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A ZFAH /56 F4 A= (o]s) 2 o A= NR-U[New Radio Unlicensed
S Sk Tk A Ha Ao Ad AE W] dis) Akt

w59 1§
EE R

A2 HE 58

d AAjo= vjHsE didelA] AT Ao AES AEstE el oA, sk PDSCHOl tl-g-¥ & 49
PUCCH A% 7]13]& dsle AS SR ot S AT,

EHe] 7l 9

%= 1% Example of symbol level alignment among different SCSE veld Z=wolt),

% 2% Bandwidth parto] W3 MEA GAE YeEld EHolr),

% 32 HARQ =9 windowE A% o & vEeld Two|t,

T 47 B g2 AAde 93t VAo FAAS HoFE Lot

T 5 B UE AAde ot ARgAF @] FAS HoFE ZHoln)

4w AN 518 FANY HE

olal, - W] UF AAAES AAA =HE B At dWsitt. 2 =] LS HxRES
5 F71ge oA, e FAHRAE dEiAE vE o2 =uide IAHYEE JHed 3 U R8s
RS st ol foldleor o), gk, B oS Ao glo], dHEE FX FAH e el did
A2l Aol B e 9X& 59 F vt ddEE ASdE O AAE dge Aekst

2 A A FA B4 Al2"2 34, 93 doly 53 22 tYgdt B4 AMulaE AFsr] Y3 A m"s
olm s}, M BA A AL A}82F Bt (User Equipment, UE) 2 7]A] 3+ (Base Station, BS)S 3 3Fsir,

AREAE e B FAldA e whidS oju|sl= xEA sd o=, WCDMA, LTE, HSPA 2 IMT-2020(5G HEi+=
New Radio) %olAel UE(User Equipment):= &%, GSMollAe] MS(Mobile Station), UT(User Terminal),

SS(Subscriber Station), %4 7]7](wireless device) 5= EF X35te /ldoz sfarojor & Holt},

A= EE A(Cell) dubHog Algxl @Eyt FASHE A H(station)S LEH, w=Z-B(Node-B),
eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power Node), AE{(Sector), #o|E(Site), Tthu3dt Fejo] oty

U, BIS(Base Transceiver System), A2~ FQAE(Access Point), ZEJE(dE Eof, $SAIAE,
FAFRJE | FFANE) Hyo] =E(Relay Node), W7} A, wjzZ=2 A wlojm=z A uz A HAE A
RRH(Remote Radio Head), RU(Radio Unit), =% A(small cell) 5 t}¥3t A gx] d9S 2% EZ3sle= o
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WAL A ACel)S FFA IJNEZHYH HEH
point H+ transmission/reception point)ZH-E %
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carrier), L 4 EJIE 2AAE o 5 3l

= WA AREAE G} T A=, 2wl Ve Ve e el AMdS TEsked AR Ee
 7FA(Uplink H:= Downlink) &4 FAZ F2ZQ on2 AMGHW SAsH A== &0 Ee dof

ofs) @AEA et

= R
vl &t | 888 A (Downlink, DL, W
omj g},

FEHA AE R SR A2 AR e ARbe AHEstel dEE = TDD(Time Division Duplex) 4] Af

S(Uplink, UL, E GEa)E A4 we] s AFoR dolgE 545 342 9
EonedaE AT S8l 84 wEE HelHE FrAsE B

= T
g2 $ 9a, AR U8 Fa4S A8l A% += FDD(Frequency Division Duplex) "2}, TDD 213} FDD
Wwalel 28 Wao] Abed 4tk

e, TA BN A2HAAE shtel wEst ER s 4 J1FoR FPYast gYas At 77

Akl g9} sl&® 3, PDCCH(Physical Downlink Control CHannel), PUCCH(Physical Uplink Control
CHannel) 53 #2 Aol ALE Fsle] Aol JRE AL%3tar, PDSCH(Physical Downlink Shared CHannel),
PUSCH(Physical Uplink Shared CHannel) &3 72 dlolg Ad= F4d5 o] dole & AF3ir),

3t A (downlink) = B $5A FOEA wEge EA FE B4 HARE uis = glon | Ak
(uplink)E oA vx $44 FCERY] EA T EA ARE ond = giv}, olu, 3P I H4
chibo] AREQ] 4 Qi) W, AFHINA 417

o] kel Alx= PUCCH, PUSCH, PDCCH % PDSCH
PDCCH %2 PDSCHE A&, Attt = Fej= w7]sh7| = o).

