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CEDREE)

= Q
AA FAdelA A a Ades FFAstr] v B T w4l
2 #AA{Mcthod for frcquency hopping to transmit and rcccive uplink channel

and Apparatuses thereof}

°F]

M

[7]1=

<1> 2 AN o= A /AG T AT (o]s B 2ol A= NR[New Radiol#}

[sF]

AAses gooAl AF #Ha Ad FRANE 98 Fd5 L8 (frequency
hopping)& Fdst= Wy 3 AAE ALE.
[ 7] =]

2 GPPE 2 AAW/E6 FH AM2 Vel dE AFE YE AET ofoly

©] "Study on New Radio Access Technology'& %<8, ©|& 7|¥to & RAN WGld

M= 47 NR(New Radio)2& 9% =y +x, Ald Zd 2 ¥z, 39 2 o5

<3> NRe] thEd A4 AlvE]l & A eMBB(enhancement Mobile BroadBand),
mMIC(massive Machine Type Communication) % URLLC(Ultra Reliable and Low

Latency Communications)”7} #|71& 2, 229 A4 Ao ¥ a7E wEA]7]7)
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95te] LTE/LTE-Advanced olu] SR 2E =9+ AA7A 29550 Q.

E3], 9] ©do] 34 % 2 E(BWP, bandwidth part)E AMgats 7
Fol dad HeF AEE 72F 9] 4FE2 Ad, S dFH 2 Aol Ad

T AgHEa el HJUs NA=eE A5 Ja AFoln BEF HY
& AAdlor & dadoe] FTUIHT Tt

(2 o) &)

[ehdsteis #AI

B oANdEe BAe RlA 3383 Ade A% g8 A2 uE 1

e
=
A5
ofi

9% T E(BWP, bandwidth part) AA-S AlEstes HEE0] AlEstc A

E(collision)e 7] g F34 S (frequency hopping) HE WHlE

A& FAEZ 257 HalA stEd o dAjds ddo] g a Ao

o,
=,
5
2
>
I

o4
.

Ad B YA HoH Ade MA=meR Abshs W
FE P did] 2Ad s o] U9 E FER A9

g Tl % - E(BWP, bandwidth part) 2% ARE FAlse ¢, MNATLERFH
e 3 E A F sty fiaE RES Fo dEHs 4FEa Ao Al 2 A

TG dolE Yo P T34 S (frequency hopping) A ALE FAleE

vA 2 Asd g9dE gE 49 4R 2 Fap 39 A4 JERE V| ER Sy,

_IH'-I
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A=d stte] g2 d=Es g3 4FFA A Ad T= F3FH T dHolH Ald
g A= Z AFss GAe Lgsts e SALE s Uy AEdn.

B, A dAAds VA =] AFEA Aol Y R AFEA Ul AEs
SURREE FAste el e, del e dAE sk olde e E fE
=2 7AE WEE A= o] e G HEBW, bandwidth part) 27 HRE
gEE dEets gA, WS HdE A T due] fieE EE 5 dEEHs Y

T Aol AE D ATFHI doly Add g T3 &5 (frequency

T, o AAdE AgEa Aol Ad 9 AR doll Ade A)Awo
2 Ages v o4, AFow e wdd da] 248 s o4 e
Z deg FAY PAE 4E go] ga QS EBWP, bandvidth part) A%

ARE FAsa, B9E HE 4 F shte] 93 HEES Fo dEHE 49

iV
=
2
:>|;',
i
plch
o,
o0t
ol
u
=
o
i}
:>|£',
o
<
i
2
=N
i%)
i
fol

I (frequency hopping) 2

O

= &
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<O Egh, A dAd= A Ao Ad 2 A vy AdS 9eERE
H gl 7)1 A =el slojA, whdel] dis) A" shut o4t thgE HE=E
A9 h9Z FE Ao g hEE FE(BWP, bandwidth part) 273 ARE A%

Sa, H9%E HE 4 F e g9E B=E Be AS9E 4P o] AL

[

2 oAhgE s eyl Ado] Wi T3 & (frequency hopping) 474 AHAHE %
St S U AEG dAS A= 49w D FH5 59 A9 QuE s

2 g, Aed shte] S RES ol 3T A Ao Ad = 3FHA

<10> 2 AAdESs 3l NRellA AFEa Ade dEst] Y8 A2 92 gy
# 9 E(BWP, bandwidth part) 24& AM&sts 9TEC] AMEEE A9 4Y FF
(collision)S =7] Y% T3 ZF(frequency hopping) A& WHE AFd 4
Tt

[=de] Zgs 4]

o,
e
R
o
LO‘L
rlr
ot
o

- E1e B ANdE] 4E AR GE Auaee] s

oAl OFDN d&9 Jd& vehd =roln,

H1
Flm?
rlE

nlm

AA ool A €

-8
|

THE (bandwidth part)ell g MEF o A4
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T 3% LTE/LTE-A A]2elo]A] Aog PUCCHY g F34 53 (frequency

hopping) 8] & ol& =A% E¥lo|t},

o

=4 B A

>

| ol A] T -5 (UE-specific) ¥ Z 3 E(bandwidth part)

A e AEH dAalE EAE EHev,

T 55 B O AAd99 A PUCCH A&7 7H(duration)ol] 7|8k 357 &3
(frequency hopping) @] E(rule)? 4 d& Z=A|g =)

L 62 B AAddA IIE F3 T3 &3 2XEAl(frequency hopping
offset)= AAIStc WHEY o & TAIgE ZHo|T,
T 72 B O AXde A dEge] AdgEa Ao Agd e AP I foly A

= 108 B AAdEe] mtE aes] £AL HelFE SHofn

ERlo) PResgel FEPEE FARl dold, U@ FARAE B
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AL AHlEE Alyetr] AE Alads it 54 4l AR ARgA 9T
(User Equipment, UE) %! 7]A|=(Base Station, BS)& MEFIHC},

