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il

o] W& (carrier aggregation)& ©]83} FFHI AEE AFsh= Wl oA,
KX

)

Elol® o]j=wlA T (timing advance group, TAG)C] E 3= Al AEXAE g o] (component carrier) Aol
A AL AR ASE NAFeR dEste oA, ¢
7] TAGe X3 & A2 AXYE Flglo] AdolA A2 FEFFA JEE 7AFo 2 AFsts dAE 2338ty ,

271 Al AEXVE AElol= A1 B o] 7H4 (subcarrier spacing)ell 7]RFslaL,
47 A2 AEAE Aol Az Musle} k4] ks,

71 A LA Asek A7) A2 AFEA s FLI ol oj=WlA(timing advance, TA)E #8381

471 TAS] 2=d @e9l= A7) Al MEAge] A} A7) A2 qBglelel 4 T 7P 2 Bl kA

A1Eel Slof A,

A7l Al FERA A 7] A2 YA A5 ke ZHu dE Elelw ko] (maximum uplink timing
difference):= FHt) A Bl o] 72 (subcarrier spacing)ell 7|Z23&te] AA = a1,

A7) Aol ABaEe Fol Nul Frtske A4S, A7 Ao AE EeolW Aol (maximum uplink timing
difference)x 1/N¥lZ ZFAdhes WY,

A3 3

A 28] QlofA],

A7) FHd MBEAE S HA M (frequency band), 7371 F4 &A1 Al2=8 T TAGONA A3}
= ABAlEle] 45 FolA Huigte® Ay e Wy,

ro
Jm
o,
N
L=
3
:E‘

AT 4
A1l oA,

o= TAGY Z3E = A3 Aol AZVE AA] A3 A A5 E A7) 71X Foz AEstes dAS o X

%ﬂ'MGg A7) o2 TAGY WEF A7) TAY %4 d9le JPd & AE Jge] ES VEoR HAANE

4ol i,

A7 TAG 2 A7) o2 TAG 248 v ¥ 28 % (single numerology) 2 AAHAY TE t49 FH =z X
(multiple numerology) &2 AAE+= W,

A7 6
A5ael Ae) A,

A7 TAG 2 A7) o2 TAGZF 9 7o 22 # (single numerology)® AAE 79, A TAE ME7go 7144

_3_
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Aol olA,

A7) TAG 2 A7) o2 TAGZF 42 9] 22 A (multiple numerology) 52 AAE A$- 2z TAG W Huj
(maximum) TAE HZA(minimum) ABEA ] 2SS 7|Fo 72 AALHE vy,

AT% 8

A4zell del A,

’47] TAGE pTAG(primary TAG)©™,

A7) T2 TAGE sTAG(secondary TAG)¢! HHH
A7 9

N EA Azdel A Aol W carrier agaregation) olg3ke] ST NEE FAsHE el ol
MO
H

Elo]™ oj=ulX Z1F(timing advance group, TAG)ell AL?fPE]~ Al HAEFTE 729 (component carrier) “Jol
A AN SR A ASE VAo R R Y FASE B B

471 TAGO E3E = A2 AEHE o] BelA A2 FE=A AE S ATz FAlshs dAE

B
i)
o
-

471 AL AEEE Aol A1 B2l FA (subcarrier spacing)ol 7]RbshaL,
= A2 MBAEe] kA 7)ukeiy

Y3 Elol o]j=ulX(timing advance, TA)E 2 -&3}¢]

0%
N
2
)
o
Hil
L
[m
=
ACH
_SL

A7) AL YA NEe ] A2 SEYa Nse

rr

A71 TAS] 22 @9l 47 Al AEAEe] E83 4] A2 AR 1E F 7P 2 ABgEe] A

A3 10

Al 9o AofA],

A7) Al st A AleE st Aol Az,

A7) A2 sty Al shekg A dolg el WY

AT 11

T AL Al2glo A Ao}l Wi (carrier aggregation) 1835t A AFE AEshr] 93 vl gl
o] A

T4 AsEs 5287 Y3 Hojx sl $4417]; H

% st $5a7ls J5 Ao Adue] i Holw shie] meAAE EFstn, 47] Aol 5

=l 15 (timing advance group, TAG)ol EstE = A1 AXJE 7829} (component carrier) Z3ol
ANBE VA FoR HEstar; B