F4AlE = 3E-& 'PUCCH, PUSCH,

g, olstell A 7 Ak AelAlIS A1 d® (High Layer Signaling)<> RRC ¥&4v|BE :Eesh= RRC ARE A
FBHE RRC A28 " S ¥ 3a

Aol ae Baw 2AFY SO P Aol Au L 4G dlole A

gAYl FFYA deole Ay
Mol AES A 2AEY 5 NS AFAY) AP Bel YA Ao AYL A5T F Ak olskol A
7 YL o AE} $54 HE AL AY ALl $4AHE FuUE AR Bk

T4 ZA A2EoN HEgEHE tE HE 7y Aldke] g¢ith. TDMA(Time Division Multiple Access),
FDMA(Frequency Division Multiple Access), CDMA(Code Division Multiple Access), OFDMA(Orthogonal
Frequency Division Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA, OFDM-
CDMAS} & tofdt g% A 78S AMEE 4= Jduh. o714, NOMA:= SCMA(Sparse Code Multiple Access)$f
LDS(Low Density Spreading) T= 233t}
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coverage enhancementE& X ¥3te ©E & ou|dd = o). e 2 wHAAAA NIC @E2 low cost(HEE
low complexity) /X coverage enhancement& A|¥3&}7] 91t 54 Jle|ng]z2 AGojd wEs oujd 4= 9)

o}

oAl ] 2 A Aol A MIC T2 LTE 7]9ke] MIC ol 52S d3ts AM5A A2l® 3GPP Release-13 low
cost (2= low complexity) UE category/types 27|k 4= At} T B wAA oA NIC @22 7|9 LIE
[e}

coverage H] BFAH coverageE A YdAY, T& AHYH ARE XY= 7|E9 3GPP Release-12 ©]a}oll A
A% UE category/type, =2 MEFA 2% Release-13 low cost(B®EE low complexity) UE category/types
omE = Qlt}. T Release-14914 Ao ® further Enhanced MIC ©&& on& % g},

rr

B A Ao A NB-IoT(NarrowBand Internet of Things) ©H<e AEZH [oTE $3 FA dM2E AYste=
S 9n|gie}. NB-IoT 7]€9] Z2& dAe elwo](Indoor) ABIHA], iR A< vdo] sk x|, AA
AT, 247 g g, B A9 ax, i HAsE YEYT TR2E T
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re e rie

3GPPol A FH =9 F2 NR(New Radio)ollA WA ARE Alypa] 2. (usage scenario)®A], eMBB(enhanced
Mobile BroadBand), mMTC(massive Machine Type Communication), URLLC(Ultra Reliable and Low Latency
Communication)”} #|7]1% 3L LT},

= AN A NR(New Radio)d &gk F=3ba ], AExddd, A, A958, 99(region), MW=, A
aale ) AoAd, deolgAd, 57145, 4% FxRAs, 4% A5, 4% AR 3A 2 dA AMeEE
o & Y AMEEE Tt o R A E 4 Q.

