA17]7](Wireless Device) &
ge &2 Y vk IAF20)S dE0)H FAlskE A”E A (fixed station)S EIhH,
eNB(evolved-NodeB), BTS(Base Transceiver System), A2 ¥QIE(Access Point) 5 W& £ol2 B4 4 9l

o}

ZIAT (20052 X2 UJEH|AE File] M2 A" 4 uh. 71X =(20)2 S1 UEH]~E E3) EPC(Evolved
Packet Core, 30), Rt} AAsAlE SI-MMES E3] MME(Mobility Management Entity)$} S1-US %3] S-
GW(Serving Gateway)e} AZAF ).

EPC(30)= MME, S-GW 2 P-GW(Packet Data Network-Gateway)® T th. MMEE we] H& AHy dire] &
Hell @t JHE 7HA A 9lom, olgg HrE TEe olsd #Fd FE AMEHTE. S-GVe E-UTRANS o
Moz zh= AlolEgloleln, P-GI= PINS THHOo R Zh= Ao ESo]olt},
G YEY A Atole] FAelEldo]~ ZREF (Radio Interface Protocol)?] AFEL SAA|2H A A
dy7 e A 27 A5 4 (Open System Interconnection; 0SI) 715 Rdeo] &2 =
L1 (A1AZ), L2 (H2A1%), L3(A3AZ)E TEE 4= e, o TolA AAZd &3k EgA-

3}= RRC(Radio Resource Control) &€ vzl YEYT 7ro] FAAAE Aojsts &S F3q3c}t. o=
#138l RRC AT @&} 71X =7k RRC HAIAE L33,

%= 2% A8 HWA(user plane)o] gk +4 TR EZF FX(radio protocol architecture)E UERAN EE0]
t}. = 3& #Alo] W (control plane)ol that FAH TREST X2 el EELo|tl. AgA HHe AlgA}
golg AES 3 T2EF A (protocol stack)e]ir, Ao HHLE AoJAE HES 3 ZTZEF
P

= 2 % 38 Fzxsd, A5 (PHY(physical) layer)e E]ad (physical channel)& ©]&3}o] A9 Aol
A BB A% AMH]2(information transfer service)E& #|&dth. EASTLS Y A5 MAC(Medium Access
Control) A3+ A% A (transport channel)S 3 dAHo] A}t. AEAIS 3 MAC AFH EHAZ
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[0042]

Aol = HoJEj7} ol gttt AFAEe T4 QIE eSSl HolH7E ofWA ofd SH oz HdEE =7l

AR g2 SYAIF Alol, & $217]9k 241719 AT Abole EAE S
A Ed-2 OFDM(Orthogonal Frequency Division Multiplexing) W02 WZE 4 Qi1 At Fa45 F
AP oz ggsir),

MAC A9l 7158 =gAQdat AEAgde Wy @ =g xde] £38= MAC SDU(service data unit)e] A&
g alor EYALYRE ATHE FEEZ(transport block) &2 thE3l/dvtE3lE ¥ 3t MAC AZEES =
Zx1ES =3 RLC(Radio Link Control) AlZolA AH]|A~E AF3ic}t.

RLC AZF9 752 RLC SDUS] A4 (concatenation), &3 (segmentation) R AA3(reassembly)E EFHgrt.
el # (Radio Bearer; RB)7} &7-8F= t}d3dt QoS(Quality of Service)E W A3H7] 913, RLC ASS 1

Z(Transparent Mode, TM), H]&}<] R =(Unacknowledged Mode, UM) 2 2= = (Acknowledged Mode, AM)<]
A A o] FAREZE AFech. AM RLCE ARQ(automatic repeat request)S E8] & F AAS A-did).

RRC(Radio Resource Control) AlE& Ao} HwoAMwt AHogrk, RRC AL T4 Hojglsey AR
(configuration), A (re-configuration) L 3Al(release)o} T F o] =gAE, AEAd L ESALE
o] Aloj& @ttt RBy= TEd UEIAT] doly AYE 98 A1 AS(PHY AS) 2 A2 ASWAC AF,
RLC A%, PDCP AlS)el o8] AdHe =24 F2E v},

A2} ol A 2] PDCP(Packet Data Convergence Protocol) Al&9 71L& A&l ol Ad, &y 4=
(header compression) % &3} (ciphering)E X3gHstt}. Alo] Hwo|A el PDCP(Packet Data Convergence
Protocol) AlZ9 7|5 Alo] WA Holge Ad 2 53}/ F 244 B3 (integrity protection)S ZLa3hc},

RB7} AAFETE AL EA B 2AE A&7 Y T4 T2EE A= 9D Hde EAFS FAsa, 247y ¢+
AX1 vy 2 52 HHS dAst= FAS vtk RBi= YA SRB(Signaling RB)$} DRB(Data RB) +7F
A& wrol A o k. SRB= Alo] oA RRC WAAE dEehs 22 AFSEY, DRB= ARSAF HH oA
AR HolE & Adets BRE ASHT.

>

o)
b
/\
<+9°

ko] RRC A3} E-UTRANS] RRC A& Alolo]l RRC AAZA(RRC Connection)o] =™, wibe RRC A2 (RRC
connected) AFEfel Al Har, Z18A] K& 9 RRC °o}o]=(RRC idle) “FElol A €rt.

HESFA @iz doleE AFste stdda AFAd2 e A= RE 535 BCH(Broadcast Channe
D3 21 olefel] AR-g-At EEH'%JO]Ur AW A A5 2 Eeh= sHaFE A SCH(Shared Channel)e] Sith. st 4
EAE Es BREJAE Mu[2o] E e Aojurlx]e] 45 s SCHE Tl dF2d = 3L,
T ¥ &3 MCH(Multicast Channel)< OH AEd i v, @, Gl EAR HolHE
AEsts AFEa AFHPdas 27] AoJmAAS A48 RACH(Random Access Channel)$} =1 o] €]o] AR&3}
EgFo|t} AHAIAE HEsl= AT SCH(Shared Channel) 7} AT},

AsAAE Aol Ao, dAEAde] wEE= =z A€ (Logical Channel)Z+= BCCH(Broadcast Control
Channel), PCCH(Paging Control Channel), CCCH(Common Control Channel), MCCH(Multicast Control Channel),
MTCH(Multicast Traffic Channel) %] Sit}.

E# A9 (Physical Channel)& AJZF J oA ofz] 7§e] OFDM A3} Fupr g Ao o] 7] F-ukss}(Sub-
carrier)2 TAETE. dhvhe] MEZH Q) (Sub-frame) AIZF GGl H572] OFDM A= (Symbol ) EZE T3 F T},
ALESS A 9 I =2, 559 0FIM AMEH B4 BukEst(sub-carrier) 82 €T B3 2 A
B9 PDCCH(Physical Downlink Control Channel) =, L1/L2 AlofAdS Sl sid AEx#le] 54
OFDM AHEE(o, 3WHA OFDM AE)e] 54 FirEaES o]&3 4 r). TTI(Transmission Time Interval)+
AMB Yl HEe] T Zholt,

% 4% 3GPP LTEAIA A&z MEZE Y] Fx285 YEdT.