AR BT 5l FAlelA e dEE oSk ¥EY s 0.RA] WCDMA,
LTE, HSPA 2 IMI-2020(6G =+ New Radio) o419 UE(User Equipment)s =&,
GSMell A1 2] MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), %4
717)(wireless device) 5 E5F ELddl= /MEez g4 ojof & Ao,

1A= B ACel DS AW eor ALgA wEd Filste A4 (station)
= 93, %=E=-B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power

Node), A (Sector), Mo]E(Site), thokdt dee] ¢tev}, BTS(Base Transceiver

[e]

-

System), M2 ¥EQE(Access Point), FSIE(dE 5o, HFAELAE, F4]

53]

[
ofr

FAEOE) o] mE(Relay Node), ®l7} A mlzmz A, vlo|mz A
g 4, WE 4, RRH(Remote Radio Head), RU(Radio Unit), 2= (small cell)
o UHAR AWeA] 49 BT g AUt

A e ThEa A 7 A8 Aol AT EAREE A%
S hA ue H4d ¢ QY. D) RE 997 Base) A4 4, a2 4, o
olZz A, ¥z 4, AL A, ~& A(small cel D& AFEE FH 2 AA A

,o2) A g9 I AAE AN Tk DA 2] FA Eee A

o}l

st
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BAg0] BAY Al G3) AANAG A 49 FAoR PHRER 4
A48 B8 BB BT AAF0R ANBT TA 490 74 el v
FAE, 4l ZAE, FA ZRIE, 54l ZRE T2 7|AF 4 A7 #

ok 2)olA ARSA @2 #A s o] Rdlm ZA T JEddA AEE AlE
v EAEA He A 99 2 AAE VATLE AAE .

2 gAA A A(Cel) S T4l ERIERRH AFHe Aze AHeA
L4l EQlE(transmission point B transmission/reception point)ZF

B AgH= Ase AseAE 7MAe 24 Wi (component carrier), I &5
BogAA A AR BFEE AT, B 2gdA TleEe 7w BE 7
&3 AL FEsted AMEEE T A (Uplink ¥ Downlink) H54 FAZ

ol ou2 AMEY A AAdEs 4o e wofol o dARA @

o 7], AgE A (Uplink, UL, B2 93)s ARgA d@o)] o9& 7]x = o,

66-9



<21

<23

<24>

<25

<26>

MZE 24X 2018-05-18

E, T B A2 AE A B ER Bde 42 F0E 3

Add a9} sldkg 3+, PDCCH(Physical Downlink Control CHamnel),
PUCCH(Physical Uplink Control CHannel) &3 #2 Ao AHE-2Z T3t Ao AR
2 A4skar, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink

Shared CHannel) 73 Z+ "ol AME=E S50 HolHE HEIIT}.

th
ok
ol
1y
g
3
2
iy
o
ofN
op
4
2
23]
r o3
i
=
>
i
=k
Kl
1o
ol
ol
kA
iy
off
o
ol

9, olstol Al Z)Alste AHAE Alrd B (High Layer Signaling)2 RRC

depu S Zohal= RRC ARE A

of

8t RRC A 289 S 29

=

5,

He

AL BdgER J¥Ya AEE I, AT FUARE AF

(unicast transmission)-& Yo F =& AE<l sFFPa oy AL T2l =
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a3 2 o stFHA A AR 2 AFGA dHolH AdeM Ase A

e
[
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N
ol
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o
o

=
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e
2
24
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s
2

th olEtell s, 7 Alds Fel AlErh Sl He As dld Agel SAlEe
ez 7AQsrz F.

T FAl Al 2Ee A 485 v 45 VHd= Alge] givk. TDNA(Time
Division Multiple Access), TFDMA(Frequency Division Multiple Access),
CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division
Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA,
OFDU-CDMA®F &2 od o3 S 7IHs AFE 9 9. 99714, NoAS
SCMA(Sparse Code Multiple Access)<t LDS(Low Density Spreading) 52 X393t

2 odltidol o AHAld= GSM, WCDMA, HSPAZ A4 LTE/LTE-Advanced, IMT-
202022 A gst= vlE | F4 F40%, CDNA, (DMA-2000 2! IMBZ 3ot &7]
25 B4 Bok 5o A 23 {482 g v

iAo A NTC(Machine Type Communication) © ¥ low cost(F+= low
complexity) & A Ysl= @Y L= coverage enhancement& A Ydt= @¢¢ 52 <
mg ¢ ek, B B A Ao A MTC B2 low cost(B& low complexity) 2/
IE= coverage enhancementZ A 3l7] {3k EA Al ugE Aoy d@-g o
& It

Al el 2 A Ao A NIC 2 LTE 7]9ke) NIC 8l 545 Fds=

MEA Ao)E 3GPP Release-13 low cost (%= low complexity) UE category/type

66-11



<31>

<32

<33>

<35

HZ LA 2018-05-18
= Yud 4 Q. T B WA Al NIC B8 7|9 LTE coverage ®H] &
FE coverageZ AYEAY, T AAE AEE AYs T 71£9 3PP Release-
12 ol8tof| A Aos UE categorv/type, =t ANFA AYF Release-13 low cost
(= low complexity) UE category/types 9Ju|g 4= 9lt}, L=, Release-14¢ A
1 9]® further Enhanced NMTC ©&-& ou]d £% T},

2o Ao A NB-IoT(NarrowBand Internet of Things) @ @& A= [oTE

A T M 2E AT vEs Audnh. NB-lol 7l 5H< $44 Ak

3GPPo A H 2 =9 9] NR(New Radio)ol| Al thEm Al AFE A|U}e] 2 (usage
scenario) 4], eMBB(enhanced Mobile BroadBand), mNMTC(massive Machine Tvpe
Communication), URLLC(Ultra Reliable and Low Latency Communication)”} ] 7]%]
AT

B @A Ao A NR(New Radio) 3} ## et Fobp Zged, AB=Z9d, A,

ANEE, A (region), NE, AWM=, AolAY, HolEHAY, 45, 4%
FZNE, AF AE, 4F AL 44 B A4 AsdE g8 2 39 A