N l, NR-U[New Radio Unlicensed
spectrum] o2} A HIEF Srh.)S gk @do] AdF " Ao Ad A W] dis] Al

NR(New Radio)

3GPPE H < AAY A AN )= (ie. 56 T AAIZ T1)el gk ATE A study item?]  “Study on
New Radio Access Technology” & +<I3lal, ©]E 7]HFo. & RAN WGlolA+&= ZHZ NR(New Radio)E 9138 frame
structure, channel coding & modulation, waveform & multiple access scheme ol Wt A7} 3 Folt},
NR2 LTE tiH] e dolg AE5E& ¥ olye}, MEstsal FAstE usage scenario W2 Q75+ vt
QoS requirementsE WHFAIZA F AT AAV) o]FAREE Q=T U, 53] NRQ ¥ A usage scenario®
4] eMBB(enhancement Mobile BroadBand), mMIC(massive MIC) 2 URLLC(Ultra Reliable and Low Latency
Communications)”} A= o™, Z+7te] usage scenario® requirementsE W53l7] 943 W owA LTE o
H] flexibledt frame structure A7} 255 v}, Z+2Fe] usage scenarioi= data rates, latency,
reliability, coverage %ol w3} requirements?} A2 Aoldtry] wFo] ¥ojo] NR A|AHS FAS= T34
S =3 Z+7be] usage scenario ¥ requirementsE EEHOE WHAZIZ] Y3 WHoRAM M2 U
numerology(e.g. subcarrier spacing, subframe, TTI, etc.) 7|¥re] A 29 FY(mit)S E&F o=
multiplexingsh= ®etell gk Ao gdo] Al7]waL irt.

ol 93 3 WHowM MZ tE subcarrier spacing@e i

component carrier(s)Z %3 TDM, FDM =& TDM/FDM 7|¥to. = tlF3lsle] x93t WY 2 time domainol]A
o 2AEY GYE FAT JoAAM s o] time unitS A YdHE Wore] digk =971 o]FojH ). o]}
#HS] NRelM &= time domain structure?] 3 FFHZA subframeo] e st o]Fojxow, I
subframe durationg A2|3l7] 93} reference numerology®A] LTES} 5L 3+ 15kHz SCS(Sub-Carrier Spacing)
719t normal CP overhead®] 14709] OFDM symbols® ¥ ©@dS subframe durations AHY37|ZE
A4k, oo whel NRoIA subframee 1m594 time duratione 7}Rth. @@, LTE®} ¥ NRE| subframed &
42 reference time duration®2A, AA /318 H= doly 2AEHY 71w HE time unitS=EA
slot @ mini-sloto] BLE 4= g}, o] 78'—?—, T slotS T3k OFDM AE<] 74, yak< normal (P9
739, SCSgkell #A glo] y=149] < Z=F AR =T

oo uwhg} A9 slot2 14719 AEZ FAHH, JE??} 3H d slot9 transmission directionol] wz} BE A
Eo] DL transmissione 98] o] &EHAY, £ ZE AEo] UL transmissions ¢ o]&€FHAY, =2 DL
portion + (gap) + UL portione] FEZE o] &= 3