N
H

A7) TAGe] EH= A2 AZWE Alglo] AoA] A2 AddATg A52 7%
271 Al AEGE sfgol= Al B2 H4 (subcarrier spacing)ell 7]wkskaL
A7 A2 AEXUE glglolE= A2 ABagle] 7HZel 7|ukahy |

A7 Al A A5 37 A2 FEREA AEe 53 Elo]ly o=l (timing advance, TA)E #8314

oz A%HES AYHH,
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471 TAS] 2=d @e9l= A7) Al MBsige] A ] A2 qBglelel k4 T 7P 2 AqBIiEe] kA

A1Eel Sloj A,

g7 TAS] AW #he A1 MEAE e kA A2 MEA HA T Ha AE Ao} HA¢l v|ntels W

i

A3 13
A9grel oA,

271 TA9l Adl ghe Al ABglEe] 143 A2 AusEe] kA F HA AB Aol A snkshs W
ATE 14

A1 lolA],

271 TAS) Ao g2 A1 AEslEe] kA A2 ABAee] +4 F Ha AB Ao pAe stete

gige] 41y

7l & £ of

Bowge v 54 Alawel Bt AomA, mrh s Aol Wik (carrier aggregation, CA)E o] 43}
of NEF S A% Py % o2 Ak FX o B Aot

o 7] &

o
f
offt
>,
>
l>

Be AgAe] BEAe wAUA &4 ANsE ATE] 94 AHAG. e o)F
NERe g4 opge Holg Azl dode Sdagon Agdi FTwAe e Zrw s
el BE dabo] obHn AEAS0] WY 1ol AMAE aydre, wrh wAHE o)F B Azl

of &7 X7 AA F LA dHoly EF e &, A T AEEY U149
w2 gt X< (End-to-End Latency), olyA &&%
Dual Connectivity), R Yz U= (Massive MIMO:
Massive Multiple Input Multiple Output), Ao]% (In-band Full Duplex), W] ThE75<(NOMA: Non-
Orthogonal Multiple Access), %3t (Super wideband) A9, @2 WELZ (Device Networking) & UTFA¥3H
ZlEEe] d7H I k.

2oy

dg
QL
4
O,
9,
o
<
O
%)
il
fo
prL
92
%)
ofy
mﬁ
—“ ox

g J§
ddstel= A

2 A4+ NR(new radio) CA(carrier aggregation) Aol A TA(timing advance) B=¥ multiple TAS X Y3}
gk kst o AME, TA VAl D9 (granularity), TA A 58 AAste S AT HH 0] 9l

oA o] R B A% BASS olgelA AFH V%A FASE ABHA govl, e e
SAEE obdle) AAZTE B el ek Aewetl A Bakel A4E A Aol Beks)
KN

Ot Ei
.

PREE
B omasE B4 B4 A 2" A FlEe] W (carrier aggregation)S o] 83dle] AT AT E A
Holl Joja], w@ito] o S3E = WS A 1 TAG(timing advance group)oll E3HE = A 1 HA¥EW
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(component carrier) “ellA #| 1 AFLEI A& 7[AFo2 AFste= @A, 2 Al 2 TAG(timing advance
group)oﬂ x3EE A 2 HEJE 219 (component carrier) “dof A AEFY A NEE VAo R A53)
= 9AE xgstE, A7) Al 1 TAGS 7] Al 2 TAGE A2 Y& TA(timing advance)’} H&=w, 47 #| 1
Ak g Azl A7) A 2 AskE T As 79 Hd AS elolw x}o](maximum uplink timing difference)+=
A MBelo] 722 (subcarrier spacing)dll 7|Z3le] AAH= AL EFo= 3},

TS, 2 gAlAelA 7] HAd MBge] HHe] Noj Frteke AS-, 47 HAd AE elelw #o](maximum
uplink timing difference)= 1/NH|E 7+AdE= AS EAo=z i),

flo

Lk, 2 wAACA AT Hu e 42 §EA F35 W= (frequency band), 7] 4 FA A]2=E
T TAGONA A Y3t ABge] 145 oA HUgez A= AS 5EFo =z s},

Lk, B g A 7] A 1 TAG = A7) Al 2 TAGO] thek TA AlEA (granularity)= 7] o) AH 78]
AL 7o 2 AAHE A4S EFo=2 s,