A ABEEZHILE FI5 9] Ao G99 oy d9oR vd 5 Ak Ao 99 AEH A A
o] AX7} AEE 7] ¢3F PUCCH(Physical Uplink Control Channel)o] & t}. dlolg dHL golgr) A%
=7] 93 PUSCH(Physical Uplink Shared Channel)e] dddt}. ©@he Ao ulg}l PUCCHS PUSCHE FA| 9

A%eA AL, A A%T 5 Ak,
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o] ©e figk PUCCHE AMEBEZH AN ALESF H(RB pair) o2 SFHTE. AYEF Ho &t E
252 Al £33 A2 £F 440 MR e FakgutE 2pxgktk. PUCCHO SdE = 1} HBEE o &3l
AFLEZo] x| et Fa4= &5 A (slot boundary)E 7|&F 02 WHZAEU. o]= PUCCHY| &9 RB %ol
&% AANA F357F 53 (frequency-hopped) ¥ At $te}. ©dbo] A A Alo] HHE A7hol] wpe} A=
g2 BRtEas 8 AFFoIH, Fug oM ATE (diversity) ©158 €& F 9
PUCCH o2 Afw+= Ay g AofA B+ ACK/NACK, stk = ad AelE& yell= CSI(Channel State
Information), A&FHA FXA 2P I 239 SR(Scheduling Request) o] ATt CSIolE Zjad FHS

A Al 8= PMI(precoding matrix index), ©@o] M3 &= &3 kS YEH:= Ri(rank indicator), |8 4|
= YeEll+= CQI(channel quality indicator) %°] ¢

PUSCH:= <% #H< (transport channel)$l UL-SCH(Uplink Shared Channel)o] W3 ¥t} PUSCH Ao 2 AL5 =
Ak 9 dlolE = TTI B¢k A4 5= UL-SCHE 93 "oy L3¢ A4 E=(transport block)d 4= ). A+
oh:]_

7] AE EE2 AEA ARY F k. e, AEH A dolHE dedtd(multiplexed) HolHY 4 . o
3tE dolEE UL-SCHE 918 A4 E23 AoAnr) dsate 3Ad & B} o & Eof, dolgd thadls
= AlojA Kol CQI, PMI, ACK/NACK, RI o] A& = Ut Ex JIHA dojgHe Aogrztes 74
T AT

% 5% 3GPP LTEOlA &tk = By e 725 Yk,
SR A MBI ARE el 2] &3S Edsta, 7
st AME=gd Jeo A WA &E IO ZQEH 3 OFDM A
AHE)o] Aol AEEe] FFHE= Aol FY

Downlink Shared Channel)”} €3%+= dlo]H
Fole AdS 9usig.

Aol G HAEE+E= AojAdel+= PCFICH(Physical Control Format Indicator Channel), PHICH(Physical
Hybrid-ARQ Indicator Channel), PDCCH(Physical Downlink Control Channel)”} $it}.

2o w1 (PoA 771 OFDM A< X3
(1.4Mhz S Fd disiae= Ao 4 OFDM
(control region)o]al, =X OFDM &2 PDSCH(Physical
gojo] AT, PDSCHE 71A= HE w=t7b o HolHE A

B

Arxgde] AAA OFDM A¥EolA A4E+= PCFICHE AE2ZHA WA AlogxigdEe
A AR(F, Aojdge] @7))el #3F HHA (CFl(control format indicator)E
PCFICH o& (FIE 4418 §, PDCCHE XUE|Fgrh. PDCCHOF &e], PCFICHE E2h<l
S, Ar=Zgde u4gd PCFICH AHYS Ea) A$dct.

il L
o
opx
=2
S
>,
oo
L1

ol
o
S|
&)
=

PHICHE Areks = HARQ(hybrld automatic repeat request)E 3 CK(acknowledgement)/ NACK (not~-
acknowledgement) A& E Y2t} o] AFek Ak a dlo|glo] digh ACK/NACK A& = PHICH o= E¥
o}

PDCCHE &}&¥ =1 Ao A ¥ (downlink control information, DCI)E HEdlE Alo] Adolrk. DCIE PDSCHE =
9 dGF(o]E &gy TWNE(downlink grant : DL ZH:E)ZE Ft}), PUSCH(physical uplink shared
channel) 9] A9 g (o]& AFHI TWE(uplink grant @ UL TAE)FHnE siv}), A9 @d 1F i 7l
W gdSo] digk A5 99 Alo] WEe 3 w/mE= VolP(Voice over Internet Protocol)e &A3tE ¥ 3
st 4 9l

% 6+ 3GPP LTECIA 3k HARQ 8 el o o & uvehdlr).

e VA F o2 HE niA MBI QA PDCCH(310) o2 27| AT Y TS FAalg).
2 A

X
N
N
o>,
o
oot
o
it
2
e,
ol
o
OE

ke ptdRA A A B A A A S o]®3}o] PUSCH(320) AFo
B} A Fo 2= Agreg HE %%(transmlssmn block)% A3},

TR L n+8HA] BT =

ACK/NACK A5 A7) *J%k%ﬂ g B0 ﬂ%?‘& T EdS YERM, ACK Al
NACK A5 = F21 A& Yepdt),

NACK A && FAISH ©d-2 nt12/ A A2z Qloll A PUSCH(340) o2 AAE E58 Hdlt),

ﬂ_4
_>L
a
=
=
o
=
=
w
&%
=
-
o>,
o,
]
s
%,
N
o
o%
ot

AT ntleHA] AERZF oA PHICH(351) Aoz A7 Adga dd B2 g ACK/NACK A&
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R=RSIR=

ntAAA MBI JAM e 7] HAE T, ntl2HA HEIZFHYoA AMFo] o]FoXmz, § ABIEHYS
HARQ 5+7]1% 3}o] HARQZF S €u}.

3GPP LTECl M= 870¢] HARQ ZRAM27F 39 = glon, 7F HARQ Z2AAE 05E 774x]9] Qldxr) vjAx
b A%E o, HARQ ZRA2A lEx 4ollM, HARQZF 85 RS Hola gl

o3}, MEL FA A< 7)< (new radio access technology; new RAT; NR)oll ths] A 3ic}.

g B2 2 7718 "S & T4 &S aTsA gl met & 74 A
technology; RAT)el wlaf Atel =rld B2 =wl=(mobile broadband) EAlo] gt &

L3t e 717 2 AMEES S e AA oYY beFst AU AE Al s B MIC(massive Machine
Type Communications) 9A] pAlt EAloA m8E FQ ol 5 dhtolt}. Bul olug} A E(reliability)
2 A A(latency)oll M7HE AMH|~/HES el T4 A &F TRQle] =oE i glvk. o]¢) o] SgEl wnt
d Hzem= #HFYA oA (enhanced mobile broadband communication), massive MIC, URLLC(Ultra-Reliable
and Low Latency Communication) 5& &gt Al 4 A& 71&9] B0 =i lon, & drdas

Heo)d sl 71% (technology) S new RAT H= NRel#hal F-Et).

4 7]%(radio access
iR

Zdol WFEaL v

74 NRo] A&y A A4 HE UEY A (New Generation Radio Access Network; NG-RAN)€] A]~®l

=
x5 A g

= 72 FEsH, NG-RANS, wol Al ARgxE HH B Ao] W TREE Fd(termination)S A&k gNB
/L eNBE E33 4 9tk = 4o g\NBYHE Z 38l B9-E A% gNB 2 eNBE A& kel Xn 9
o] ~2 dAF o] Qth. g\B % eNBE 5AIU) 3] YIEL(5G Core Network: 5GC)9F NG QEH o] ~5 &3

Ho v}, B fLAH o2, ANF(access and mobility management function)¥= NG-C QlE]H| o] A& 3
a1, UPF(user plane function)@E NG-U Q1B Ho] A5 =] AZH},

& 82 NG-RANI} 5GC zte] 714 w£&& oA,

= 8% Fxald, eNBE ¥ A 7he] B4 A9 #E](Inter Cell RRM), F4 #lojg] #2](RB control),

o5/ Ao} (Connection Mobility Control), 4 &-& AloJ(Radio Admission Control), =4 A4 9L A

(Measurement configuration & Provision), &% A &3 (dynamic resource allocation) 59 7]5& AT

