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LTE, HSPA 2 INT-2020(5G H+= New Radio) T°olA19 UE(User Equipment)= =&,
GSMoll A4 2] MS{Nobile Station), UT{(User Terminal), SS(Subscriber Station), 5-%
7171 (wircless device) F& E5 E@3ts g o s4sofjof & Aolrt,

7| A= e A(Cel])S dWrA o7 AlgA B8y 418 X FH(station)
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T= &4 F2E((ransmission peint B+ (ransmission/reception point)ZH-
H AeH T Az9 AHAS 7FA - Q4 vhFd(component carrier), I &
N EQE AAE G0E 5 ol

B BHAMAA AMEA @8 % AT, 2 B YeHs Yle Ee 7

=4 Ads Fdsked A8 HE 5 7BA(Uplink £+ Downlink) &4 FA=

TEAHA ouE AgEY SASHA AdH= g0 me dofol 98] A=A
=t

o] 714, Ak A(Uplink, UL, B d8Ea)s AJ&4 Do 98 77 =Zo

TDD(Time Division Duplex) W2lo] AlE-2 4 J1, A2 T2 F945E AE5
A4 %= FDD(Frequency Division Duplex) ¥2], TDD ®r2]3} FDD ® 2] =8 b2
o] AbE&" 4 STt
wab, T4 BA AARO|AL ) W BT e 4e ToR 4
Aee a9} seky s, PDCCH(Physical Downlink Control CHamnel),
PUCCH(Physical Uplink Control CHannel) &3 #Z2 Aol AES Esle] Aol AR

E Z43512, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink
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sl | o]l A At AU AE A 29 ¥ (High Laver Signaling)& RRC

de}ul S E£5hsl s RRC ARS Absls RRC Al ade S sk,
NNATE FEEZ FEPA AHE FHTFT. VAT FUARE AL
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Division Multiple Access), FDMA(Frequency Division Multiple Access),
COMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division
Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA, OFDNM-FDMA,
OFDM-CDMA®F 22 T8 w3 AL 7IHe AHY 5 g, o7]A, NoAE
SCMA(Sparse Code Multiple Access)®} LDS(Low Density Spreading) &= X&),

2 ode] o AX|dE GSM, WCDMA, HSPAE A2 LTE/LTE-Advanced, IMT-
202082 slste vE7] 74 §41%, CDMA, CDMA-2000 2 UBE #3ets F7)
A A Bok T4 Ad €9 AHed ¢ 3l

B Aol A] MTC(Machine Type Communication) ¥+ low cost{ET low

L= coverage enhancement= A Y3t ©E 58 9

it

complexity) & A Yl ©F
g 4 ). B B WA Ao A] MIC ©22 low cost(%+= low complexity) %/
T = coverage enhancementE A Ysl7] Y8 & Flelad& 2 Aod whgE 2u
2 4 AT

CRA] &gl 2 Al A NIC HE2 LTE 7|Rke] NIC @@ 53-& T3t
MEA Aol 3GPP Release-13 low cost(®+= low complexity) UE category/type
a AU g g, = oA el NTC #2719 LIE coverage M| &
A coverageE A LAY, BL AAY ARE AYIE 71E9 3GPP Release-
12 olatel Al A UE category/type, =2 MFA ¥ Release-13 low cost
(= low complexity) UE category/types &U|E < Qlt}. W=, Release-149 4|

Zel® further Enhanced MTC Y& ou|gt 4% gt
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3GPPoll A #H T =9 F21 NR(New Radio)ell A thE A el A} Ao 2 (usage
scenario) Z4], eMBB(enhanced Mobile BroadBand), mMIC(massive Machine Type
Communication), URLLC(Ultra Reliahle and Low Latency Communication)”F ] #]=

T Yo},

= GAIA A NR(New Radio) ¥} #&g Fatg, =Zele), AR, 724,
ALY, 99 region), M=, ABH= AojAd, delelAqd, 74z, 4F

CAF AE, AT AL A EE @4 AEHE g0 BE 39 A

NR(New Radio)