= numerologydll Wal s} 3 Eo NR
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w3k ©]199] numerology(Z-& SCS)elA A7) slotBT A& 429 AZE FAE nmini-sloto] FoEHo] o= 7]
gto 2 JJ/5keF |4 do 1 T3S 3t #E Z2o)9 time-domain scheduling intervale] AAE ALY, =&
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slot aggregations 3l /3t HA dlolg F74S g 11 Aol time-domain scheduling intervalo]
T2 4 Advl. 53] URLLCS} 2] latency criticald dlo]E ol st FH5ile] Z$-, 15kHze} o] SCSEte]
2+ numerology 71¥e] frame T-ZollA AolHd Ims(14 symbols) 7]1¥Fe] slot @Y= 2AEH o] o]Fojd 7
%, latency requirement& WE5A1717] FE 4 7] woll ol& A sl slotBET; 2 49 OFDM A &=
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T AvlolA A&t biel o] kel NR Carrier Wolld M E ©fE SCSFS zH= numerology= TDM and/or
DM W oz tFstste] A dsto g2 | 71749l numerology HE AW slot(£L mini-slot) lengthE 7|4k
© 2 latency requiremento] o] HolHE AAZHIE Wote nHIEL Ju}. dFE E9] ol = 13 P
o] SCS7F 60kHzl 7d-F-, SCS 15kHzQl Z-¢-Huh A= Hol7b 1/44 == Eol57] wwel sLstA 14712 OFDM
AER sl slots AT A9, 1D 15kHz 7|9k slot length™ Imse] =& WHH, 60kHz 7]%ke] slot
length: oF 0.25mso. &2 Zo]E A HU}.
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olAH NRAA = AR T2 SCS =2 A2 thE TTI lengthE Ao 2 A, URLLCSF eMBB Z}7}9] requirement
g WEAT)E Pel B =0k AaH T e,
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NR % LTE/LTE-A A]2=®lof|4] DL assignment DCI(Downlink Control Information) % UL grant DCI & L1 A|¢]
A B+ PDCCHE 3 $21dth. PDCCHY] A5S 93t A @924 CCE(Control Channel Element)”} 72l
™, NRel|A&= PDCCH A% €13 frequency/time AFY Q1 CORESET(Control Resource Set)o] Z}zhe] vk ®H=g
ARE 4 k. w3 Zbzbe] (ORESETS whto] PDCCHol wier =UE RS 317 93k 3kb o]Ake] PDCCH
candidates® T ¥ s o]44¢] search space® F4E 4= Att. NRol|A] PDCCH #ASE FAAA W& TS
38.2113} TS 38.2139] W8-S #x)8ke] appendix [1]¢] TS38.211 2 appendix [2]¢] TS 38.213_PDCCHE &3l
AEa =S gt

VWider bandwidth operations

7125 LTE system@] A%, ¥2]2] LTC CC(Component Carrier)ol thdl scalable bandwidth operationes A3}
. 5, T3 deployment scenariodl wel ¢4e]e] LTE AbgA= shuke] LTE CC& Aol glolM, H4 1.4
MzR-E FHo 20 MHzY W9ZES FA4S = 9Qa, normal LTE @& &te] LTE CCol ths 20 MHz

bandwidth®] %<4l capabilityE A|¥s}t}.

AR NRe] -, dlvbe] wideband NR CCE %3] M2 thE %<4 bandwidth capabilityS 2= NR ©Hiol
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e gigZoz FAdd st o] bandwidth part(s)E F+Aste], @ HE X Z t}E bandwidth part
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FAHoZ NRA A= @ AHA A FAE el serving celld Fal 3l ©]4¢] bandwidth partE 1A
F o, & @i dd serving cellollA] 3lv}e] DL bandwidth part® dhvbe] UL bandwidth partE
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A deoly F7As 98l AFSStEE H o).

TAA R 49 serving cellollA @9l initial access procedureZ $J3F initial bandwidth part”7} A<
Z1zke] Tk M2 dedicated RRC signalings &3l skt ©]/4+e] UE-specific bandwidth part(s)7}F /3
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o, d2J9] serving cellolA] ©&9] capability % bandwidth part(s) Aol we} Aol 5422 DL and/or
UL bandwidth partsE activationd}e] AFRSIEZE o3 4= o1}, NR rel-1594+= 1eje] oA o]
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gl ves oo

= 238 ojn] AFH1 9+ WiFi, Bluetooth,
NFC 59 vefst oA F

Kl g Z4zke] NR AFYAE F2 LIE AFg A
7Fe] co-existence A o9& =3 NR AU~ AlF A, Zzte]
KA SR N ] i ) B d e s 3h7] Aol A& Fd Ad F2 Aol
o] power levels sensingste] al@d F4 A & Ajgloly A& 71 o3-S kst LBT(Listen Before
Talk) 718ke] 74 g A4 (access) BA& o2 . 5 el 54 T A
g Z2 Aoyt v 7 T4 ZEEZo|Y O AlgAb o AHE Y A dd di9E SF NR A