T AUk, AFFE NAS EHQE, ofol& AH olsAd A T 7les ATE F vk, WPFe olsd 37

(Mobility Anchoring), PDU AH# &< 715% AT 4 Av}. SMF(Session Management Function): ©& IP
(o)

= =
Fo 8 PDU AA Al 5ol N5e AT 5 U

oh mot off

A

L 9e AEE A S Zlsdd Wi Zdd 7z dEHE =4 Aot

NRAlAM = dlold Al (latency) & FHAs) 317 913k HHo=2 & 99 o], shte] TTIl, Ao A3} HolH
Aol TOM = F+%7F 9] FX(frame structure)d 724 18949 4 Ao},

= 9ol Hlg A o9Ee &Y Aol(downlink control) 99S yehla, AN RRES A
(uplink control) S et FA7F 9l 99L& sty dlo]El (downlink data; DL data)
 AbgE 4% 9Jar, A A dloJEl(uplink data; UL data) AES 98] AH&d &= . o3 =%
E42 & el MBS (subframe) WollA SR A(DL) AF HFHA(IL) AFo] &x4om Kdx o]
ABZY Y (subframe) WollA DL datas HuWjal, UL ACK/NACKE & 4= v}, Z3F o2 Holg AS o
AAlell HolE] AAFE7A Al ATbE FolAl HH, ol& &) HF dloly dAgel #olelA(latency) &

Ely

to

= o
ofy [
lo fo 9

o

i

B

= MB X A(self-contained subframe) TFZoA 7|A =3} o] A 2=
2 A% #g Ee FAREA FARER A% 34E 9% B9 W(tine gap)o]l BT F Tk 1 93
of Ax A A= B ZY Y (self-contained subframe)7-ZFolA DLolA ULE A= AJH 2
(guard period; GP)= AA=E 4= v},

A, NRe] AR Aot weste] vy Vel 48E 5 Ak

o
f
fol
4
o

o

<NRl| A4 ¢] PUCCH ">
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[0076]

[0077]
[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
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l

NRell A ] PUCCH =2 b3t e 545 7Hd & Ao,

PUCCHE= A3 = AloJ AKX (uplink control information: UCI)E HEd 4= o). =dk, PUCCH ZWE X 47
H/Hel2= A7le] o) FEE 4 duk. odF Eof, PUCCH 1&"% e - A o] A (SHORT
DURATION UPLINK CONTROL CHANNEL: SHD_PUCCH)” ¥} “%1 b &= Ao} A'd(LONG DURATION UPLINK
CONTROL CHANNEL: LGD_PUCCH)” = FE= <= 9lt}. SHD_PUCCHZ 4491” #-S PUCCH(short PUCCH)2F A3 5= 9l
o, 2W 0(=20E), EW2(2HE)7F dlgE 4 vk, LGD_PUCCHE %1 PUCCHR HE + Jom, 71
PUCCH(long PUCCH)+= XHI(<2H|E), EW3(>2, [>NIHVIE), 2942, [<N]H|E)7} sidd 5 S},

I

sk PUCCHO digt A5 tholHATE] 719 el-15914 AL A &S 4 Aok, =3, ddo] FA £ A
H3 3 A (physical uplink shared channel: PUSCH), PUCCH A% Rel-15°14 A UEA] &S 4 At
ShH | NRoIA1 2] PUCCH 292 ths ¥ 13 #o] A" 4 i},
¥ 1
st s QQ] T e e
(Format) | (OFDM 412 7 J]icmumbep,o:fubim - = ,;::::-:I
Adz e
0 1-2 <2 HARQ, SR
(Sequence selection)
AP mz
1 4-14 <2 HARQ, [SR] (Sequence modulation
(BPSK, QPSK))
HARQ, CSI, )
2 1-2 >2 [SR] [CP-OFDM]
e DFT-s-OFDM
3 4-14 [>N] HARQ’QRLM ’
[SR] (no UE multiplexing)
Y DET-s-OFDM
4 4-14 >2, [<N] HARQ, CS1,
[SR] (Pre DFT OCC)

<FFFA (L) A&/ANd G533 (FEE9HY, multiplexing)>
NRol A A A (L) Aa/Ad el 284 oS 545 Ad § U,

PUCCH®} PUSCHS] HE]ZE /el diste], ths 7]wo] Add + Ak, & E°], short PUCCH(HE Eol, W
0/2)¢} PUSCH 7+ AlZF & t}53}(time division multiplexing: TDM) 7]&eo] ALE & A}, T3, o5 &
o], (Rel-157} o}d) &}ite] vabe]l #& Agka) g s E (UL-part)S 2HE &5 t3l short PUCCH(AS &
Z 0/2)9} PUSCHZE 39k #8153} (frequency division multiplexing: FDM) 7]&o] A€ 4= ).

PUCCHS} PUSCHeO] HEIZZ o] disle], thg 7|Eo]l AH9=E & Ao, odF Eo, M2 & i short
PUCCH(HA S S, =W 0/2)9} ong PUCCH(HE E9], 9 1/3/4) Z+ TDM/FDM 7]&o] X< 4= . 3
dZE 5o, 3l vl 59U &£F A short PUCCH(HS S, i‘ 0/2)E 3+ TDM 7]&eo] X

[¢]
o

)

)

ATt

@
Tl ;2
i ﬂ“

L3k, o5 B9, sy "o U &% 4 short PUCCH(E , X9 0/2)9} long PUCCH(A|E E9o, X
W 1/3/4) 7F TDM 7] A L€ -+ Ao

& 102 A= vpek o], NRlA skt & wolM el HEEH 7IM e ddE =AIR Ao

T 102 Fzshd, shel &3 oA, AdFHa JA(UL region)oll long-PUCCHZ} A& #3458 #7714, #8%-H
#1174 A2 8 F3k g el fAe= A& YEhal vk, 28]aL, short PUCCHZE ZH2: AlE #12¢) #13¢
HA3= oS yelar @tk =, short PUCCHE Zbell TDM, short PUCCH®} long PUCCH Ztoll TDM/FDME i &
A& e St

<Alo] AW Mz & B33} 71U (modulation and coding scheme: MCS) 2 ZAl(offset)>
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]
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NROIAT =, ME-© A (beta-of fset) S 918 W-44 2 B4 AA7F BF 499 5 Arh, w3, 53 We-o
A AN Gehel, RRC A1d el ofa) B4 Aol WE-oxA ge] MEZ FHE £ 9a, L =

How MEd WF Aus(index)E AT F ok, o714, A7) AEE % )
7} 2o Z7be) UC1 49 (2-7HE CSl(twopart CSD7F A4 7Ps@ A, Ee)dl ded & 9

J

- ox
o

ot

I

@

=

=

o

<

<UCI *3-3>

&3 7|dke] ~AEH diste], 28] E7F Y& HARQ-ACKe] thsle] PUSCHE #lolE wiX =, w3, 28]E olst
©] HARQ-ACKo| thsle] PUSCHE HA#= 4+ 9r}.