3GPP= AT AAH/AG ¥4 JA 2 gl e dFE 97 study item?)
"Study on New Radio Access Technology”& ¢I18ta, o]& 7[dto. = RAN WGl A
= 47 NR(New Radio)E 9% frame structure, chamnel coding & modulation,
waveform & multiple access scheme ol thd =27} A2 ik, NR=- LTE 9]

gdE deoly dEE ¥ ooy, AlEEE 1 7A 3 usage scenario ME QT

=

]

rlr

Chgk QoS requirementsE THEAL ¢ = AV o] FAAALEE a4H
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A}, 53] NRQ th# 4 usage scenario@A] eMBB(enhancement Mobile BroadBand),
mMTC(massive MIC) = URLLC(Ultra Reliable and Low Latency Communications)’}
AoE g o, ZHZEY ysage scenario® reguirementss THEEE7] 93 WY o T A
LTE ©i®] flexibledr frame structure AA7} 2%z v}, 24719 ysage
scenarioi= data rates, latency, reliability, coverage =9l ™3} requirements

MR golsy) el Qelel R Al2ge TARE Fud g B 27

i

usage scenario @ requirementsE® B EHOE THA|F 7] HI WHOZA AE
=

= numerology(e.g. subcarrier spacing, sublrame, TTI, etc.) 7]¥re] F4 7

A FY(nit)e AEHOZ multiplexingdts Wetol digk "Hado] A/ @)

3

L8

=
s
2
i)
ot
ot
ot
lo
i
R

AMZ YE subcarrier spacingfhg& T
numerologyel] W&l 3} L& E2=9] NR component carrier(s)=S T8 TDM, FDM =
2 TDU/FDM 7%tz vhEstate] Ak Wy 2 tine domainel Ao 2A1EF &
AE Al oAl stk o] o] Lime unitg AQstes et thdh =47) o] F
o] AT}, o]ek AHFA NRIA A= time domain structure® ¥ 5 Z A subframed]
g A7t o]Fefon, &7 subframe durationd A 37l Y& reference
numerology 4] LTE®} FU%F 16kHz SCS(Sub-Carrier Spacing) 7|8+ normal CP
overhead®] 147]2] OFDM symbolsZ T4 % wdF subframe duration= #9372
ARG}, oo updl NROJA subframes Ims®] time durations 7FAt}. ¥ LTE

¢k 98] NRY subframes- BN HCl reference time duration® Z A, AA| /53
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BA HeolH 2AEg el 79he] HE time wmitSEA slot B mini-sloto] & 98
ToAdrk o] A, P slotd TASHT OFDM A& A1, vEE up to 60kHz®)
SCSHb= ZEe numerologyell el y=7 and 1490.% o= i1, 60kHzEvVE & SCSEk=
Zhz numerology®] -9 y=149] @& ZE=H AW HUT

oo whe} A2]9] slot 771 £& 1479 HE2 FAE 7 doen, L
S slot9 transmission directiondl] wet BEE 41Eo] DL transmissions 9l
o] £¥ AL, BL& BE 450 UL transmission= 93] o|&FAv, =& IL
portion + (gap) + UL portion® HE=Z o] #d 4 lu}.

L3 2499 numerology(F- SCS)YAA a7 slot v} A& 79 A=
3% mini-sloto] AojHo] o]F 7|Rto g /58 FA dolE FFils HF &
£ ZAo)9 time-domain scheduling intervale] AAE AU, =Z& slot aggregation
= B8 A/ord #HAa doly SH4E M 7 Zol time-domain scheduling

intervale] 7A€ 4 9lt}. &3] URLLCY Z¢] latency criticaldt dlo]&d] gt

of

saealo] A 15kHzeb 7ro] SCSZke]l A numerology /199 frame oA #

Ao

H 0.5ms(7 symhols) &2 1ms(14 symbols) 7]9Fe] slot HE ~AZHHo] o] F
o]d A4 latency requirementE RFEA|Z] 7] FE S 97| wjie] o]E YA
S slotRrt A2 42| OFDMN AEE F4HE nini-slote Aeste] o]& 7Moo =
3 URLLCS} 28 latency criticaldl do]lglof] thgl A7|&3 o] o]Fo]AEE A
ofg 4 9.

T= Ao A& vred Zeo] Fuk9 NR Carrier WA A& & SCSEE
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< ZF= numerologyE TDM and/or FDM HHA o2 5déle] xdgdozy, 279
numerology B2 AYE  slot(EFL nini-slot) lengthS 7|W 2 & latency
requirement ol Bl HlolElE 2AIEH S Wl 2HEA vk, A& =] of
#lo] = 17 o] SCS7F 60kHz®! 789, SCS 15kHzgl Z-¢-Rtl A% del7h 1/44 %
2 Zol57] WEol FdatA 7] OFDN HE=E ahhe slotd AL A, AT
165kHz 7]%He] slot length= 0.bmso] %= ¥, 60kHz 7]¥Fe] slot lengthts ©F
0.125ms &2 Zoj g7 "},

o] A% NRIA = A2 thE S T2 A= b2 TTI length® Hogozs,
URLLC®} eMBB Z+Zte] requirementd WHEAIZ|&= HWHF] g =97 =i