$5E B AUE G418 5 A

NR(New Radio)
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3GPPE 2 AAH/56 T4 A2 7]Eed tig A2 Y7 2E g ooy

¢l "Study on New Radio Access Technology'& <<<Ist, o|& 7|%k V7t

-

lo
!
A

NR(New Radio)E #8 =9 7&x, A2 =29 % Wz 39 2 03 3§ ~7
(frame structure, channel coding & modulation, waveform & multiple access
scheme) Goll v & =2]7} Al &= Gt

+- LIE/LTE-Advanced ®®] FA4¢ dlole AEEF ofe, A3t +
Agd A4 Avbe] 2 (usage scenario) WE QTHE IS Q7 (requirements)
2 WEAY e A IRIAES 2FHn A 58 ke dEd g
Al }8] 2 (usage scenario)ZA] eMBB(enhancement Mobile BroadBand), mMTC(massive
MIC) % URLLC(Ultra Reliable and Low Latency Communications)”} A|7|HZ o,
2+ A AE] 2 (usage scenario)d Q- (requirements)E TrE3st7] Y9 W
HoZA LTE/LTE-Advanced thH] ZHAE3F YY) FZ(frane structure) AA 7}
Q7T .

TAF O E 36PPAA =2 F9U NRS WEEH AR AlYa]2(usage scenari
o)EA  eMBB, mMTC, URLLCZ} agj&ar dv}d, 2zl A8 Alve]2(usage
scenario)= UYo]H #o|E(data rates), o]@A(latency), AWM A (coverage)
ol o 87 (requirements)”t A& Arolt7] wiEoll do)e] NR A|2Els FAlS)
= FIF AL Tl 77 AR Ave|2(usage  scenario) WM R
(requirements)S F&ZHOo T TW=EAF]7] Yo HPHoEAq HE CE FHEHA

(numerology)(e.g. subcarrier spacing, subframe, TTI, etc.) 7]9-2] 54 A%
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FRAlmit)SE F&Y22 e (nultiplexing) st Wetel o

]

rob
rIJE
03‘_,
=
)
>
i

ol& A&  WYPorRM, MR OE MBAE ] AF]d(SCS, subcarrier
spacing) k= Z+ FHEH A (numerclogy)el s dv}e] NR #ielej(carrier)&
<8l TDM. FDM &+ TDM/FDM 7IWhe =z Thggiaete] A dst= BH 21 A7 kel
(time domain)ol A9l ~AEH @9HE FAA AelM st olde] AE 74

(time unit) A Yst= Wekdl digh =97} o] Folfht, o9 @@t} NRo|M =

Of

AlZE ZHel FZ(time domain structure)® g 25 2A] AR Z Y (sublframe) ol
g A7t olFojFHon, dlY AEZEYY X<E7] 7 subframe duration)S A<
7] Yo AsEHEA FHEH A (reference numerology) 24 LTESY =Yg 15kAz
SCS(Sub-Carrier Spacing) 71%- normal CP overhead®] 14702 COFDM A&=2 44
gdd Muzdd] AEH7)1dE Aolatrlz 245N, oo mel NRo A AR =)
Y2 Ims?] A&7 A (time duration)& 7FAvk. &, LTESH @] NRY ARz S
APH<l FFH U~ KE7] Drelerence Lime duralion) 2=2A], 4] AH/58 #H3
toly 2AE" 9 7199 He= A FUl(time wmit) ©.24 S5 (slot) 3 HY
&% (mini-slot)e] Aojd ¢ A, o A%, &7 &5& TS OFi d= 9
A, vy wHEHAC BARle] y=14¢] g2 2=% 2

ojof] mel P SEZ 14709 HEE Y F Jdem, LI &F
o] A% A Al(transmission direction)o] W& E& A& & =2 AE(IL

transmission)& & olEEHAY, Ees EE AR A% Ha  AEH(L
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transmission)& Ha| o]&HAY, = 1% HA FE(DL portion) + (gap) + 4
g B3 BE(L portion)d 2 o]&49 = ).

gk o9 7r &0 A (numerology) (= SCYAA Y &FET H2 F
of HER AHE Uy £%0] AoHe] ol& VNte® A/dtg HA dHelH
AL 93 4o delo) A7E x=del AFEY FF4(time-domain scheduling
interval)o] AAEAY, Ee &5 Y (slot aggregation)x T8 A/ ©H2
dlole  Egale A 2 Zelo] A =didl 2AZH A (time-domain
scheduling interval)o] 7A€ 4 <},

53] URLLCY #o] A FAeleld(latency critical )@ dlo|Ejol] Wi &=

e 4, 15kHze} o] SCSfke] Z2 wrlEEA 7|y ZHd FRAA Aod

0.5ms(7 symbols) X Ims(14 symbols) 7|¥He] &% W9E AA|ZEF o] o]Fold
A9 Ad A7 &7 Algb(latency requirement)E A7) 7] FE £ U7 fE

A ol #&liMd T eFET HZ g9 0 H&E= 74" "y-EX(nini-
slot)& Aested ol& swlez 3|9 RLLCY T2 A9 A4 (latency
critical )3k Hl ool g A Z7 o] o] FoAR R AHofd 5 gir},

T det vhel Zo] shvbo] R Alele] el 4R e SCSEE Fe
HEHAE DM %4 e FN Aoz uFssted Adgdo=zy, 77 woE
HA w2 oy SR(ET uu-£3) dolE 7IweE AH A7 a4 AL
(latency requirement)dl] 9t5o] dlolE& AAFHs < WoE a#HFI glvf, o

2 5o = 13} o] SCS7F 60KHz2l 74, SCS 15kHz9) A$-mrt} A8 Zo)7} 1/4
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7] W] HAAA 7700 DM AR shie) S FRAE A

o
il
)8
2
il
~

S 15kHz 71¥ke] &% o]z 0.5mso] ¥ W, 60kHz 7|FHe] &5 do)iz

0.125ms 0.7 Zo] 54 Hr},

AW WMelHE ME FHE XS EE ME BB M Dele FgoRs,

URLLCSH eMBB 449 g7 Al d= W5A7 = Biel e o7k dfsa et

ur}

A

S ¥ =E = (Wider bandwidth operations)

71% LTE system®] 73-%-, 9d9]2] LTE CC(Component Carrier)oll thd 34
) =(scalable) e E Z=R(bandwidth operation)S AY&grt. =, Fa Wz
Al 2 (deployment scenario)o] wel 9] LTE A A= shuve] LTE CCE 74
goll 2lelA, =4 1.4 MzFH A 20 Miz9] e F& AT 5+ ddx, ofl
whe) leje) =9 LIk @EE de) LIE CColl wld] 20 Mz mE¥ el Ha A9

L g & Adstat.