Azel Aoks wA 2 7hsdol A7) witel RlHE s = W3
A FA Aulzg g ARRAZE 898k QoSsE EEE 4 gl
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E3] NR-U9] 4% WF=A] licensed spectrum@2] CAE %3 unlicensed spectrums A LA™ 7|E2] LIES} &
], unlicensed band NR9| deployment scenario@A] stand-alone NR-U AloJu} 22 licensed bande] NR Al =
2 LTE A3}9] DC(Dual Connectivity) 7]HFe] NR-U Alo] g Har Q17| wjZo] HHE O A Ho= HAs
9] QoSE W=HA717] A% dloly &l Wil g AAZF B sttt

o2 NR-U Aol A o] ghdo] e Fa Aol Ad dE gl dial] Alekeict.
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Jol A M<st nief o] s giYgolq doje] wEo B 2es $E317] e e == o3
G T4 Ade] AA(occupy) HAL A=A AR5 FA5H7] e LBT BAHS AAoF s},
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A TS 9% PDSCH AE2 A= 714 =l A
g A Ade] Hlojgle= 73 PDCCH B 1ol whE PDSCH H%

PRI R S M A WA AS A d, BT o] &

NRo| A= wbe] PDSCH =Alell thdh HARQ ACK/NACK 3= timingoll thall 71x]5tolA RRCE AAs|F &
DL assignment DCIE F3al aF wdel AA&E ¢ dvk. spAIRE, A7]olA A<t vief o] NR-U Ao 45,
whkel BT Aol wat 7] =ol ofa] AAE Al elA HARQ ACK/NACK =W AW E x3ste= PUCCH &0l
E7lsd 4= k. =, LBT failure A A(F, LBT 23} &g A4 AQdo] & o o& HA Al 74
), " wZe pPDSCH F4lo] wE HARQ ACK/NACK H=w HHEZ AAlE A Ho A&l ZalA ). o=
NR-U Aol A1 2] HARQ performanceol 417+t degradations ©F71& 4= dt},

2 dgoA= A9 olarE awste], NR-U A $gh o] HARQ ACK/NACK 3= io] sl Aetsgtct.
wgk FrhA o R HARQ ACK Fj=w B ooyt T2 B9 S UCI(e.g. SR or CSI/CQI feedback) < E3Hst
PUCCH H& WY E X&),

rir

"ol 1. HARQ feedback window A4

whob 1-1. 44 ¢l HARQ feedback window A% HM

NR-U AleofA] whgke] HARQ ACK/NACK I =wd Ao td reliabilitys FH3}7] fgt WHo=ZA, 3Flr}e
PDSCH <=Alofl thal]l HARQ ¥ =& 3+ H4=2] PUCCH A+ AlS I3 EFE Aok 4= du}. shuke] PDSCH =41
o th&sl= A B9 PUCCH AHY Ale FAS= Z+zbe] PUCCH #AHYS & oA+ PUCCH opportunitysh

A A== T

gt

TAF o7 Fte] PDSCH GrAale] weE whde] HARQ H =S 993k Abr] E4=¢] PUCCH opportunitiesty time
domainol A F4E 4= 9o, ol& 3 otgle] = 37 2 HARQ I =4 window’} 742 4 AT}

471¢] HARQ =9 windows AH4Q0 £XE52 A2 F Atk ofdl wel 7]A=2 e HARQ windowe] )=
&%, & QLA §lF window size FRE @ Foles vt 7] LEAGS ©de] PDSCH FAl &
Z¥ 1o w2 HARQ F =9 windowZF AlZtE= £327E9] timing gap, Klabs ow|gtth. 7] window sizedk&
K1gkoll 3k HARQ F = windowe] Al &F S 25-E PUCCH opportunities?} A% A& &322 74,
NZk-& olm] g,