NRolAM =, 3tk (DL assignment)©] PUSCH AFollA] HARQ-ACK H4S 93t T3t A7 A2EHA(time
instance)ol WHE UL ZHNEXRT =& AFE AYA &S F Ut

TS, PUSCH Zdoll 7)== CI(]S Sof, HARQ-ACK H*= (SI):=, PUSCHO] ¥ RBSo] ZAx B4 2y
REEO #H4d & 9}

HARQ-ACK F A& o]} PUSCH #lolE wj ol #Al ¢lo], FU3 RE WF F=2/ o] PUSCH “g2] HARQ-ACK 37
|2 F QAo dE B9, AIF 9F Al A DM-RSOl A FHEH O = (localized) WFo] HAY e A
mgo] & 4= g},

<2 &% /HARQ Ete]™>

r g
2
_&4

FEe] AEZEE DCI 9
3l 734 vk o7IA,

X* 2
. B
ko tgR = 2AE9 IO sl shdFE A dolE AE
K1 s ol 42 a3 h= HARQ-ACK
K2 AFPa ~AEW DI AFat= AL o)y A%

T2 AN A YL 71 (N1, N2)3 o] yeld = gk, o]7]A, N1& NR-PDSCH =412 £E 25,
U, , W53k ACK/NACK A59] 7Fast 718 W Al271x|e], el T2 Ao Za 3k OFDM A&
MeE omEd ¢ Ak, N2 UL ZHE 5218 E3st= NR-PDCCHE] FHZHEH, ot Ao =

S EH [e}
-PUSCH A2 7153 714 w2 A2 7pA] 9] | ghire] 2 Ao Z Q3 OFDM A& /4SS oudd 4= ).
Wol (K1, K2)9 HA k& (N1, N2), Elol® oj=wlA Zk(timing advance value: TA value), ©'% DL/UL 2
2, 718 sl 719ste] 2449 ¢ Q.
s NROlA+=, Aol% PDCCH, PDSCH 2 PUSCHOl w3t wd ™ Z& X (numerology) & AFE-3l+ non-CA 7%
o] £F 718k A" Uigk 7 71 F39 9 Z2 AN AR o] god 4 Q.

¢

dAdg, Fox AR FHEZA A did, G2 ol 2719 #(E3, BHEHE st NI(EE N2)9
&-(entry) & 7IRFO R, NI(HEE N2)ofl i3l 3t S5 (capability)"HS XA 4= ST},

SYHH#I(E 3): ©E Z2AL AT 5Y

_12_



[0100]

[0101]
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
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M
N

Front—loa(lisd DMRS on N1 FURERSS [2.5-4] [2.5-6]
Front-loaded +
N1 AEs [12] [12]
additional DMRS
Frequency—first
N2 AEE [2.5-6] [2.5-6]
RE-mapping

HEZX] 9} ~AZH/HARQ EFo]el thdle], PDCCHS} PDCCHOl o&te] ~AEHE AF 3 FHESEA|7)
= 7

%

o= o, KO B K20l i, DCIelA A A1el A1E a2l Bl (time granularity)s= 7] 2AEdd dF9
FHERA ] 7IwE o

TAHAY O FHERAR FAsE 54 M) DL 24 whEvbd] waE HARQ-ACK do] x9e 4 v},
PDSCHE 2=AE® k= DCIolA] AAIE Klofl theh AlZF e e e] = PUCCH 249 vﬂi%iﬂoﬂ 7 4= 9l

Z7]: FE HdAEE=(partial transport block: partial TB) AAEL Fa&# e AY &85 F28 4 AU},
Jd4 @9t TEES(code block: (B) 1H(CBHY 4 ATk e}, of MWL AL W, HARQ-ACK 7=
E I == S718 4 Sld.

for
=z
v

D

HEEE OF(CBG) 7A: ©e RRC Alzd ™ol o8 CBG 7]uke] A d$o] 7Mesles uh-gzoz Hd4ge 5
dar, A7) AL DL ULl el %L% 4= k. TB F CBGS] FHtHgk N RRC AL
o}, @ m=9=(codeword: CW) 5, TB & CBGY AA 7ls3d Hzke 84 5 ¢l 5
o (BGe] AA 71sd Hojghe 4013, A7E B 2 CBGl ik vt U 4= Q).

E
o ot

Aolm e Wl A9, TBAA CBGY 4 MS min(C, NI} i, o714 C—t— 271 TB We] B MY
ATk, & M CBG = A WA Mod(C, M) CBG= CBG % ceil(C/M) CBE =gt ATk, YA M-Mod(C, M) CBG
= CBG B floor(C/M) CBE E3g+e 4= 9

DCI¢} #AHAF Y, F=E=E 15 A4 AKX (CBG transmission information: CBGTI)S} mE=EE %
% X (CBG flushing out information: CBGFI)7} E=dE 4= v}, CBGTI: CBGZ} (A)HEdE 4 1o, RRC
o ols] AA%E CBGTIY N HIEY 4 Au}. CBGFI: AXE-uY (soft-buffer)/HARQ FwH}o]d (HARQ combining)
of dis] CBG7F thE2A AHeld 4 ow, CBGFIol vigh & IHE(HAE &Y WY H-9)d & 2l

o mlu
_VE

o

2

shFg = dolelel tjall, CBGIISF CBGFIE §<L& DCIol EgE 4= k. = 1o, DCIE CBGIIE %3 &
2= 20|14, DCIE= CBGTISH CBGFIE =% 23 5= 9l

g A dlolge] disl, CBGTIE DCIol 2FHEF FA4E = k. EE 194 DCIE CBGIIE

it
Hel
o
nk
N
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]
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At

HARQ-ACK ®|=wlell A, HZx AF B AxFoel oisf, TBe] zF (BGell= w¥g (B(E)9 d3ol A& &+ Ak &
e, CBG 7Imke] Aol s, &9 DCIE AHS-sh= PDCCHOl ©fsf ~7A1Ew# PDSCHAl whate], Aol
HARQ-ACK HE]Z o] ¢l Z$oll, TB ' HARQ-ACK H=w& ARge = glt}. o] Zw(fallback) DCIE
CBG #™ HARQ-ACK =& A dshA] Fethe AL e 5 9l

W2 JARQ-ACK ZIZE-of thall, HARQ-ACK ZE5-S FAE EE (BGE(2AEHEA &2 (BG £8hol 433}
© HARQ-ACKE 238 4 glvh. wheF 4 (BG7F A34ox "zdwdrkd, CBGol wis] ACKZE Rid &
Ak, wkeF (B CRC AA7F BE (Bl did] B3=& &<F TB (RC A=A7F B45A o, BE (BGol s
NACKo] ¥ 4= qlv}. whek TBoll tidk CBe] 7f4=7F CBGel AA R Hu) 7l4rtt b, NACKS Wl CBG 919

2 (index)oll W3E F At}
olglo| M=, E o] thsle] A3,

A Az

s = e
g tAple] w=o¥ar low, gk URLLC(Ultra—Reliable and Low Latency Communication) TG ZA
=]
k=3

A AE 7lee =9e] =oHa .

3 | NRoll A=, HARQ(hybrid automatic repeat request) ZEAAES Fa dolE o AHAES 3T 4 QUtt.
a-Ad, NRIAE, AlaEl g9E 92 HJXe= AL Jotozyn 2R eE AR5 AMgd Ud 2o 1
HAQ ARE el diEl = low, ol wet, Fe LTEAA 9 & HARQ AAI=}F Ad(physical HARQ
indicator channel; PHICH)S Z=9J3FA %31, HARQ Z2A|~E st Wil did == .

W3 Aol AB(downlink control information; DCI)E AAE XA AR AL&3te],
H

3]
[=]
Fests WS Alsstes .