P?

stAIRE, NRe] A, ste] NR CColA A2 o S04 e Z sin ey
(bandwidth capability)E %+ NR ©@@o] g A o] 7158t == 7 AA7 o F
oA glov, oo upgl ofgle] L 29 o] qleje] NrR CColl dis] AEsdE dly

Zog FAH sl oo WfHE T EBWP, bandwidth part)E TFAste], @

i

HE AR thE 9E TE(bandwidth part)e) 24 2 FAFE S SHUAE

f
=

i

(flexible)dt BT} Y2 t99¥% FZ(wider bandwidth operation)= AYFEFH 2
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TEI T

ojg} Zo] g19)9) NR CCE a4y o)) WY ) E(bandwidth part) & T8
2 4 odon, oo me 2y vgdAMe s ol e E FE(bandwidth
part)7h AE $ Jor, J99 dBE Hal +HE v o) hdE fE
(bandwidth part) % @k o9 W% s (bandwidth part)ell widh ZA 3|

(activation)® B3 &% 9I-2 o /38 gz 4 A5 2 24 gdo] of

T3 9199l NR CCAA E9 7™ S A (numerology(e.g. SCS, CP length,

etc. )7 A2 A5, 449 9% sE(bandwidth part) B2 F5ile HE

A2 e Fu 22 A (humerology)7F A E & 9},

LIEA A PUCCHE #1737 S ¥ (Frequency hopping for PUCCH in LTKE)

3GPP LTE/LTE-A Al2w®loA wehe] g "=z Ao AE(UCI, Uplink
Control Information)& Z&Est7] Y8 43 H1 ¥4 Ao] Qg PUCAIY] H 9
shite] ME=ZHY WollM &5 992 F35 Z3(frequency hopping)e] ©]F]
Ak ol w si" PUCCHe] F¥ %8 (frequency hopping) @9, =, 37
(hopping)e] o] FolA= e F2 g UL A|BZ#de] Al2w]l e Fo] o) 2

A AT

2 otdle] = 33 7o) 99 UL MrZd oMol F39 &3 (frequency
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hopping) & ZZ9] ol 4 FI5E VELE UAHY FHR o FoHLE

% o5 A,

~
N

-]
K
&

=
=
e
=
=
=
o
i,

o
o
2
i
i
2
re
i
>,
=
=
>l
~

o9, 1A=, Zo] AAAME: Access and Mobility Function)ol®= #H-&% 4 9l
0. AWl #Hog 98| oldtellA YA =2 LIE/E-UTRANY eNBE YEYE %
931, CU(Central Unit)$} DU(Distributed Unit)7} Ee]® 56 F-HAgolA 7]A=

(CU, DU, i CUgh DU7F ahube) i=e)del A= TAR A4, @BE e

L, 2 BAAA Avsks e E A (numerology) = HOIH  HAll
e wAH 54 H FAY dus 5etH, ABRAefe] Aol (o]sh, SCS EE
Subcarrier Spacing®. ®&% 4 7hs)of gl ofs AAHE 4 vk mWEM wrlE
A A (numerology) 7} Aolsith= A2 7o & &5 A (numerology) & 24 s A B
o &F|e]de] Aeoldttie AL YU ATt

aeln B g AelA &% Zol(slot length)e £5%& A5 OFDM 4%
of Flrzw H@d 4 Ax, €50 dish: Alter 1@88 Lk Y. d&
=0} 15kHzo] SCSE 71&=E & wH E AN AHSE B, de e3¢ dol=

1449 OFDM A= ZHE & di, InsE E€E 7% v},
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<63

aeja B gAAd A d3Rha e dde] VAT R Asate 3E 9
2 dHely AEPUSUD 2 A% F3 A AQ(PUC) & 8= Adolr, ¥

i71Ao] AR A A Soilste e gEe] VAweR 4% fa A4

o

ofst, AMUW/EC T AALFAM AF BA AW FRAL AW Fos

&3 (frequency hopping)& F&sh= Wl g By ygd LAdE 742

it

AR, ol Adas AAdse AEgen v deld mgow F

&4 7 AT

Awg vie) o] dojo] NR A¥XJE Ag o] (CC, component carrier)s 3

o
L

L a4k e % BLE(BWP, bandwidth part(s))= TAE & 9vd. d99 NR CC
oA theE S E(handwidth part)E PG oA, P giEgE RE
(bandwidth part)= @R-5A(UE-specific)d A FAFAY, ®=e A-57(cell-
specific)3tA] 742 4+ ).

=, 2 A9 Zo] 44 g ME A2 vE fI9F dE(bandwidth part)
Aol o] FoIA7Y, EE qJ9)e] NR CColl dall L& ddolA] FdF gF
E (bandwidth part) 2Ao] o]Fold 4 Adtt. ¥ T 4= e oAd AR

ccol Faldel fdZE 2 fAdE 3 E (handwidth part) 2 T Zo] ojs 2 u-r
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o] AYH A= F=

99 NR CCol thal T % 3} E(bandwidth part) T40] o) FAH, T4
H th9Z HE(bandwidth part) & 7|A =% @% 7F PDCCH/PDSCH &4Als 9§
g W3 dZ 3 E(bandwidth part)o] g @A (activation) L
PUCCH/PUSCH #7412 918 A48 432 9% S E(bandwidth part)e] i 243
(activation)& &3 @3} 7147 2+ BAL A3 /5% 2 doF 3=
(bandwidth part)7} A2 + g},

B ARGz o] AT de9 NR CColA] 7" delo £%(slot)oll A &
7¥e] @ HE PUCCH AEL 9] FAFHAY, B A3 (activation)® o=

9} E (bandwidth part)®] =Z7]7} A& Aolgk A2 I T3 & (frequency

i=)

i

hopping) WHel el A|te.