Tk, 2 WaAolA 7] A 1 TAG 2 371 Al 2 TAG 24742 9 7wHZ# A (single numerology) 2 A=A
U == 042 mHEZH A (multiple numerology) 52 AAEE AL 5oz 3},

ek, 2 @A eA 37 Al 1 TAG 2 7] Al 2 TAGZE @Y R A (single numerology)® AA¥H A5,
A TAE MBAEe 74 HE 2445 E A4S E-ow 3,

Lk B oA ao A A7) Al 1 TAG 2 A7 Al 2 TAGZF 242 949 FH E# A (multiple numerology) 52 A A
B A%, ZF TAG H Hdl(maximum) TAE #HA(minimum) A BIZS] 7HA S Vo2 HAAHE AS EFo=
o,

Lk, B wHaAol A A Al 1 TAGE pTAG(primary TAG)e]™, 7] Al 2 TAGE sTAG(secondary TAG)S! RS
Ex o= g,

wgh, & FHAE T4 T4 AsgelA Aol Wi (carrier aggregation)s o]&3te] dFPA AEE T4
st Wl QlojA, whde] o) FEE WHS, Al 1 TAG(timing advance group)oﬂ x3EE A 1 AEVE
el o] (component carrier) AolA #| 1 P ANIZE 7| X o2RE FAsE= @A L A 2 TAG(timing
advance group)d Z&HE A 2 HIZUE 7|29 (component carrier) *‘Oﬂ/ﬂ A 2 dEHI ANTE J|AZo
2RE FAEE SAE ek, A7) Al 1 sk A A% AV Al 2 R A Als ko] Hd Al ElolH
ZFo] (maximum uplink timing difference)= 41 W3 Alo]Z(receive buffer size), A AlZF(latency) E+&=
Hol TA 5 Hojx shvfe 71x23t0] A= & EFo= 3.

Tk, B WA A7) A 1 sEgEa JEE st Alo] Ason, 7] Al 2 A A A
ol AS 5oz s

Lk, 2 A oA T FAl A" g o] tQtl‘i(carrier aggregation)< ©o]&3le] P 2EE A
$3517] 93 ddo] glojA, FAH AEZE 487 935 RF RS (radio frequency module); % A7) RF B&
7 7R AAF Jv ZEAME s, 7] Z2AAME, Al 1 TAG(timing advance group)ell 3t
He A 1 AEYE AHelol(component carrier) Aol Al 1 AT NFZE J|AFoR AFeH; E A 2
TAG(timing advance group)oll E3H = A 2 AZIE 7o (component carrier) AolA #| 2 A3FH=a A5

E VAo E HAEIEF AALEY, 7] Al 1 TAGS 7] Al 2 TAGE A= thE TA(timing advance)”} -85
W, A7) Al 1 AT Aaet A Al 2 AgEa A% ko] A A4S gl 2ol (maximum uplink timing
difference)™= HM) A B2 o] 7+4 (subcarrier spacing)ell 71%38te] AAHE AE EHo7 Fhr},

yol g7
B wAAE TA(timing advance) X multiple TAZ X Y3t7] 3k opekdk &F AIET, TA AEA
(granularity)¥, TA ANS 248 PSS Aogdozmn, NRAlA (A Z&Foz xgdd &

A

oA de 7 e 2de

ofgfo] ZARFEH # o] HIe Tl

Aol
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el

i

2]

[0019]

UERH Eoltt,

CIR=s

o]
=

d o

2= & BAAANA AQ

s
a

3= A9 28 =(resource

Al A A<

32 & WA M AQ

s
a

g dE yEdn.

grid) <]

A9 e 5L 1

=z ]
=

el ot

dH=

+ self-contained slot %9

]

2~ o
T

HE Jjglo] 2 Ao
] AUe] 2. & (deployment scenarios)?] <

ST
X

AL Al &Eel A A

epie

=0
==

72 NR Alzwlo A 2] 7] of

oy
a

M

0

& FAF g

NEME

[0020]

]

AP

glol =

&

b A A

)
<

o] ¥

=B ouy

o] 7%

o
o
op
0%

¢

[0021]

YEY 9 F¢ =E=(terminal node)ZA1¢] ¢]n

S

3

&+

I R I B e I

=
L

Zh=tt

=
=

o] UES A =E=%(network nodes) & ©|

p
L

g

A FAE 5% 9

(upper node)oll <]