A7) K13 Ngbs @22 dAFshes WHosA, A7) K1 Nk 22 Hee] AH 995 g3 AA=E +
t}. o] A, sd K1zt DL assignment DCIZ 3] A Al NgEke UE-specific =& cell-specific higher
layer signalings ‘&3l semi-staticstAl 24" 4 Aot e 7] K1#k3 Ngk 25 UE-specific &2 cell-
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specific higher layer signalingS %3 semi-static3tAl 449 4 Jot. == 7] K1#I N# E5F DL
assignment DCIE %3l dynamicdtAl AAE 4 dv}. & K182 UE-specific =2 cell-specific higher
layer signalingS &3l semi-static3}Al AA 3, Ngk DL assignment DCIE &3l dynamicstAl AAE 4
Ak, ©, A7) K1k =2 Ngke] DL assignment DCIE F3& AAIE A9, dld AA] AR o A 19
w2 AA ] K1k 52 N3k 9] mappinge 9l¢ tableo] UE-specific - cell-specific RRC signalings &
3 A2 F k. =, K1gke]l DL assignment DCIE F3l AAHESF Ho= 79, DL assignment DCI format
< S3 dEHe AT K1 A AR g A4 HE dSHe HAAY K1ihs HosE mapping table©]
UE-specific & cell-specific RRC signaling=S 3 7A=E 4 dr}t. wpz7Fx| 2 Ngko] DL assignment DCI
g B3 AAHES HJ=d 9, DL assignment DCI formatS T3] AFE= 3G N AA] AR g9 DAz
HE g&¥e AAe N #S A28l mapping table®] UE-specific < cell-specific RRC signalings %
3 744 5 .

7] K13 Ngbs @22 dAFshes = oE wyHoeA d Ng K1gks &3] 93 el 4R 49, 4
= 59| HARQ window configuration AH AL Aodta o= Faf sid N3t K1zts AAFE=S AHoe <+
ATk, =, @l HARQ window configuration A27ggkel whe} s Ngtah Klgte]l =¥ =5 Ao & v}, o
735, 39 HARQ window configuration X i= UE-specific =& cell-specific higher layer signalings %
& semi-staticdtAl AAHFHAY, =& DL assignment DCIZS E3 dynamicstAl AA=E 4 vt FAH oz 3

g HARQ window configuration ARzt HEE g3t AAe N#¥ K1ate A9l nmapping table©]
Aolxal, olF 7|Htoe R s HARQ window configuration A X7} UE-specific &2 cell-specific higher
layer signalings &3l semi-staticdtAl AH=AY, 52 DL assignment DCIE E3 dynamicstAl A44E &
Atk o, 313 HARQ window configuration HX7} =& DL assignment DCIE %3l dynamicdtAl A= 4%
&l DL assignment DCIE =38 A<%%+= HARQ window configuration A|A] AH gjo] Azt HE 33}
A Aol Ngk3k K132 A 935+ mapping table UE-specific 22 cell-specific RRC signaling2 53 7]
of o3 44 & AUtk

HEQE 1-2. M]A<:4] 91 HARQ I =¥ window A WY
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Al1ZE &5, & XA PUCCH opportunitye] 7] AE 2 3|9 window size BX(Z, number of PUCCH
opportunities AX)E W E AEF S s}y, 7] QXA wEe] PDSCH =41 £33 1o u}& [ARQ ¥
= window?} AlZHEE £3E7H9] timing gap, K1ake 2wdtth. A7) window sizedt< Klgtol 2]3F HARQ ¥ =
W windowe] A& &F22KE PUCCH opportunities?} TS = BHIAEZAA &2 7S, Ngks 9w}, A
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7k 7v4, PEkEs ofu|git),