TAXHCE NRell A= @Ee AgEI Aol AHER(UCI, uplink control
information) A&S 93 3t &2(slot)dlAl 17424 27] Alole] AlEL E3
Aem s #F2 A£7|7H(short duration) PUCCH®} 470AlA 147] Afelo] HEE 5
8l AEH= 7 A4 (long duration) PUCCHE) 27141 g efe] PUCCHZE 7 95 9]
o}, o)stell A A2 A4 7]{F(short duration) PUCCHE short PUCCHRE &EAdE 4
i, 31 AZ717H(long duration) PUCCHE long PUCCHER A4 E 4 2,

ol W, d9o] ddelA UCI AT S Hal st &5 dleA 2719 dE=

-

FAE #Zo A&7 7 (short duration) PUCCHE AM&8Av, = 71 A&7

(long duration) PUCCHE A& HE, FI Tvlo|HAIE A< (frequency
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diversity gain)= 7] Y3l F3 533 ({requency hopping)s F &g HQ Mol

=
53], 2719 AEZ FA4H F AE7]7Hshort duration) PUCCHE A 4-,
Zrzve] AE w9 =2 F35 g8 (frequency hopping)o] ¢]Fojd f 9lom 21 7

27 7+(long duration) PUCCHY] 74 5o walAl dh}el &3 oA A 1Y

1

ek
r
32,

.

Z094 &3 (frequency hopping)s A Yst== A9

o]AHH NRAA HLg &% o Ae PUCCHA t$ T3 <% (frequency

-

gl
hopping)= A9€Z 7%, 99 dgelA 279 de=z vAHd #@2 A5

(short duration) PUCCH ®i= 71 A <£=7]7k(long duration) PUCCHE 3] UCIES #

ul, s PUCCHI gt T2 T3 <3 (frequency hopping) W< A

=

ol
k

1%
el

L87F .
TAH o2 NRl A= UE 2 & -8 (bandwidth adaption) = ol whe} °]¢]
o] NR CColA AMZ t2 &4 JEZ S 2= g gk 2] Qo] o] FojFe u}

e, ded mkeb Zel #AZo WY MR PUCH $54& HE oY

iy =1

i
o

(bandwidth part)7} M2 FAHT Z43d ¢ o, To wet LTEY ol
sld CCY Al g Ed oESFE gk F£9< F3 E(frequency hopping
rule)& #8317 o H{o,

B AA A o] Z I d A FH Z8 (frequency hopping) &

ol whafl At}
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Al 10 @dEHd(mplicit) £33 9% AR vy

TA4Q F3 ¥ (frequency hopping) el wHeh WA A dEA],
U A &AZH(long duration) PUCCHS®F 42 A& A1 ZH(short duration) PUCCHe ]
A7 o2 F3¢ &9 Z(frequency hopping rule)2 A 4 ¢}, T 29
o] &% E= 99 @A PUICCH WE& a8 £3F HEY o we A=

2 3= % Z(frequency hopping rule)& A2jd 4 2},

ofl
pi
k)
il
1o
I
S,

=, PUCCH A& 7|7k (duration) = PUCCHA S-S 93l &

rr

PUCCH &2 A3l A% 248 9% 3 E(bandwidth part)e] the & &=

NR CCo] Al=el S T2 &2 oo wriold H&¢ PUCCHO] WhE

K

9 2 (frequency hopping bandwidth)o] H9E 5 9t}

foi
ol

.

olol thgt o o =, 7l A LA long duration) PUCCHS H -, ool
T2 93] A F(activation)® WHF HE(bandwidth part)e] W=7} #A G
o], g o] &% NR CCo A& oy Fo] wer F3 8 (frequency

hopping) e Ee] AAET, FHE A& A7 short duration) PUCCHY] 4%, #7474

of vy ®Hz A "{a F440E HE A (activation)® dEgE G E
(bandwidth part)2] thed2Ze] wel Fub<+ 358 (frequency hopping) thgZo] 24

H%E 492 5 At

wi ofsh fARHA Asle) ERelM Aole) wEa e 2w PUCCHY 4]
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2 ol meh g AR 7 S @ o4 A%, MR (CO) A2E T B e}
T 28 (frequency hopping) W Fe] AAHI, O8A @ F¢ 24F
(activation)® w¥% HE(bandwidth part)®] wHZd uwgl F5 393

(frequency hopping) W&ol ZHH=E Hod o r}.

\Jg

olof ofg A4 A=A, NR CCY

o

A2 GBS A il

E-(frequency hopping rule(i.e. EFH-1 F3 S (type-1 frequency hoppin

N 9 vz @8 (activation)d dHF FHE(bandwidth part)] o<

7ZIWgl Fu 59 E(frequency hopping rule(i.e. ®BF)-2 F34 53 (type-2

frequency hopping)))= AYsta, (&, ®Y-1 G357 E3F(type-1 frequency

hopping) E EFA-2 F3994 T3 (type-2 frequency hopping) 3 ZL WA 24

B Aol A= A

ohuth.) Qoo o)A 11 AEE A8} A4 Fo

A

F &% Z=(frequency hopping rule)e] a5 UCI AEHL Yall AL&-3 PUCCHY] A&

A 7Hduration)el] ©l&] ZAHEE A 2= g},

=, 2 b9 o] d29l9] 371 44/ 7H long duration) PUCCH?] A%, ¥F4-1

s &8 (type-1 frequency hopping)= A&3tx, #HS  A£7]7(short

N

duration) PUCCH®] A% E}$1-2 F3 &3 (type-2 frequency hopping)-= 2 &3}

SE s, Tl PICCH A6 A8 29H R 4o

EFY (frequency hopping type)= AGsI=E Ao ¢ 9o},

o, Al2E g Fof 7|8kgk S &5 Z(frequency hopping rule(Z, E}
U-1 F95 ZF(type-1 frequency hopping)))e] HE&d Af, sl &3 o4