1A
g =50 9

=

HE]ANA T

L
L

Node

17 =r(fixed station),

KR
y

' 71X = (BS: Base Station)'

oNB(next

Access Point),

E(AP:

1

2~ 3L O
=

A

i hAld 5= ot

system),
5

transceiver
o gojol o
Equipment),

BTS(base

generation NB, general NB, gNodeB)

eNB(evolved-NodeB),

B,

=N
[}

MSS(Mobile

WT(Wireless terminal),

terminal),
D2D(Device-to-Device) &z %=

UT (user

MS(Mobile Station),
AMS(Advanced Mobile Station),

UE(User

poH,

SS(Subscriber Station),

Subscriber Station),

o

M2M(Machine-to-Machine) %X,

MTC(Machine-Type Communication) =],

I},

318 A (DL: downlink)E 7]A| oA ©hrze] =

o]

oz wAd

= EEelA

H(UL: uplink)

oJstell A,

[0023]

s
"o

o
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ro

54 goje] A}

ojste] MHolM AHgHE 54 GBS B e ofE H7] A AFE Aol oY
Welel A the Fejw wgd & ok

o]&le] 7]42 (DMA(code division multiple access), FDMA(frequency division multiple access), TDMA(time

division multiple access), OFDMA(orthogonal {frequency division multiple access), SC-FDMA(single
carrier frequency division multiple access), NOMA(non-orthogonal multiple access) &3 #2 t}oFsl
A A& AJ2Ele o]gd 4= dt}. (DMAE UTRA(universal terrestrial radio access)ut CDMA2000%} & F-4
714z (radio technology) & T34 I S}, TDMAE GSM(global system for mobile
communications)/GPRS(general packet radio service)/EDGE(enhanced data rates for GSM evolution)®} #&
24 72 Fd9 4 v, OFDMAE IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-
UTRA(evolved UTRA) S3 #2 FA 7|2 Fd=E 4 vk, UIRAE  UMTS(universal mobile
telecommunications system)®] <dX-o|t}. 3GPP(3rd generation partnership project) LTE(long term
evolution) E-UTRAS A}&3H= E-UMTS(evolved UNTS)Q] U¥-24, stz FolA OFDMAS g3t Ay
ol ] SC-FDMAS A{-&3tt}. LTE-A(advanced): 3GPP LTES] % 3}o]t},

T3k, 56 NR(new radio)< usage scenario®] Wa} eMBB(enhanced Mobile Broadband), mMTC(massive Machine
Type Communications), URLLC(Ultra-Reliable and Low Latency Communications), V2X(vehicle-to-
everything) & % 2]3tc},

Z8]al, 56 NR 7124 (standard):= NR A| =813} LTE A]2®] Alo]o] FZF(co-existence)ol we} standalone(SA)$k
non-standalone(NSA) & & &3k},

I8]a, 56 NR2 thFsk My gfg]o}l 7H4 (subcarrier spacing)S AQ3bH, st T CP-OFDMS, AH =
ol A CP-OFDM % DFT-s—-OFDM(SC-OFDM)& =] ¥3%ic}.

B oago] AAl o5 A HE A|2~BISQl [EEE 802, 3GPP @ 3GPP2 F Holk it JAlE xE EAS
o A" £ ik, F, B g AA oE 5 B g & AMe gEds] =gy s AHEkA
e HAE T FEES AV EAEC 98 e = o T3, 2 EAA S JE BE &9
2 A7) BF EAol &) AEE & Ao

AS watatA sl7] e, 3GPP LTE/LTE-A/NR(New RAT)S $15F = 7]<&spA|nt B wiilo] 7142 Exo] o]d
AdE = AL olyr).

SED
eLTE eNB: eLTE eNBi= EPC % NGCell tigt A& A U3h= eNBo] %13} (evolution)©]tt.
g\B: NGCeFo] AZAWRE ofret NRS A|dste =&

A 28 RAN: NR T+ E-UTRAE A Y3shAL NGCoF A% 2H8-8 F4 A= YES A,

Y ES A &EFo]2(network slice): UEHNA &etolas S0 3F W9 g 54 o ALES 87
A Ayl ed gE HAsle £F4E A FSESE operatorell 9JE] AHolE WESLA.

b

(<0
A
o2

_‘T.,

|EH A 7155 (network function): UIEHA 752 & Aod oF HHo|xst & AHojd 754 $45 7

A MEND et YA e] =2 e
NG-C: A} =& RANZ} NGC Alol9) NG2 | ¥~ FESE(reference point)ol] AFEHE Aol W g Ho] ~,
NG-U: M 2% RANT}F NGC Abo]e] NG3 @l @ EQE (reference point)o] Ab&EE= Alg

H] =238 (Non-standalone) NR: gNB7} LTE eNBZ EPCE Ao Zdel 948 93 PAR Q734U E= elIE
eNBE NGCE Ao} FdQl A4S 93 AR a735k= wix 4.