A#H =, o Alb WAE2 NEW RAT (NR) Al2=® sloll A, Hre] (3R a/a38E ) dolgd g AdE
S Z8H0R (BA) EYARAIIIE WHES Ak, of7|A, dER, & Ay (dF) A YAES A
Fga B4l (a8n/5e I §A) aga/Ee ‘1483 A% (NON-ADAPTIVE RETRANSMISSION: NA-
RETX)” (A& E9f, ol $4 A3 ofF & HARQ I= QS 7dte g Adg F2ho] -3 4= 9},
=, AAE A 2AE"E RANTZE (F7HH02) dAdHA] &3, 27 AF 38 2AEE ARV Adsd e
(A5 5& 4dF) &85+ Aoz sz & dd.) (2ga/Fe “Hey

= %

A 7 <5 (ADAPTIVE RETRANSMISSION:
GRANT (28]a1/&F2 dlo]H 41 A3 o5 & HARQ =9 A
t. &, (F/14e® ddH) AddS B 2ASE GRANIZE S
L 2 Ae"E Ut o)A, deElE, B ody Aolxe -
(A-RETX)” 9" o= A3 (3 &

ofy o

HA-ed AME (NA-RETX)” 99 “A&d A o Wi HE ¢ =
ATk, HEF, 2 oAw oAl “AdE AT f99Y2 2R dE S5 (TRANSPORT BLOCK: TB) #|A]” = 3}
Z dMd F = v

=L 2 Ege d AAleel] wE, el HolE Adg Wi M=

%= 119 w=d, gie YEIRKEH 33 Aol HH(downlink control information; DCI)E A3k
] 7] D

(acknowledgement /not—acknowledgement ; ACK/NACK) T= 52 AdS5 A

=
rir
o
re
olo

I Aok, T3 o AT, A7) DCIE HARQ ZZA~ ID E2 AA
dy, &7 ABEZH Q] Arg o JEEZy e E2 AdFs AN & vk &
e A IWE(plink grant; UL Grant) ol 2 WA 2ASHIAAE e = 7H-H
wp A e H #he AlZERE ¢ vk e A0, AFEI IWNE Ao Y &/ FdE7
NHA AMEZHAANA F8 & AFLEa TAEZL FAHE, 7] NHA ABEZH Y A o]F9
DCIS] AAItAe] S Adda THES, 47 N AR q] ol 71 77k
E F4 AAEFEYH N-1HA AEZHA7AS] 7 sb FAE AEgEa adREd
471 DCIe 9 & ClolAY, & ©E F54 DCIY 4 Suf. T3k oA, 7] H]
& /X 3= AMAE eelw = Al WA (redundancy version; RV) ZE=, H]

_/;O: o

AFe] A B (channel state information; CSI) A% 8% = F Holk o= FUE E3d 4= v},

(]
<
I

ox :{O
N

e
=
av)
3 ol

2
o =

)

ool & U rf oo o rlr
4
=

o

=
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
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T3 AgAd, 7] D19 AE I A4 UEYA dA AEA(radio network temporary identifier; RNTI)
#e SEAoR Aaddd 5 vk wek d7dd, Adr] DCIel digk A I3 e AF - g e A
Aol AAE 4= k. m3F oA, A7) o] FUE HARQ Z=2A2 1D s A7) DCIgt Ay IWE
s BT T2 INE g AdEel FAE o Advk. e i, A7) DCI vlel

a o
HARQ Z 2 A2~ 1D & HARQ ACK M4 Eloln) H=7F A€ 4= b, &8k oA, A7) DCI ol HARQ Z=ZA
2~ 1D ¥z 3l A9 A A|A}(Acknowledgement /not—acknowledgement resource indicator; ARI) =7}

R

olstol A=, = 11e] wE, whke] diojy AE e FAH & AHIES g},
A=k vkl o], 7] @e UEYAZRY ek A Aol F R (downlink control information; DCI)E <
Astar, A7) DClo|  7)8rsle] Eﬂo] HE  AdEsHS 7] DCIE  #<l-$%(acknowledgement /not -

acknowledgement; ACK/NACK) =& ¥3+st 4= , =9 3GPP LTEo|AM+= w&o] PHICH o=

ACK/NACKS Alslol o, 2 g 1% ol& tilsld = d=7 234 DCIE F4lsta, ol&

ZIgko 2 ste] dolEd g HARQ = % Hegs, wk, 7] AdES v A S (non-adaptive) AHE

A g k. ob&e, oo digk A4 o

[AloF WH#1] L=, B4l (g ) diolgel tigh NA-RETXZF (Aol AHold) el XA (dE &
g3 Ao} A X (Downlink Control Information; DCI)” ) (NA-RETXINDI)Z (FAlol) EdAHE o,

ofg () =] H&d = Ut

A3 vle} o], A7) DCIs= HARQ Z 242 ID(hybrid automatic repeat request process identifier) HE

AES AASE = o, ok, ol tigt FAHS o= ofe} B,

(AA#1-1-1) g2, dlo|BF = ARQ T2 A2~ (23) ID(Hybrid Automatic Repeat reQuest PROCESS (GROUP)

Identifier; HARQ PROCESS (GROUP) ID) =& NA-RETX7} XA|€ 4 Qt},

7|4, dE R, A FHo] HL" AL NA-RETXINDI Abol HARQ PROCESS (GROUP) ID H NA-RETX AAIE ¢
St = (E)o] A= 4 Q).

N

A, deE, = (Qdx) 8 A%% HARQ PROCESS (GROUP) IDE Alde] Aow e wat 44 (dF
| = | iAo = e (ZL =9) HARQ PROCESS (GROUP) ID7} (&Aoo =)
1= de) IAY a2gu/Ee (VIAFoRRE) A28y (dE 59, RRC A1 29 (SIGNALING)) 2 4

Moo oo 2
o oB 2
=

2
he

Zol, A7 DI+ AMEZHY A= o] Au=Zhd ¥ AdFEE AANT F ok, %5, A7
, 4@ IWE(uplink grant; UL grant) Aol 2 A 2AZHAAE Yeld= 7188 =7} 244Q
, TRAE TEE Fs AIZERE oAk oA SEtH, o E Eo], UL IWESY FHEE o] 59 o,
A7) FREH #HREe] UL ZHEY AdS Eg7EY dide] 2 & Utk A71AM, AR dEYATL /BL
A deolgel tigk AdEo] a7E=A s ngstA gt

o oAl ek, dad JheE gkl 7k A
Ak, A7, 7] T

rir

== e
e
>
49

o rlo Ho

13

oot

¥ /9% (polling on/off) T=7} A A
7] NHA ABEZE Q] A o] Fo] 4l }% @}7] DCI9] AA] tido] =& UL W
o)

7] N MBxd el o]de] 7 ke % & UL ZWE FA AIHEFH N-1HA B Zgd7A9 3t &
F ald UL ZHED 5 vk, thA] Tepd, do] Al O}L 271H % 2 UL ZHE o] A4S x4dede
2R gl AdE ke 24 5 Aok, ob&d, ofol tid A o= ofet 2

(AAH#1-1-2) L2, =gy A9 (RETX_SFWIN) W] HEZde] (%) HE NA-RETXZF AAE &+
ATH.

o714, A
NA-RETX A A]

A7|A, L2, (B didA) “ME=ged (2F) Jdd2” g RETX_SFWIN el 35 MH I AEa
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

SSS0dl 10-2299126

SES N Bz (25) Aeae Abdel Aejd el meh 44 (A=
5o, AdHer w2 gdr Qg FujAe ) AEZAY (1F) IHa7E (F5How)
W= FE) HAAY 2P/ S2 Aoz E) AIEY (dE 501, RRC SIGNALING) € = &= 9t}

o714, @ElE, NA-RETX AA did Auzeg) =9 A7) (RETX_SFWINSIZE)= (ZIA=Co25H) A21dd

(]2 E9], RRC SIGNALING) FAY #]31/Z-& NA-RETXINDI (9] aid €52 A" J=) (L A A
od A E Tl Aad"E ¢ = g

[oX

T g2 dez, A¥%¥Ea a2dE(uplink grant; UL GRANT) Aol ZE®iA] AAZHAXE Jels 71$H
(SCH.ONT) Z= (o5 B9, (V1) “stda &3 <09 2= (DOWNLINK ASSIGNMENT INDEX; DAI)” Z=e} {A}
g 715)7F el A5, NARETXINDI ellA (Abgdell geje d=8 ssl) (RS EAT ) A= 7t
8 #k (LAST_CVAL) & Al2d® (dE E9], (o9 22 4A5) “0 ~ (LAST_CVAL-1)” 7hE] %] UL GRANT
7} NA-RETX (BA]) EAR tiide] 8) =s & & = v},