66-28



<82

<83>

<84

MZE 24X 2018-05-18

o] ¢do] FH44 thg=2Rru} 2 Lo, PUCCHS 3 & (frequency hop) 7+ &
B A (retuning gap)e] HHE 4 AT, BT VA UEYZAAN GE-53/4

-EA(UE-specific/cell-specific)$ A deolol  Al2d " (higher  layer
signalling) == MAC CE A|2Y®(MAC CE signalling) Tx L1 Ao] Alzxd# (L1
control signalling)s %af Zzre] v Wz doe PUICH AHE H% Fi

%73 ¥ (frequency hopping type)s 2A H AAGE=E AT + 3l

.ﬂ

A 20 PAA A A (explicit) &% tjd= HA wy

=0 QO

i

AR5 NEGTo) A AZe] Gd B PUCCH] BB F

1

T @4 (frequency
hopping) WHFHE AA/AAESE Ao 5 Tl oo gk FA4 4] #Hyo=

A, dE-EA (UE-specific) T=E A-EH(cell-specific)dt A9 Folo] A1

file
of
L
N
[,
N
4,
45,

@ (higher layer signalling) W dg PUCCHo| ot 4 55

(frequency hopping) W ZFE 7|A=/MES A #F dAdto] A|2EFHF=

g

, w7 o % s PUCCHY] i@k 59k &3 (frequency hopping) 27 7
of Aolo dddA] 4L4-¢ ELE T3 % (delaull [requency hopping) ™9

oy} HEE T35 3 E(default frequency hopping rule)o] ALH

vk, 283 A% UEE 37 Z°8(default frequency hopping) ¥ Ei-
CUEZEE F35 7% Z(default frequency hopping rule)2 &3k 2AAd 1 =

T b9 2 "l o' 9 Z FE (bandwidth part)e] o Zoi} We NR CCo) Y
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o Gd-ER]/A-EX] (JE-specific/cel l-specific) @ 49 dolo] A4
(higher layer signaling)ol] &g} PUCCH & 3 (hepping) the X A3 Al PUCCH ]
£ 7] 7 (duration), UCIY <£F(e.g. SR, CSI T =¥ == HARQ ACK/NACK ¥ =9
S Hel25 A7) (payload size) s FHAIGle] Wde 8 (hopping) WHHS
AHESF dog =+ Ut

T deEd AAd9 13 Zo] PUCCH A% 77 duration) o]y e o)) &
FollA PUCCH AdE A8 2949 A5 5, £ W FFY #Ho=2s =27)
(payload size) Sol W& PUCCH xul WEg WL Fi34 T3 (frequency
hopping) W9 %2 A =S AT + AU,

ZIAZ/HE oA ZF7he] @& & PUCCHA W3 3 &3 (frequency
hopping) WE:2 AA/AABIES sz & o2 WHOEA, 7|A %/ ES A0

A L1 Ale] Al19 = (L1 control signaling)= S8 Z7Z+e] PUCCH H4 Wz #&

2 T3 S (frequency hopping) W& & AAGREE A ¢ Ard. FAFH
o2 oo g A saFe A (DL assignment) DCI &= A3F 3 ¥

E(UL grant)$} 22 DCIE T8l Hoo welAl HARQ ACK/NACK ¥ = &= (SI
sems 9% PUCCH d&o] AAE 745, siF L& &8 PUCH A& Ad &3

AR A Fi34 73 (frequency hopping) WEE AA] AR 23 LT L=

o, Aol LM =(control overhead)E Eo]7] HE wWete = A, 8w DCI

66-25



<89

<90

<Ol

MZE 24X 2018-05-18

o] PUCCH 5= %8 (frequency hopping) WE= AA AR E Fa 7|A=/HES
Al A AA 75 TR FE(candidate value(s)) S Ao)3l1, DCIE Td &P
T W gk s (candidate value(s)) T 3hve] #h& AAFEE AT Ut}

o] ®] PUCCH F3tF & (frequency hopping)2 93 FHZFS(candidate
value(s)) < 9% #Z(bandwidth part)9 ®9E L= NR CCY A AE g
ol o& AHelEHAY, Ty A-EAH/AE-EH(cell-specific/UE-specific)dt 4

#Holel Al2E@ = (higher layer signaling)& T8 Z|A=x/WER A o8] A2F

mblL

+

At

3 F 8 (default frequency hopping) tie® K=

=
rlr
20
=
1o
Kud
i

m
N
£

a
i
[m
N

g &9 E(default frequency hopping rule)S Adst, &4 fEE

N
1=
mS
i

(i

E Fa5 59

ali

o (default frequency hopping) WYE = U
(default frequency hopping rule)& Z&%t &9 PUCCHS] A2 F(second hop) ¥
o YA (frequency location(Z, 8l@ PUCCHY] A2 S(second hop)®] PRB
(s)NEFHE 2.ZAl(offset) ahle.g. PRB 224 #)& a9 otd €3 &2 (0L
assignment) DCI %+ A8 3a IHENL grant) T L1 Aol Azd® (L1
control signaling)= %al 7|AT/UEYANA F2(dynamic) 0.2 A A|FESE A
ofg 4 St

T A/ MEYFoNA HF L= A (offset) f& WE-5F/2F-TF/
A-EA (UE-specific/group common/cell-specific)@r AF#] dlojo] A =24d# (higher

layer signaling)e]u} MAC CE A 2= (MAC CE signaling)s Td] HASESE A2
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dE 89, = 63 o] Fed dAd 14 s 3y T vl die