Hl 5H3% E-UIRA: eLTE eNB7} NGCE Ao} Z#Q dZ4E& e YAR gNBE 8738k= wijx] 74.

AREAL Aol ESo]: NG-U QIE}so] 9] Feh.

Al At

T 12 B A CA ARbskE el A8d 4 o= MR AA A Al=F] 7o) dElE e Eoltt.
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= 18 #FE3H, NG-RANS NG-RA AM&-#F H (M 22 AS sublayer/PDCP/RLC/MAC/PHY) % UE(User Equipment)
of gk Alo] URRC) ZTREF FUS AFshs gNBER T

47] gNBE Xn QIE]Ho] 25 Fall 45 dA¥H.

7] gNBE EgH, NG lElHlo] =5 F3 NGCE Ad¥ ).

B FAHoREE, AV o\NBE N2 AEHo]~E E3) AMF (Access and Mobility Management Function)®, N3

¢lejHo]~E &3] UPF (User Plane Functlon)i ﬂ@%\ﬂr.
NMR(New Rat) F™EEX] (Numerology) 2 Z#H Y (frame) T+F

NR AlZ=Bld A= T 7 EZA] (numerology) E°] X¥E F Atk AA7]dA, FHEZAE A 114
(subcarrier spacing)¥ CP(Cyclic Prefix) ®s|=c] 2J&] AHol= 4 A}, o] wj, th2] Muzjgo] 7+7
< 718 ABAEY 3AS ﬂ?NU%a%UOE*ﬂl%@mlg)dOiw =" Ao, =13, vg =
2 HkEm Fapo A w9 U ABIE e 1AE o] &3x] Feva MHEXERE, olfFHE wHEERAE
T g9y Sydos Hegd 5 9l

EE, R A2FelAE U] FrERA0) e e Zae FrEel 498 5 9l

OFDM(Orthogonal Frequency Division Multiplexing) FTHE=EX % X4

re

olat, NR Al=glellA aefd < 3l
]

NR A|=R oA A ls] = vha=o] OFDN 7 ERA5S & 19 2o] Adojd 5 glrt.

# 1

H A =22 05K7] Cyclic prefix
0 15 Normal

1 30 Normal

2 60 Normal, Extended
3 120 Normal

4 240 Normal

5 480 Normal

NR  Al2"loAe] =l  FZE(frame structure)®t FASF], Al GAdo vk =9 ArE
LYW N o) AZE wgle] WS BARG of7]oA], M =4801000) 5 N =409} shgpy
(downlink) @ A2 a(uplink) Age [+ =OuN/100-7,=10ms o Sopo S A ool(radio

frame) 0.2 FAHC. o7lelA, Ba mgele zpzp Li =N /10007 =1ms o 5oy oy 19 o) A
B9 (subframe) 52 FAETH o A9, AFPAd F & AES ZHAS D P I F A=
o Zglglso] AT F Y}

= 2= B AN A Agtals el Hem 4 Qi A B2 AlzddA F¥ea oo sgga =
o] 7he] BAS LpET

= 29 yebd A o], @& (User Equipment, UE)ZE HF-E]e] Arekalg el ¥ o] AL g ol A
o) &g sy xelgle] AR L =Nulh o6 AZajol Ft.