o] 714, dd =, SCH.CNT % NA-RETXINDI %/541 &o] =7|slE w2 3 4= ),

ol7lA, dEE, o|5 &4, (A) RETX_SFWIN (Zrg]ar/3-& RETX_SFWINSIZE)Q] 52 WA (/AA]) 8a/=
(B) (31'd) NA-RETXINDIS %-all4 NA-RETX (©]3:)7} A|A1= (M A]) HARQ PROCESS (GROUP) ID (&2 A By
(2F)) M AR Al2do] 743},

u& rlo

T o2 dE 2, UL GRANT Aol  “Z% /2 Z(POLLING ON/OFF)” F= (oZ B9, “1 = 0N, “0 =
OFF” )7} Aeol" 79-, whkek Ntﬂaﬂ SRl E]‘”(SF#N) Al Ao A “UL GRANT with POLLING ON/OFF(UL GRANT W/
POLLING ON/OFF) = 1” 7F FAIEE ) (A) SFAN (28 SF#(N+1)) AlES Egste] o]F o (7F whg]) 415 =

NA-RETXINDI 2] NA-RETX (O#T) Al thAke] H= UL GRANTE SFN AJH omsﬂ 7V 747k “UL GRANT W/
POLLING ON/OFF = 17 <=4l AJH (SF#K) 2 5-E] SF#(N-1) A FH7A 9] 13 (£ SF#(K+1) A H oz BE SFHN
A7 9] F3F) Stol FAIE (EE) UL GRANTE Ao (/7)) AY 28]la/5LS (B) SF#N (52 SF#(N+1))
AdE EFFste] o] %ol (7} wE]) 47415 = NA-RETXINDI®| RETX_SFWIN= SF#K A]@gil%a SF#(N-1) A4
4R o] F7F (ZL SFH#(K+1) Al o 2XE SFHN A&7 ¢] F3b) o] Hr),

ki
o
ls
f
T
ol
o,
o,

d AAldo] mhE, dloly A e HHH o EAIRE Aou.

o120 WEW, &S So], HARQ EZEA ID #0, #1, #2, #3, #4, #5°] 6709 HARQ Z =AM~ ID7F IS

ATk o714, e ARz NA DCIE G418 4= o). o7]A, «& 59, 7] DCIE T3] AB=
Ad K, K+1, K+2, K+3, K+4, K+5el w3k ololg] Aol aed 4 k. o7|A, ABZHA K FE K5l
iste] AR HARQ ZE A2 ID #05-H #5702 t-SAIZ & Atk AA7]A, dF 5o, @i A7 F2%
DCIE E3lo] 0010109 HE I8 8w, thdhe HARQ Z2A A ID #2 2 #4o] 3 AAEE F8 & 2
=

E= 71, AdE 5o, 7] FAE IS Fstol MBI KFH Ki57hA 9] 7315 Bz def=
dAstar, 7] A% DCIE §8to] 7] d&g- o] HEZH) He Adses AAS & v

132 2 el o AAjeel wE, dolE AdE WS NEHeR B Aot

Ao A DCIE 418 4 ATk, o714, A& &9, KA ABEZgdF
B K+4H A mzeﬂwﬂ | 1‘416‘}04 AT OREY o ~AEHE § vt UM, AFHI IUNE A
of ¥ WA 2AFHAA UrEhH% FheE Z=ot Heold A9, ABEZdd KFE ABZY ] K47k ZH7 0,
1, =, 59 FFH ko] &g F vk, Aq7|A, 7] FAE DCIANA vl JheH #HS Al2d™Hske] K
A EZHAYFE K+4H A HEEEﬂ?M}Xl AEsk e dlolH digte] AdES 33 5 ).

o714, AdEs= dHolE7h AAR HEAAA FAlskA] XA=A] ofF= oy o] oyttt o7]A, <
& =0, 471 DCL =41 Fell 47] 7heH s 27187140, 47] DC1e] dE Alds 2ddo i 2wl b

olg o] AHFS AL 5 Ut

% 14 2 oune] o Addd e, deld Ads PES AFHon £AF Hold,

ki
5
3
31
il
rE
mE
rlo
=
(Z
2
_>a
1 [

T o] mEW, gwe NwA AuzyQleA E¥ & UL AWEF FAg of7]|A, NdA Bz o)
ol 7V 7k %%‘ 2 UL ZAES FAIF Muzegdo] KKN)WHA Muzadd 5 ok, 3 7|4, N



[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

A BRI ol 71 ke DCIE FAIS A
PRAl ABEZHJANA A4S DCI7F A A3HE El
N-1I(N-1>K) A Bz Q] Al-7EA 9] F-3F 5 #4ld UL ZHEY %Tﬂr

HAed vre) o], A7) DCIE 9 EAZ DClo)AY, T g 322 DOIY & Yurt. of2e], old oigh -
A Al o= olje} .

(AN #1-2) L& 2, NA-RETXINDI&=  “wbdt E- A DCI(UE-SPECIFIC DCI)” &HelzE A4 (/F)E F rt.

of7|A, dHE=, 3 NA- RETXINDM Hol2= 7] (YWh) UL GRANT (dl& £9], DCI FORMAT 0(/4))¢} &<
SHAl FAA (/AL (& & (o]¢} 22 79) (¢dh) UL GRANT Q1A =2 NA-RETXINDI Q1= (NA-RETXINDI
goll) Abdel gel= “%EHJ A= (FLAG FIELD)” & B84 &%) HAAY 283/ S5H8o2 FA4(/A
o9hHd & = Y},

A2, NA-RETXINDIE=  “©r&(2E) 3% DCI(UE (GROUP)-COMMON DCI)” #Hel= F+A4(/A)E 4+ = Uu}.
o714, dE R, §F FFo] 8= ¢, NA-RETXINDIE= (7]) “DCI XE¥8 3/3A(DCI FORMAT 3/3A)” ¢ +AF
SHAI, 3] DCI W M2 vE B4 B EESULTI-BIT)S B4 dolAl &3 AejolA, NA-RETXS @ &
2 =gxog ExfAYL ¢ r}.

off

A&t e} o, *o 71 DCI& HA-e8 AdS /92 d= | vHSY AAS goly "=, 2lddA WA
(redundancy field; d= | HF7)3 AAd AbE] A E(channel state information; CSI) A% &% - =
Aol o= e E%% 4= Jdut. ol oo th3k FA|H Sl dA]= ofgel 2rt.

(Al AI#1-3) L2, NA-RETXINDI el (2 HE=) o) (dF) Z=7t gojE 5 9o,

o714, AR, RETX_SFWIN dlolA AAl 435 (/o]sk HARQ PROCESS (GROUP) ID9]) Hlo]E] HF 3ol uf
2}, NA-RETXINDI ZJell Aeld 54 Hdx9 (f-é) M7 M7 (dAlE Eo], RETX_SFWIN WjellA] A4 °
(“Fol gk HARQ PROCESS (GROUP) ID®]) dHlolH %ol =al®l 79, NA-RETXINDI Aol (ZF) “N” 7He] “NA-RETX
ON/OFF” Z=7F Aol (/54)E 4 ds) 2 # T ok,

- “NA-RETX ON/OFF (d& £°], %2 & HARQ AAA Ag +F oSt/ HA 3-8 (Physical HARQ
Indicator Channel Acknowledgement/not-acknowledgement; PHICH A/N)I} 57})” H=

(¢

o714, &2, HARQ PROCESS (GROUP) ID (52 MBEZQ (25F)) BZ “1-BIT” 7} €32 4= v},
- “NA-RETX Ete]® (TIMING)” =

o714, deE, (A) HARQ PROCESS (GROUP) ID (2 AB=xged (25)) H2 (183<Ql) “NA-RETX TIMING”
A=7t FAAZD)HAY a9 /E2 (B) s (H3E)  “NA-RETX TIMING” Z=RE 4 (/A9 H L, A 1%_
(NA-RETX) EfolW & 7]F=o 2, HARQ PROCESS (GROUP) ID (&< AEZ#HY (2F) dd2)9 223+ (F
WHlxke) Fel=, (A3F 9SG dollA) &4 22 NR-RETX7F 3 HES & & & Q).