At

Wider bandwidth operations

71 LTE system® 7%, 9199 LTC C(C(Component Carrier)e] ti3k
scalable bandwidth operations AU T. &, T3 deployment scenario?l]
upel ojof LTE Al Aabs shvhe] LTE CCE 43l lolA, #a 1.4 MHzHE F
20 MHzS] WEHs TAL 4 Az, ool weh 499 normal LTE G 3}
Lho] LTE CColl dj8l] 20 MHz bandwidth®] &<741 capabilityE A H3HE T,

stAE NRY G-, Syl NR O CColA M =E TRE £ bandwidth
capabilityE %tz NR @dof] ®j&d A o] 7haellets 2 AA7 o]FoAa gla
=, oolof] mh} ofEe] & 29 o] Sleje] NR CColl wial Ali3td tieFHos A4
H st o)Ak bandwidth part(s)=2 T3, @8 WE AE ©E bandwidth
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part configuration % activation® %3l flexibled wider bandwidth operation
2 AYAES 2RI A,

ojg} o] e NR CC= dhvt ©]4 9] bandwidth part® T2 5 3109,

£
=2
=
L‘i
)
)
i
L
=)
=
o)
rl

= 8hy ©]4e] bandwidth part7} 4= £ don, o

9o &2 fd AdE sy ol49 bandwidth part(s) % &y o] 44

bandwidth part(s)o] ™3} activations T8 sld w22 ¥ /38 H=a F4
Ae g A AQgd d§ STals SRR YT ¢ g,

T3 9199l NR CCoAl A E59 numerology(e.g. SCS, CP length, ete.)7} A

42 AL, 717t bandwidth part M2 FT41S A% A E YE numerology’t A
!

Frequency hopping for PUCCH in LTE

GPP LIE/LTE-A A &Fel A wdre] e 132 o) AHECL, Uplink
Control Information)& A&3k7] 9% 43 A= 54 Aol Ade) PUCCHY 45,
hipe] A= 9] oA &5 @Y E frequency hoppinge] ©]Folfwh. o] off 3f
o PUCCHS] frequency hopping ©9, =, hopping®] °]FojA+= tE%2 &3 UL
AlBEH QY A" g Fol] o] ZAFHAG. =, ofdlo = 33 o] <199
UL MBE el A9 frequency hoppings 779 &£FAA F4 TI5& 7|58

= Al 4d FEE ol FAALE FoAH Y.

222 NRAA A8 &5A PUCCH H5s &) A E & bandwidth
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part (s) AAe] o|FoiA= FL4s Y PUCCH AY 7+ collisiond 9] 9%

PUCCH frequency hopping 44 YHel dsl] Aot

&

=
A7l A M &3k vret Ze] 2J9) o) NR (G Gty ¢4 9 handwidth part(s)
Z AE S vk do9] NR CCol A bandwidth part(s)s T T oA, |3
bandwidth part(s)i= UE-specific8}Al FAT 71y, &8 cell-specificdlA A€
AT, F, ofY = 49 Fo] 717te] Hw HE A E YE bandwidth part A
del o] FelAAY, F2 o NR CCll s RE wEdlA $UF bandwidth
part AAc] o]Fo]d £ QJrt, w@, & 4= 9 oAd BONR (Y FAIAE]
2% 2 bandwidth part H 50 of&l] £ Lol A A= Y

olo]o] NR CColl th3] bandwidth part F2deo] o]FolAd, F+A4% bandwidth

l

part & 7]A =3 @&d 7+ PDCCH/PDSCH 9412 #9 8t8F 8|3 bandwidth partol
¥ activation B PUCCH/PUSCH &A1& 3 48 #F bandwidth partol gk
activations T38| €Y 7|2 = 7+ BAE g /818 WA bandwidth part7}
Axd 4 Sl

2 R s ol A" defe] NR CCllA A" oo slotoll A Ao &
o AT PUCCH A%5S Hal FAH AV, =L activationy] bandwidth part®] =7]
7t g dE e PUCCHE] frequency hopping ol thal] Ak giet,

TAG ez NRAlA L ©E9 UL AFT & 98 v slotellA] 1-2 dEs
8] M5 short duration PUCCH®} 4~144%E2 E8] A45= long duration