T ERA “o thake], S (slot) 5 ABZ ol < 0nn VUL 1} o) Zolels £ 2 WS )

slots# "
Adw, e mae weld S0 ey g pae we dARG. sl age Vg
A% OFDM AR5 pAdm, Mwi olg¥E FHE2x 2 &% AH(slot configuration)d] wel 2

Ak, AuTeelr &F 7o) ARe B MBIy ol OFDM AR FNeme] AZ3} A7HH oz HY

S @ e AL oy, ol YA 53F (downlink slot) = Y
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A &F(uplink slot)e] E& OFDM AEE0] o] &2 &= glivtes S v s},
2 FHEEA 4o Aut(normal) CPol W3 &% o OFDM A &9 2 Yeyx

# oA 2] 2 (extended) CPoll theh &3 3 OFDM &9 & HEhiY.

=31
w
o
4
=
il
fr
N

¥ 2

Slot configuration
- N D Nl N N‘1“’ Nt
symb: N fr symb frame 153%
0 14 10 1 7 20 2
1 14 20 2 7 40 4
2 14 40 4 7 80 8
3 14 80 8 - - -
4 14 160 16 - - -
5 14 320 32 - - -
X 3
Slot configuration
0 1
o 1 slots ;e slots gz 574 slots sz slots 1
N, éymb N, frame N subframe N symb: N, frame subframe
0 12 10 1 6 20 2
1 12 20 2 6 40 4
2 12 40 4 6 80 8
3 12 80 8 - - -
4 12 160 16 - - -
5 12 320 32 - - -

MR E2] R (NR Physical Resource)

NR A]2®lo Aol &7 A (physical resource) &3}, <QHeY X E(antenna port), AFY 1=
(resource grid), AFY LA (resource element), AFY &5 (resource block), 7H2le] 3}E(carrier part) 5©|

aeld & Ao

WA, otHlY X ES #HEsY, HY XEE SHHU X E o] Aol tEE Alde] Hdd dHY XE
del T AlEe] WEE AERRE F2E F A=RF AoHr. st dHv XE Ao AlEo] WrEE
Aol A9l 574 (large-scale property)e] tH& tHU XE o] 4ol &utH = A=Y 22 5 3l
= A9, 2 /M9 ¢ty ELE= QC/QCL(quasi co-located &2 quasi co-location) ¥Alel rka & 4= Qo).
of7lol A, 7] BHe 542 AA FHit(Delay spread), E=Z2 FAH(Doppler spread), T35 FZE

= 3
(Frequency shift), B¥ 441 3¢ (Average received power), 441 Elo]W (Received Timing) & 3t} o4&
Z3sk),

T 3 B mAAA AtetE Wie] AgE £ dE T BA A2EloA AdstE AU 1E] = (resource
grid) el o o vehict.
T 39 Fustd, A aglerh Fag g9 gow VAN qEgolsr T, e MEZH ] 14

x 2 OFDM ABEZ FAHE AL drdoez 7|esht, od d45iE AL o),

NR A]2Elo| A A& E = A3 (transmitted signal)s MV ABIgolE2 FAHE U e 1 ol A}

9 ages @ P Nawo] oFDy AESo] ola) AwWwT, ofr]elA, Vb =MEoh, 4y M= Ay Ad
PAZL Yehfa, o, FrERASEY opel Ay e} shgga ttel® 2ebd 4 Qi

o] Z9-, & 49} o], W ERA 4 % ohu} XE p ¥R d}e] A9 1=} A4E 5 Qi

= 4 B wAAelA Aokss wWle] He® 4 gl oHy TE 2 FrEza 8 49 a9t o=S U
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]
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u}
LT )
i

22 4 9 oy} XE po| sk Y ez 7 24 Y Q2 (resource element)E A HH W, 91

g B (kJ)OH o mHFHoR AWt o)A, AF=0 NGNS 1= Zug oo Abe] eldlxo]ar,
T=0.2"Nin —lz uzae] YolA Ae 912 AF3ch, 2FolA A 245 AT gz, Agx

A Wl o) ojggiet. o 7oA, 1= %N o)

(p.10)

weEed 4 9 gy ¥ pol @ 49 ax EDe wa gcomlex value) o) agad. £%
(confusiomd 9Fe] gl 44 £ 54 Quu XTE =5 FuEA7F 5494 R& F P, du=E

pH 4% Ef(drop)d & flom, T A B4 gk W mE el | & gl

RB _
T3, 22 29 BE(physical resource block)e Fup4r o] Aol N =13xz0l A B

- ‘ﬂ
L FRE g AdA, B Y E25e 0%H Ve 1714 HE7 ARG, o] o, Fu g Ao

9 5
7 219l B2 WS (physical resource block number) w9} 24l @25 ®zhe] s s8ba 13} o] F
SEA=