T b d#2, NA-RETXINDI djol e “NA-RETX TIMING” == A (/F)glol, A}ﬂoﬂ *éXé(/MZ%i%
(el & E°, RRC SIGNALING))® ((Wh)AdH o) 34dd (NA-RETX) Blel™S& 483t

o714, ddE, ald (NA-RETX) Eleo]l™-& HARQ PROCESS (GROUP) ID (& ArB=Z#e] (2F) ¢ldx) ¥E A
oAl (Z2 Td3A) A4E 4 U,

“glei Al B (REDUNDANCY VERSION; RV)” =

7|4, ddlZ, (A) HARQ PROCESS (GROUP) ID (&2 MEXY (2F)) HE (UIEZe) “Rv' Z=7 44
(A HAY 283/ (B) shte] (HE) “RV’ Z=wk (/A Ear, AAI" 3l RV 348 @A) HARQ
PROCESS (GROUP) ID (& AMEZ¥ <) ##H NA-RETXo] 322 o2 ALsEE & ¢ & gt}.

il
it
2

T thE ddlE, NA-RETXINDI Wjo kel “RV’ H= A (/AHe)glel, Abde (/A 2E™ (o
RRC SIGNALING))E ((HAHAHo=2) uAHE RV 3h& L3S & 7 = Qu}.

7|4, dE =, D RV k2 HARQ PROCESS (GROUP) ID (Z& AHZy e (28) Qdx) ¥z Aolst (&
LA AA-E 5 ).

- “B)F=714 @ Abel A B (APERIODIC Channel Status Information; APERIODIC CSI)(/A}SH FHzx A5
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[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

SSS0ol 10-2299126

(Sounding Reference Signal; SRS)) A% &7 I=

o714, &&=, APERIODIC CSI(/SRS) H&o] SAHHUES A5, (A) (T NA-RETXINDIZ (FAlol) Eg7D 5
) R NA-RETX(S)ell APERIODIC CSI(/SRS) H&o] H&H=F 3st7v} 218]il/3F- (B) APERIODIC CSI(/SRS)
AFo] FgE EA (52L& UH) NA-RETX BE7F NA-RETXINDI (9] &Y €52 Ay d=) (F& AEA A
ofd AAAHE BIA A" EES sAY 28a/5 (0O ARd AR (/A E" (dF 59, RRC
SIGNALING))® 54 (3Fv9]) NA-RETX (el& o], AWA (F2 »}A2) NA-RETX)ol Wk APERIODIC CSI(/SRS)
AFo] ALHEE & & &= g},

- “(NA-RETX =¥) HARQ PROCESS (GROUP) ID (&& AH =g (18) Adx)” Id=

- “(NA-RETXINDI AbollA) NA-RETX (o]&-) AA]= A HARQ PROCESS (GROUP) ID (&& MBEZHY (ZLF)) 7

En B vi )
T =—

- “(NA-RETX #¢) Bz Jx 23 Aol A ZE 4 x(Demodulation Reference Signal Cyclic Shift
Index; DM-RS CYCLIC SHIFT (CS) INDEX)” 2= (18]31/%F2 “(NA-RETX #™) HF 4= == (TRANSMISSION
POVER COMMAND)” <t ZI283/F2  “(NA-RETX #=) (obd=1) ®W =l A H((ANALOG) BEAM RELATED
INFORMATION)” €= 831/ “(NA-RETX ##) N2l (CARRIER) (52 (M)W= (ddx) A=
(((SUB)BAND)) (INDEX) INDICATOR)” R (Iazm/EL “(AA4% o) ¥x 39 7]H(Modulation Coding
Scheme; MCS)” = g|a/ZL “(AMAL) #AA (F345) A9 & (RESOURCE ALLOCATION)” H=))

ek vk} ol A7) DCI9 HE A FA UEYI AA] 2= A (Radio Network Temporary Identifier;
RNTD) 32 59802 Aadyd 4 o, =3, A7) DCIol dig A4 33 Ao A% 3 v e e AR
of Ad 4 v}, ob&e, ol digk FAFA A= ofel B,

2
(dAI#1-4) L&lZ, NA-RETXINDI (EE91=) A& #d 74 UEYT JA AE A (Radio Network Temporary
Identifier; RNTI) #2 (((F¥3 Hol2= A7]9]) 7]& DCI (& E°f, DCI FORMAT 0(/4)) (E&1=)
Zol o] &%) (A(Cell-; C-)RNTL @) =gHAOE (F2 HolatA) Alad=®gd + Aok, &=, (UE-
SPECIFIC &-& (UE GROUP) COMMON) 74 &%+ (SEARCH SPACE; SS) 4+¢] NA-RETXINDI A% (/&) o dehn
H (dZ 59, (#3l9) &9 A Ao] A9 FH 993 ((Enhanced) Physical Downlink Control Channel
Candidate Location;(E)PDCCH CANDIDATE LOCATION), (&24) FA @' (AGGREGATION LEVEL; AL), AL & &<l
= gazdgd Mg 5)E ARl A (/A11E® (& Eo], RRC SIGNALING))E F = t}.

Aszgh vpep o], A7) whdo] FUS HARQ 2 A2 Dol i3] 7] DCI% UL 1HES BF FAle 49, 4

71 UL e me} Aol =3d 5 vk, obae], ol that FAAS] oAl offek 2t

o,

(AN #1-5) ddlZ, dHo] F<Y HARQ PROCESS (GROUP) ID (£ MBEXA (ZF) Adx)dd s, (A5
S A AEHE) (7] AH3h) NA- RETXINDIQ} (¥W¥F) (A-RETX) UL GRANT (<= E9], DCI FORMAT 0(/4))& &%
A8 AL (A-RETX) UL GRANT (Z-& NA-RETXINDD)o| we} AAdES 35 == 3 4 9r}.

o714, AR, ld FHo] H8H" 9, (A-RETX) UL GRANTZ} NA-RETXINDIO] Hl&l, (Ad% XA B A)
AUFHoR 2 (52 W) &4 #9= d4E 5= o,

ALsk wpel o], A7) DCI Wlo HARQ T2 A4 ID = HARQ 91-2%H(acknowledgement; ACK) A% Epolwy
dert A" Sk, o=, oo thd FAIHQ A= oleet i),

t)o]Elo] th3k NA-RETX (z&]aL/

=

(73 #2-1-1) dd&l=, NA-RETXINDI el (A) HARQ PROCESS (GROUP) ID (Z& MB=Xg< (25F)) H= (/1dE4
?1)  “HQIX_TIMING” Z=7F 4/ HAY 183 /52 (B) ahvhe] (t3E) “HQIX_TIMING” Z=wk 24 (/
AeEa, AXNH HARQ—ACK A% ElolWS 715 o2, HARQ PROCESS (GROUP) ID (&& MBZ<l () oY
)9 & x}* (F2 Udae) FH2, (N 99 deolA) S22 HARQ-ACK AdFo] FlxHES ALY
a8 a/Ee (0) 0]"/}9] (th3E)  “HQTX_TIMING” H=wmb 4 (/Ae]) ¥ ar, A Al¥ HARQ-ACK % Eloldell (3
2 NA-RETXINDIZ (FAlol) (AH%) ElAZEE) ZE HARQ PROCESS (GROWP) ID (Z& MBI (2F)
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]
[0188]
[0189]