PUCCH®] 27F#] @ E]e] PUCCHZ} Fel=lglch, o] o, <o) o)A ucl A4S ¢
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s el &5 WellA] 2 symbolZE A1 E short PUCCHE AF&3H7v, €& long
duration PUCCHES A}£% A%, frequency diversity gaings ©7] 98] frequency
hoppings #-&g HaAMdo] Uty £33, 2 symbol & FAH short PUCCH 744
7Fzhe] symbol F#1E frequency hopping®] ©]F1@ 4= 9o, long duration

PUCCHS] 7 9o dafjrl= atvte] slot oAl &th 1H ) frequency hoppings A

SRS 4T 4 Ak

rj\(_};

o] A8 NRAlA ©dE slot ol A9 PUCCHA w3 frequency hoppings A

ol

e A9 olo]e] wrdo|A]l 2 symbols® FAME short duration PUCCH =2 long
duration PUCCHE &8l UCIE AE5T off, &% PUCCHA gk F+A|H2 frequency

hopping W< AT Tazt

»C

:‘i

TAZ o2 NRol|A+= UE bandwidth adaption A|lel g} <19]¢] NR (Col A]

Az e S5 gEze 2

iy

ghol thet A glo] o] FojRel whip 7oAl A

%% vle} go] A9 d¢ ¥R PUCCH $5412 9% bandwidth part7}F B

T4 5 2AsE 4 eq, Lo wkel LIES}F el siE (0o AlAE]l o] ¢

#£5l= ©@d3l {requency hopping rules #8517 &},

Bodbdo| q = o]& ud3k FAH ¢l PUCCH frequency hopping B ol 8H

ot 1 aEdel & 4

| 11

L

EERT:

TA A2 frequency hopping YWHel] e AHA HAlo|Z A long duration
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PUCCHS} short duration PUCCHe] t©hs] M= W& frequency hopping rules o<
AT BT A9 slot 2 A9 @RolA PUCCH A& 98 €39 HAE
o o uw=gt ME tFE frequency hopping ruled AT 4 qdrd. £ PUCCH
duration(short vs. long) =+ PUCCHA &-& 93] €9 E A& 4 2 PUCH A%

& 8] 474/2A5 ¥ bandwidth part®] HIFH F2 NR (€9 AlE] g%

qj

B
A qdeojeo] well A &gk PUCCHo| o3+ frequency hopping bandwidth”} A

o 5 9. olo] el & A=E4H, long duration PUCCHTY A4, 499y &

8] activation® bandwidth part®] =3 317 glo], s @do] H53 NR

CCeol Al t=d=of wle}l frequency hopping We&E o] ZAF L, short duration
PUCCHY] A9, ztzro] &t =z Aek 84 24412 8] activation® bandwidth
part&] T F el me} frequency hopping thZo] AAHEE Ao 4 qir}y, &
= olst FARSHAL o9 slotoll A ol dEe Al €™ PUCCHS d& 5

Ml dE AR S7h 54 g AW A4 W o) Asd gelZe me

=
Y
)
&2
ilo
oft
-0
o
=
—t
=
oy
ot
o
=
4,
=
jas)
=
o
=
o
—t
=

frequency hopping & Zo] HA L
part ¢ W Fol w} frequency hopping HEHo] 2HF =% Hod 4 At
ool g FAAQ A EA, N o] AlAE dgFo] Z)¥-g frequency
hopping rule(i.e. type-1 frequency hopping)® % H=Z  activation®
bandwidth part® ™20 7|89+g frequency hopping rule(i.e. type-2 frequency
hopping)= A9Ystm, (¥, type-l frequency hopping = type-2 frequency

hopping¥ 2 Aol ofsf & o] Agye= A2 ofd) Ao witela] UCI
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HEL Ys) 48 [requency hopping rulee] a3 UCI AEE Ysf A< PUCCH
o] duration®el] 9J3] BAHFHLE AT 4 Y. =, 7|9 = 59 o] 49y

long PUCCH®] A%, type-1 frequency hoppings H48til, short PUCCHY 74

o

type-2 frequency hoppinge #&8}%% 7 oJst7vh, =& PUCCH A2 H& 22
H symbol @] ol we} frequency hopping tvpe= ZASIE=E= Ao F ¢lvl. &,
A28 &6 7)8SE [requency hopping rule(Z, type-1 [requency hopping)®]
42 A5, 9 hopping Y Fo] v F44l WEFHG 2 A5, PUCUIY
frequency hop 7F retuning gap®] A9YE 4 Uy, = 7R =F/HEJFZA A UE-
specific/cell-specific higher layer signalling =< MAC CE signalling Z& L1