11k

A R 2 WAE BEDandvidih part) 9 HEZe] BE B2 Fo4 B

ol

(type—2 frequency hopping)e] Leje] wHolA PUCCH AE= AHE UEE

=)
&

% E(default frequency hopping rule) 24 AeHi, 7AF/HMEYI= 7

u
il

LB Fu §38 E(default frequency hopping rule)ol] w& 3w PUCCHY A2
F34 Z(second frequency hop) S.E2F-EH 9 F34 2= Al (frequency offset)qh<
L1 Ao} A)29# (L1 control signaling)e &3] A== AT 4+ ¢},

g, B AAdE FAEH ZE T35 59 (default frequency

it

i

hopping rule)® #Agle] 242 F vk, dE =, HEE F35 &3 9%

it

(default  frequency hopping bandwidth)®] 7A$ A-EA/GE-E(cell-

specific/UE-specific) @t A9 deojol Al2d® (higher layer signaling)

e
of
__Cli__l‘l

o HE -2 d (semi-static) &2 AT AL,

=

=% dAo 19 Eel-2 =

Tyl 5.3 (type-2 frequency hopping)©] UVIEE 33 E(default hopping rule)

e}
udr}

Z2A AoFHAY, = it AAld 13 o] PUCCH A4~7|3F(duration)e]u}
PUCCH A9 <=0 we} M & UEHE 59 ZE(default hopping rule)e] A&
£33 Aol e & E(control overhead)E E0]7] 93] DCIE E&] AAr2
A= &Y £ X Al(hopping offset) & g FH F(candidate values)E©|

AL L1 Alo) A 29® (L1 control signaling)e 3% 34 ZI(frequency
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hopping) T A4 WHH LAY WHLRE AHYd 5 v

A Ae] 3: Fu4 Z(frequency hop) ME Fulg 4f(e.g. PRB)E Hulsf

A dgste WY

Ao &5 WA e 9le-EF(inter-slot) < PUCCHAl 3 F35 &

£ (frequency hopping)o] A4d A5, NAT/MEAZNN A7) T F

TA43re] o] & wel A AP HAA/ANGES F9T 5 ).

dq2 20, =5 EE = 63 Zo] 99 dTeA sty UL €52 Tl
PUCCH A&o] 2A/AAHZ, F94 &3 (frequency hopping)e] &2 A5, &
2 PUCCHY A1 F3+4 E(first frequency hop)S 98 Fo4 AY T AR

(e.g. PRB &% AH)Q &7 PUCCHY A2 T3 F(second frequency hop)s %

ot

TR A 9 AR(eg. PRB €9 AR)E 44 EeE AA5 o F 7
vl AlZEgeFEs FoT 7 gl

S, 7IAS/UE AN A dEe] PICCH A4S A% F35 Ad 29 AR
(c.g. PRB &% AW)E Addst= W sletA], si9 PUICCH &9 A1 =5
T F(first frequency hop)& HUF FoF A 29 AH(e.g. PRB T 4
B¢}l sfw PUCCH A9 A2 F3<4 F(second frequency hop)= 93 T35 7

o €% AH(e.g. PRB 289 AR)IE BEE 7S, o8 92-53/25-F%/
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<101=

<103

<104>
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-5 (UE-specific/group common/cell-specific)@t A #eole] A|1d# (higher
layer signaling)o|iuf MAC CE Al 2E® (MAC CE signaling) 1= L1 Alof Al2dd
(L1 control signaling)= Faf &g @ d&3=s AT 4 AUrt.

FIH o2 7] A= /U] E 9] Aol A -4/ -S4 (cell-specific/UE-
specific)d A9 #@lo)o] Alz9# (higher layer signalling), MAC CE Alz24d+
(MAC CE signalling) T& L1 Aol Al 29® (L1 control signaling)s &3] PUCCH
o A3t T3 & (frequency hopping)-= <l o] &% (enabling) 3t A, tj2do]
E#(disabling)st== Aol & i},

T3, A&Ed 9 53 (frequency hopping) W E2 2o Z 4 PUCCHY
& T3 S (frequency hopping) WHHe] AoHt A4k B 29 RF

sgtd 4 9low, PUCCH ©fo PUSCH = SRS %+ PRACH & HE& A% &3 =

H1
-3
o
ik
B
EL
(e
L
iz}
Mo
)
N
Hi
o
il
-
i)
=
18
1R
i)
[
=
3
-
a3

=

oy
=,
=~
=
=

[ab]

=

o

A ARLE ST ATET00). o] A9E HE dA AR gl die A

i
_O‘L
i
©
o,
=
=
18
i
17
fm
il
-4
o
i
=
18
)|
&

m
g
2,
=
r
o
f
°
v
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of 0, U olE UE HE A4 Aus a2 gl 249 s o4
= e PR gAE GE Qo] felA, uE FE A9 Fzhe) fja=
HE2 AAGE Ads AnE BT 5 UG

BEe of goE BE U4 ARE 7|z s, A4d OoE e A

Fgd st ol g% AEE F e ANsE YA Ao PRE /14

A5)el wreh A%W AFY2L Ao) uolA UIE HES QA Fud WE
G} 249 5 dv o dE N -4z 489 29, Az 0E sl dre 4y
miEgos AL 5 Avh wehd, 1E% S$9a Aol Arold HAE =
g ANt AR ME S E B Ed 5 9,

oE dm f9E e A4 Ans A% 09% e A9 A7) guE

S Eo gt AH ] 2AHo]A(SCS, subcarrier spacing) AH 2 (Pleyelic

f
¥
%0,
i)

prefix)& F7t= 8 -

7

1

-

=
bel

E

o] o,

=

=

-

=

HE FEO 7 tf9H HEL J|AFTo| TA4
Aelefol] et FE ALY B= 94 (common Resource Block indexing) 7 Holl
 FAHE ¢ sk oA AEAE Aeo]= FHGNB, narrowband) T Ff
A(WB, wideband) #AFXHE Aozt € 4 o Flelo] WI(CA, Carrier

Aggregation)= T8t sty ol AXUE Ao AAE 7 A,
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Z2 AIZUE Aol AgFe BE 2T 5dd 75 A4

illu?