K1k Ngk 3 Poks deR dd$ets WHoRA Zh2h K1gkath N3k, Paks AAsh7] $13 o] AR o9
k. olA 9 K1gkd} N3k, Pabs AASH7] 943 AE G9S 2474 Ao A9, sl Kigh, Nat,
Fat7] 9% FAH e Al ot 1-1el4 K1 Ngke a2z d$sly] 9e) zhzte)
H JAEs st HAAl oA Zied WHol w5 A8E ¢ don, I e A A s 3
w7 R sl K1gk N@td pats @R dEshy] A% © o8 WHo A, Y K1k Ngk, 2 Pt
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K1zt N3, 2 Pats AR =S HoT & dvk. ol& 93 A% ] HARQ window configuration HE
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AAEE7] 918k skl AR e Aolstal, Ngkdt Pate AAs] 9% = vuE AHE
Fal ald K1gkah Ngk 2 PEhs R AFSEE FoE ¢ vk S, oE:A KIS dE =
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Aolsl= AAl doA 7ed WH)E EE 2FY FH=E HL8E 5 o, a2 A AHe AFgsE s
3=

F7HH o2 B uel 1-1 52 1-2914 7]+ HARQ I = window 74 Wio] 8= A9, sid HARQ H =
windowe] Z+z}e] PUCCH opportunity: 593 PUCCH resource® A" < v, =, zZ+2+¢] PUCCH
opportunityo] al@3l= PUCCH resource™= EU3F PUCCH format™ T Y3 Fub 2o G == AHojsk &=

ATk, o] AS-, dF HARQ HE=Y windows TAd3F= ZH2he] PUCCH opportunityE T-/d3k= PUCCH resourcet
appendix [3]9] TS 38.213 &A]oll 25| A <]% PUCCH resource mapping rule®] w&} DL assignment DCIE ‘53l
XA 5= PUCCH A+ & A B o 23 PUCCH resources &-3t=s Aosk 4= Qlt},

T g UyoezA, Z+7re] PUCCH opportunitys 7-/d3H= PUCCH resource= A2 U& sub-band 52 BWPE
&3l 4% PUCCH resourced 4= Ath. =, @l HARQ =% window®] Z+z}e] PUCCH opportunityE 48t
PUCCH resource®] W3l frequency hoppinge]l A&E 4 31om, 3| frequency hopping< sub-band T =&
BWP wheld &= Qi
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H doje] ©rS 913 HARQ Y= window WollA] PUCCH opportunity B2 frequency hopping®] #2ol=
739, 33  frequency hoppinge 7)Ao 93] enabling =& disabling® F dow, A
enabling/disabling A|A] AR+ 71X = o3& =] UE-specific/cell-specific RRC signalling 52 DL
assignment DCI &< MAC CE signalingS 3 9= A9 4 ).

*
o)
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F 3l HARQ ¥ =1 windowe] PUCCH opportunitye] th3} frequency hopping 282 93+ sub-band =2 BWP
oS Qe FAE UL(E2 DL) BWPe B2 AAFo] UE-specific/cell-specific RRC signalling<
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i3l appendix [3]9] TS 38.213 =4 l 9]l A<¥ PUCCH resource mapping rule®] W&} DL assignment DCIE
&al A AE= ARIOl whel PUCCH AH &do] o] FojA s Ao o g}, &gk o] 4§, | sub-band F&
BWP hopping patterns &9 S 98] AAE sub-band = BWPY Fol wEk 43 patternd]
AAHAY, =2 7|X =0 28 UE-specific/cell-specific higher layer signalings &3l semi-staticd}Al
AAE ALY, & DL assignment DCI formatg %3 dynamicdtAl AA2 4= dd}. &, DL assignment DCI
format& &3l 3 hopping pattern®] dynamicdtAl AAIE 7§, 3|F hopping pattern A FH FHo A
Azt ¥ sub-band 3-& BWP hopping pattern tableo] 7]x|=Fo] o]a] FA ¥ o] UE-specific =& cell-specific
higher layer signalingS &3 A3€ 4= 3}, =& s PUCCH opportunity hoppingS $13F hopping size’}
ZNA = o)a] A AdAw o] UE-specific/cell-specific RRC signalling &8 MAC CE signalling =& DL
assignment DCIE Eaf WdgE Y ALY AHojad 4= 9Jv}. 19 hopping sizer PRBE W= AAR349 <+
Ak, o] A% Y AAHE hopping sizedl W} ZZ+e] PUCCH opportunityE F+Ad3k= PUCCH resource”}
frequency hoppinge]l #-&¥ o] 442 4= Jom, o] 4% @l frequency hoppings ' BWPUelA] o] Fo] ]
A 52 @l AMEolo] Al g E YolA] o] FoXeF Aold = Ut}
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PUCCH AF AAE g HEe] DCI formatS Astar, ol& F3l 7IA 7oA Lo @Es 93k HARQ =
ARE X3t PUCCH AF$S triggeringdtes AHd Jdrk. F, 71 NR A]=He] HS$, DL
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T of
3; = ‘W of
i
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triggeringdt=% 49& 4 Qr}.