control signaling= =3 ztzte] @t H=z ¢lo9 PUCH HA45E& Y frequency

7R =/ MELANA ZF7re] wd A E PUCCHY] 3k frequency hopping
HE 2 AAR/ A eSS AHod 5 vk ol i Al WHe A [E-
specific 8- cell-specific higher laver signalling Z}7t¢] vk ¥ & PUCCHO]
& frequency hopping WHEZ S 7AZT/MEY A AR HAF ] A]2dd 4]
TS AYd & ok &, FrhHo = slF PUCCH frequency hopping A7 Aol
dje] g A] #&3 default frequency hopping W =01} default frequency
hopping ruleo] A oE 4= 9o, &2 default frequency hopping WE#% T &

default frequency hopping rule< A7]2] ®et 1 2 E 58 7T

o

Ao

f

28-17



<53>

MZE 24X @ 2017-07-28

bandwidth part?] wlZeln} Z& NR (CY wdZo] 98] 2AHE & vt @,
UE-specific/cell-specific higher layer signaling®] @©]3F PUCCH hopping U9
M7 Al, PUCCH duration, UCI9] #F-(c.g. SR, CSI fcedback or HARG ACK/NACK
feedback &)4 payload size &3 A flo] FdF hopping HHF& AAHs}=H
AoaAv, S8 7o) Wk 1% o] PUCK durationo]th 52 19)9] slotoll A]
PUCCH AE-2 & &gd HAE 4, B UCl /Y payload size To o&
PUCCIT format WE2 HIX9 f{requency hopping HHHEEZ2L AAHTFEE Hojd F
AT}

7| A W E Q] Aol A ZbZbe] o HE PUCCHA] gt frequency hopping Tl
A5 AA/AMSES o= T & HHeRM, ZAx/MEHAANAM L]
control signalinge =3 44< PUCCH A% H=Z A4 [requency hopping <

Z8 AAFEE Ao 4 duf. FAFHoR doje] dFE HF DL assignment

flo

DCT &2 UL grantst 22 ICIS T8 oo ©TollA HARQ ACK/NACK w2 &
€SI Fewls 948 PUCCH 40] AAE H9-, siw DCIE &) PUCCH A4 A4
g AR @A frequency hopping WHH AA ARV AY AESHESs Hod
40 A ©, control overheadg E°]7] #% WetomA, 3T DCL9] PUCCH
frequency hopping EFZ A ArRE F3l 7|AF/UESAANA AA 7458
candidate value(s)S A93t2, DCIE F3] 3T candidate value(s) & 39
e AANSEES AYgT 4 Aty o] w PUCCH frequency hoppings 93t

candidate value(s)E bandwidth part?] tH&ZE =2 NR CCY Al~E Jo9Z 59
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o] YA, &L cell-specific/UE-specific higher layer signaling2 %3f
AT /HEA T e 2-E 4 Uk,

b= 499 default frequency hopping &£ =2 default frequency
hopping rules A9&til, 1% default frequency hopping WEE =& default
frequency hopping rules A&3% P PUCCH second hop? frequency
location(Z, 3% PUCCHe] second hop®| PRB(s))Z=H-E|9] offset@k(e.g. PRB
offset3k)-& )% DL assignment DCI =& UL grant 59 L1 control signalings
Z& 71 AT /UEYANA dynamicdtA indicationd|FEE AT £ U}, oE
=0, & 63 ol Ao Wt 1eAM @ Wy T ouw ¥R /28
bandwidth part® 2] wWE type-2 frequency hopping®] Lo dTolA
PUCCH #%2& 9% default frequency hopping rule®=A] ZdolH i, 71X /v E 4]
A= &% default frequency hopping rulecl] W& &= PUCCHS] second frequency
hopo. ZH-EH 9] frequency offsetfkS L1 control signaling= 8] indications]F
TE Aozt £ 9rp, ©, B 9HE FAAE delaull [requency hopping ruled}
dAG el FEE 4 Ar. o E E°], default frequency hopping bandwidth® 72
£ cell-specific/UE-specific higher layer signalings %3] @& F&E semi-
statiestA] AAEFAY, A7]9) =<t 19] tvpe-2 f[requency hopping®] default
hopping rule@A A7, =2 479 ek 13 Zo] PUCCH duration®|u}
PUCCH symbol®] <ol wla} A& 2 default hopping rulee] Held ¢ Q. &

& control overhead® Zeo|7] Yl DCIE %3] indication® 4 = )
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