=z o
=

-

=1
el

E o ok 5, Y2 AEAE Adort vd e EH A(single

numerology) 71WEQIA] e B FEEHA(mltiple numerology)ol thel HE E

a2 (nultiplexing)e] °o]Fol A=Al el #Algle] ddd rB 9ol 282

ZhE xR 4 glvh. aFal V1A A9 AF A 2¥d(e.g. RRC AIIER)

E, 93e MAFoRRE AP U9E HE A FoA s A

Z3br @3 (frequency hopping) A& ARE 413 & ¢ vHS710).

of W, 4 Aol Aol g F3

A AEE

N
fol
o
c

—IN
jﬂ
Ir
o
o,

Al olRE AASHE AL, AFEa Ao AL Al Faa 4D Ao qF

66-31

o

°
E=3



<114

<115>

<116>

<117>

<118>

<119>

M= A 2018-05-18
olael ] st AL T AL 99 2 A2 Fs ALY GGe T
0] a8 e AgRR Ao AL THSE Al P, Al2 PICIL 27

dgd Fe AL d9g AmS 4% Al FRE F(first frequency hop),

g
=
o)
1)

For 23 A AFE ANSe ARE AR A Aol A

_lr
o
i
it

T E3E 9l o]E(enable) A TlAo o] E(disable) T A o2 AAE}=

%\
ot
o,
5

A, Fub g3go] lelo]lE(enable) HR Fubar o] RH o, Fule

oa 2el A9 LEER) @9 Ank A 1 Fs A2 490 A4 P 9

it
=

2,
[>
o,
fz
i
ke
o
g
4
s
v

Gk Fe 270 #9835, FFFa Aol A A2 Fo5 AL

At A Q98 JEE 7S =8 Ad 2e5PRB)Y 7FE 722 2AE
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o) A77t

E

© 2018-05-18

HE 24
w2 AY E=(PRB)Y A% K7}
o W, W 5

[

o

3

THOE (e g 50 PRB) ©]8Fel 499

A Aleg. /HE AHE 5 Yo,

EE.Q1
= = ,
T

o
B x4 Ar(e.g. 27HE AASHIL, TE

<120
<121

2= Ao} gkel

=
[¢]

]
o
ﬁo
o]
(=

=3
N

mr
A

W

iy

Al &3 =4 A5y PR 2%

53l A

=2

(UL grant) DCIE

E

]

"
Hr

<123

2 Al AE B A A e

s

m

Ein
B

o
X

w0
<

3

X

—
o

I

* ATH(5720).

9] dolo] A

L
-

a4 AR

=y

M-
B

)
<o

ne

S

<124
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ad¥(e.g. RRC Al2ER) & &8 7A=o25H AANE 5 v,

a6 %8 B AA0lN AAF0 43FEA A Ad 2L 4FD2 ol A

s 5 8% Fxehd, 7ATe add de 49 sht olge gIE RE=

TAE 92 e Ao g 2 s E(BWP, bandwidth part) 24 ARZS ¢

re

g2 AFT 4 ArH(S300). o] HEF E d4 ARz wgd i dA4H sk

=)

o] 4] YAE FJEZ FAY QIZ FE A s Aot}
<128> o] W, d oz gdE BE AR AnE= d@dd d&] dAE s oY
e e PAE g = Al A, tgE gz Ao 2o g%

BEE AN sE s JRE XYY S Atk

Il E

||
1=
2

129 AAHE o] WAZ A= 44 FuE V= G, e W

o Fdd sy oo B =R F 4T ANE AFY Aol Jus

130- of W, wo] ALEE 4 Y A UNE 29 AF NNE 1 ol%e] A
A%)e] meh A% AFA2 Aol AN AL FES AAHE P HE
G 298 4 At 9 AR N =42 APE Y, AR BE 449 Fus Ay

pERos SAW £ At M, A S$Hda Aol ARl gAE s

g ANFE JRe) AE FE HE BE 20 ED 5 95,
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<132

<133>

<134
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GE dE e GE 47 GRS A5G 995 G2 A9 4749 995
GFEo| thgl AE Ao A#H o] (5CS, subcarrier spacing) 4E 2 (Pleyelic
prefix)d F712 £ 5 ),

of W, g tH% HE A HE HFE= T[AFo] TAHE FHIVE
Aele gzt T% A9 E5 2194 (common Resource Block indexing) 7 Hel &
g A" Uk, A71A AEXFTE Aol FUW G (NB, narrowband) L= F
A (WB, wideband) ZIFXYE Aejojsr & 42 o Aele] WI(CA, Carrier
Aggregation) TSt 3 o] HEWE AgofE AAE 4w ),

e AEVE AR AgsE LE BTe B

A
oK

% 49 25 o4

4 AEE FHE 7 AW F, 4o AEVE Aelort dd FrEel A(single
numerology) 7|¥kelA] W& 5 e E# A (nultiple numerology)el Wi @E &

4 (mulLiplexing)©]

)
—u
)
)
e

Aol chel BAGlo] BAF BB oluo] #H4H

T U

o FE AY BE <d ARE 7jdto g = AF AY BEE ¢ldA(starting

RD index), % 9% sEol AREL £¥w 4 Arh oled AF g€ A9 B
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SEE F)

s %, 4FE A& NG% 42 A F e 24 UG

e
=

FasE 4TI Aol AL L 4FI2 velE Agel W Fis &

ol

<136> of m, FFLZ Ao Adel tF FH £ LA Ane Foe 2 4
Ao RS AAEE R, PR Ao ALY Al g A G iE =

- Fie 59 44 RE ANSE s 339a A AL B 7

H, F34 £30] ool Blenable) A F4 £Rol £9H3, Fog 5ol

] 2o o] B(disable) ™A T F390] 485 % L=},

RE'S weF 73 0] FAE A%, A%EA Ao Ade AL B35 A9 9

ol g =] AY BESERB) TF ARe A 1 Fo Ad g9 A F PRB <]

s Mo Ao 290 £98 A%, 2FRA A0 A9 A2 F5 4D S
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