g PUCCH A% triggering BXE PDCCHE &3 AEd & o™, a|d PUCCH AF triggeringS ¢k UE-
group common DCI formate] A <]% o] UE-group common PDCCH(Z, CSS)E 3] AEFAY, &2 39 PUCCH A
% triggeringg 93 UE-specific DCI formato] A el o] UE-specific PDCCH(Z, USS)E Eaf A%=E <
ATt

3 PUCCH triggering DCI format- PUCCH resource 3% “gXe} PUCCH A% timing X, K3¢k(3E K3gk2
a1 PUCCH triggering DCI formate] Al &£Z3} —10] wE wre] PUCCH A4 £33 719 timing gapl& A
o9 4 A)E EFIEFH AT 4 Juk. & sl PUCCH triggering DCI format< PUCCH resource &9
Argtog xgsiy, 3|d K37k UE-specific/cell-specific higher layer signalings %3l 7]zl <3|
ARHESE Goaru H& oo uAE gor Ao & Jvk. e ®E= dF PUCCH triggering DCI
format< K3gtwhs X338lH, Z+7re] dEo] 3 PUCCH resource &9 FXHi= /47] DL assignment DCI

formatol] X3EEE AGojdd 4 Q).

o]x ¥ DL assignment DCI format¥} ¥X=<2] PUCCH triggering DCI format= &3 3] PDSCHel tfjgh ‘ﬂ
HARQ | =wlS 9k PUCCH #tglo] &dHe= A9, oo digh A4 52 XA AH7} 7Aoo 25y &
o explicitly =< implicitly signaling® =% A2 4 g}, ol& £, PUCCH triggering DCI format
=3} PUCCH A & o= 7]A=tol] 98 UE-specific & cell-specific RRC signalingS =38 2%
ATk, o] A, G HAAH AHRE T G 7Eo AYgE wke} Zo] DL assignment DCI formatel &
PUCCH resource indicator® &3] PUCCH A &9 HARE 213 FQIA 0}‘4‘34 HIzo] PUCCH A st
$3F PUCCH triggering DCI format 4412 E&l PUCCH A9 89 HAHEZ A8 A% RS AAHSEE A
& 4 9. = g wyoemr, Y HFRE PDSCH AY @9 HRE E@&% DL assignment DCI
format (5, DCI format 1.0 =& DCI format 1_1)S E&) AAH=E Aoad 4 drd. =, 8|9 PDSCH A &
3 Al, PUCCH resource allocation X7} 33 DL assignment DCI format<] PUCCH resource indicatorE &3
o]Fojd RHelx], olyd F&3le] ALy HEQ DCI format(F, 4719 PUCCH triggering DCI format)S
T3l o]Fo]d AA e tigt R} Sd DL assignment DCI formatS S3) signaling¥ =% Ao 4 ).
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g K1zke] 57 thresholdk ool o] DCI formats &3] PUCCH A &do] AAHESE sl *ESHWL
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