F24 1

e | K

PRB NﬁB

w3k, Flelo] BE(carrier part)St TEFlo], W 29 El=o] A B A (subset) TS o] &Fte] Fal mi=
A3 e 44D 4 b, o] w, ddo] 4 e AFses A" AY B9 A (set)S T 99
Aol A oRE] Niw ~171x) ME 7} wj AR

Self-contained €% 7%

DD Al="el A dole A5 latencys HA3F8L7] Yate] 541 New RATONR)IAE = 59 ZS self-
contained slot structure® xzstar git}.
%, & 55 & HAA A Atsle W]l A48E F U= self-contained slot 7+ du#lE& WeERd Eolt}.
%= 594, B 2 99(510)2 sheF A Alo](downlink control) 999S yreRaL, AN F(520)2
= Ao (uplink control) 99 YEhdL,

olFd FAI7F §l H(530)2 downlink data AEE 918 A82 % d3l, uplink data AEHS H3l A&
[e)
N

z9] B2 3 19 slot WolA DL A& UL Ao] &xpd oz A=, st slot oA DL
data® BEWar, UL Ack/Nack® $Alg 4= v},

o]¢} & slote 'self-contained slot'o]gfal Aot 4= lr}.

=, olgd slot 725 FallA, 7142 doly dAF oe @A o] dER dolE AHE/NA Al AR
ZoA =9, o]z 13 HZF oy AL latencys FHA3tE = vt

5

R

fr
fr
!

o]# 3 self-contained slot oA, 71423} Gdrd Al 94 ®

Rroa FARER dgle)
EolA FARER déshs FAgE H ARE A (time gap)ol

sttt

o5 93l &Y slot FFoA, DLAlA ULZE AZE = AJde] UF OFDM symbolo] B3 7F(guard period,
GP= dA =},

AMalo] W (Carrier Aggregation)

o] Al gel adshs B4 #42 HE Aol (Multi-carrier) A

o
it
oM,
tilo
[l
4
e
o
o
O
AN
re
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

S5S0l 10-2313324

ol AL&5E 49y Algle] Alay L= se]o] W (CA: Carrier Aggregation) A|2®lolgt 38 FjdS

A3l FalA, HE1E ke Fd9E 78T o 53 g1t 2 dig & (bandwidth) S 7HAE 17 o]

AXAE s2]o](CC: Component Carrier)& W3 (aggregation)dte] AM&3te Al~®lS Oelr),

2 dtgolA dHE Agoe Aol ®HIN(EE, wbd FJAA)S oulstd, oju Algloje] WIS AFe

(contiguous) 7N&le] 7k W3HE ofug} H] Q1A gH(non—contiguous) W&o 7He] WIS &5

stdgast g o JAHEE HEAE Agelse] v o2A 4449 & Avk. 3¢
AXIE o

(e}

o

of(e]sl, 'DL CC'ef stth.) o Jsk A Hx Aelei(o)3F, 'UL CC'eF det.) =7 =
(symmetric) g-2dolgta star, 1 47 & A& v 4 (asymmetric) FAdolgta o). o9} T2
welo uknl AA | Y9ZE F A (bandwidth aggregation), =FEZ HAl(spectrum aggregation) 3 #

golsh 850 AHgE 5 Ak,

o) BEAE Aclolsh ARl FAHE Aol i LA ALDAHE 1000 G137 A

5 7 HE

she AL HERE vt 53 gi9Et 22 gi9E5S JHAE Ul o3 g E A o, d3ste Aol
o] Y& 7|E INT Al2=®¥3e] &3HA (backward compatibility) FA1E $lsiA] 7] A]2®loA AME-sl=
gEo g A & Q. odFE EolA 7]1E9] 3GPP LTE Al&=®ldl A= {1.4, 3, 5, 10, 15, 20}MHz I HE&
21938k, 3GPP LTE-advanced Al~®l(F, LTE-A)ol M= 718 AlAavlate] 338 98] A7]9] fdZEvts o &
sto] 20MHzE T & HH9ES AYstEs 3 & vy, E=3, 2 dRdA AMEEHE Aol B3 AAge VE
Al z=Blo| A ALgahE 33 Aagle] M= aEFs Foste] Aol HEE Adates & F% ).