[0190]

[0191]
[0192]

[0193]

SSS0ol 10-2299126

olel o] U5 HARG-ACKS  “4 (AGGREGATION)” 3to] A%3he% ot & = g},

T U2 d#E, NA-RETXINDI Weol]l ¥%:e] “HQIX_TIMING” = FA (/AL glo], Abdol AR (/A 2E™ (4
=2 59, RRC SIGNALING))® ((iHAH o) 1HE HARQ-ACK H% ©Elo]WE gsles: s = = g},
o714, L2, 3id HARQ-ACK A% Elolw-2 HARQ PROCESS (GROUP) ID (L& AMB=Z (L&) A4gx) ¥
2 ol sHA (5—0 T3 AAHE 5 ATt

Hzsk upel Zo], A7) DCI Wle] HARQ Z2Z A2 1D Hz et 299 A A *}(Acknowledgement /not -
acknowledgement Resource Indicator; A/N RESOURCE INDICATOR; ARI) X7} A= ar, A7) ARIe 7]wts}e]
Ea Aekg 3 Aol A<D (physical uplink control channel; PUCCH) #AFgo] %= 4 glt}. o}Le], olo] o
s FAH QL d A= ool 2.

(A #2-2) =2, AdE A “Eg AP I Aol AE AL (Physical Uplink Control Channel Resource;
PUCCH RESOURCE (PUCCH_RSC))” & of&ll (&F) & we} &= 4 9o,

(7FH#2-2-1) L& =, NA-RETXINDI el (A) HARQ PROCESS (GROUP) ID (&& MBE 2 (2F)) W2 (UIEF
o) “Zlgd AY A A]AF(Acknowledgement /not—acknowledgement Resource Indicator; A/N  RESOURCE
INDICATOR; ARD)” 7 B=7} FA4 (/) AY a8a/3L (B) shuhe] (dx) “ARI” B=wt F4(/749)H
I, AAE ARIC] th$-¥E PUCCH_RSCZF (83 NA-RETXINDIZ (FAlel) (AAFE) EdAZEYEE) RE HARQ
PROCESS (GROUP) ID (32 ABEZHSY (2F) g2 F8Ho= dHEsE & 4 & Q).

T U2 d¥ &, NA-RETXINDI Wjo Bie] “ARI” F= FA(/A)glo], AHAd AR (/A2dE (8 B9,
RRC SIGNALING))® (("H)H Ao =2) 4% PUCCHRSCZF ¥ =5E & 4 = 9l

o714, d#l&, sl PUCCH_RSCE HARQ PROCESS (GROUP) ID (£& MEZ#Y (2F) ¥x) ¥z Aol
(F& sdapA) &= F Art.

T 156 = 119 WHE A&shs FAARL odE dEd.

L 150 mad, @E VA xor FgH A HolHE HEF(S1510).

& FFRE A dolEle] 2l %5 FHATH(S1520).

& 71 54 Aol 71wt ERlew 2E7F 23 DCIE Sl Al A5 tH(S1530).

o], @& 7] DCIell 7Intste] dHolElE AAFITH(S1540). 7|4 ddd], &7 AdES 1484 (non-
1.

adaptive) AHEYL + <) wgk d7dd, 47] DCI+= HARQ ZEA~A ID H=E AdFE AANE & Aok, =3
AU, 7] DCIE AEZH Y A% W] Arzddd HE AdES AXNE ¢ Aok, =3 i, 47 DCI
=, AEH I 2WE(plink grant; UL Grant) Aol 2 HA ~AZSHAIAEZ Jehe 7HeH 27 Ho9 74
T, A FREE #s AI2E"EE vk B o d], A TWE Ao 8 /22 dEuvt A4
B9, NiA MBEIZHSA £9 & AFHa IHETF FAHY, 7] NAHA BRI Al o] Fo] #als)
£ 471 DCI19] AAg o] He A3 TWEE, A7) NHA ABZHql oA 7V 77k 29 & A
A aWAE FA AFHFH N-1HA ABZgAA e 73 e FAlE AEEA 2HEL 5 v E=d
A7, 7] DCI= @ EAZ DCIo|AY, =& ¥ 354 DCIY 4 vk, ®=3+ o7, 7] DI+ HH S
Y AAE 2/ex A=, vAZY AAF oy d=, HU¥Al WA (redundancy version; RV) =, H|F7]
2 g el K (channel state information; CSI) A% &4 A= F Hoj=m ox susE ¥ 4 o
TS oA, 47 DI AE #E FX WEYA dA] AEAH(radio network temporary identifier; RNTI)

< SH¥eR ANad™Hd 4 k. E=3 G7d), A7) DCIdl disk A4 I3t el dE B4 v E e A
Ao AAd 4 ook, ®ek o), v o] FUs HARQ ZEA 2 Dol diE] 7] DCIsE AFH A IRE
& BT FAR A, A7 AEa adEd wat Adge]l sdE ¢ k. EdE od), A7) DI el

HARQ =2 A2 1D H= HARQ ACK A% glolW dA=r} AE 4= o, =3 oA, A7) DCI Woll HARQ Z=A)
2 1D 22 A5 AY A A AF(Acknowledgement /not-acknowledgement resource indicator; ARI) ZZ=7}
A4 = .

o714, do] HolHE AdFsts TAHY de A= vief gong, FEY

o
o

o= At

= 162 #FxsH, 71A=(100)2 ZZAM A (processor, 110), wWIEZ (memory, 120) % RFF(RF(radio
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[0194]

[0195]

[0196]

[0197]

frequency) unit, 130)E Xg3t}. ZT2AA(110)= Atd 7&, I
0 ZEZAA(110)e dAHe], Z2AAM(110)E F+53H7] ek thks Fr
A(110)¢F AZdH, T A5 E AF D/Ee A8,

o
o)
T
rlr
o
o pE
tilo
-4
gt
ot
O
=
[on
o
=
N}

Gh(200) & ZTEAA(210), ®E(220) 2 RFE(230)5 EgH3ict. T2 A414(210)& A¢ke 75, 34 2/

WHS 3, o & B0, TRAA(210) = obd R ¥ HE Sy or Ay, A9 No#E T
g EE Sl Y] gt HE A 8ete] V] AR S FAT 5 vk, o] W, Y] A¥Ea §
A& B4 ofdE I HlE ol &3t Fdste A, V] 5A ol R W AAR AFEHa S w1 g
HE A7) Askg g B 483 5= gk, w28 (2200 ZEAA(210)8 AZAE | ZTRAAM(210)E T35}
7] 913 tFst FEE AASl. RFF-(230)= Z2AA(210)9F AAE S, T4 25E A% Z/EE PG,

X 2 A4 (110,210)+= ASIC(application-specific integrated circuit), B2 HAl, =2 3=, do]g Az
A /s delaMe A B FA ASE A4S HEstE WIVE XFEE S vk, #WEE(120,220) =
ROM(read-only memory), RAM(random access memory), e wlkeg], wlkg] b=, A% w7 2/E=s &2 A
F AAE 2T & AvE RFF(130,230) A A s AE 9/Ees sk sk o)k tHUE EFE
T AT AA 7L AZELO R FAE W, Aed VNS dedt Vlss Fdce REHAY, Vs SR T
dd ¢ Ao, EES wRE(120,22000] AFE I, Z2A4(110,210)0] o HWE 5 ik, =R
(120,220)= Z2AA(110,210) WHF = ool & 4 AaL, & 4ozl g Faom 2 A (110,21
0 A24d 4 .
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