E-A A8 4 A4S deshr] el Alcell) o] dS AR

At Flelo] e 23S o5 Al(multiple cells) $HE o2 d7AS S Jub. AL sz x4 ((DL CC)F
ek £ CO) g Ao o=z Aoy, AFHa AP g 84F oy, weha, AL 313

A AY g3, B 3EEa Ay A AYPeE FAdE F Yy, B ddo]l ' e AAE AH
Al (configured serving cell)S 7FA|+= % 1709 DL CC¢F 1709 UL CCE 714 &= doy, EA o] 27)
olAel AAE MY A VA E AgoE Ao FukEe] DL CCE 7FAW UL CCo <+ 29F ZAY ZHt 2
< AT

T, 2 9l E DL CCoF UL CC7F 7AE e Aok F, 54 ¢ A7
CCol F~Hut} UL CC7F o #2 g ¥ 3E= X9 5 dok. &, g 3B
7y el Fag (A9 FA Fu)7 AE OE F olite AEe HEFoeR o]
"A(Cell)'e dMrA o7 A& EE X o] AB e

o

¥ AW AS spx= AL ]
Y(carrier aggregation)< 7}
] 2 5 AT, o7)A, EhE
FHo A9 A= FEEoJof g},
LTE-A A 2"lol A AMgEE Ao szatolmg] A (PCell: Primary Cell) % Al#At g A(SCell: Secondary Cel
DS Z=33t. pad S8 AR A(Serving CelD® AREE 4 ATk, RRC_CONNECTED Zefell A% 7iefof
H3te] AAHRA A AY Flelo] WIS AYIA e dEe A, PARY FAE AW Aol o s A
gtth. WA, RRC_CONNECTED “gefel lar siEjo] wW3te] AAe wde] A9 st oo AW Ao &A1
Rom | A A Adoll= PAY skt o] de] SAdo] e

) 110('
X

rl

¢

A A (PAE SAD 2 RRC stebrEE Fal AAE S k. PhysCelllde Ao &9 AT AEARZ 058 503
7hA o] Agks 7hITk. SCellIndex™= S*“ 2 5} Hs}oq A= 78Sk (short) AWAR 13E 7744 9
4ake 7. ServCelllndext AW A(PA Ti= SA)S AW3}7] 9)ate] AL&¥ = 1Fek(short) AEALZ

058 77k49] A43hs 7HRITh. 032 PAlol A851, SCelllndext SAo| #§3}7] 9t wlg] FoFT),
Z, ServCelllndexoll A 74 #& A ID (EE A Qd2)E 7HX= Ao] pAlo] Ht},

PAL zgto]Wy] Fu4 (%=, primary CC) oAl s2tste AS nsith. wdo] 7] A2 A (initial
connection establishment) 3} é% FYSAY 2 A-HAH JAES FPdst=d AHEE F o M=o I
Aol Al AAld AE XA Fx 9)\‘3}. w3k, pAL Jlglol W3 FAEA AAHE AW A F AoA-" FAY

F4l0] He A ou@th. Z, wwe Aule] PAGIAR PUCCHE B Wob A%e ¢ ov] AxY AnE
g53AY BUHY dAE E"‘;%‘@}E] PAWES o] &3 4= glt}. E-UTRAN(Evolved Universal Terrestrial
Radio Access)e lglo] ME 374S A Usl= oA o]%A Aol AH (mobilityControllnfo)E E3He= Ab

9] A=< RRC 92 A4 4 (RRCConnect ionReconfigutaion) WA X Z o] &3le] =on HAx}=S Q&) paAvtS A
7:]6‘]— Eal) wd O}]\];}_.

= T =

SAe AHdeE] F34(%E+5, Secondary CC) AollA s2stE AL ouist 4= ot EA oo pALS syt
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
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dgEy, SAe 3 o] &9E 4 gtk SAlS RRC fA0] Aol o]Folzl o] Fo A shdta F7HH
T AdE AFsted AFEE oAk Aol WI A ddE A A = Ae A A
5, & SAo PUCCHZ; &34 eth. E-UTRANS SAS Alglo] W3t 348 A dste gl A =718 o,
RRC_CONNECTED Arefoll = ##w Ao Fxa ddd 2E Aa®l AWE EA A9 (dedicated signal)&
Bl AT 7 Adrh. A= HRO] WAL #AAE SA FiA D Fr oste] AljdE 4 o, o] w A
9 A=< RRC 9924 AAA (RRCConnectionReconfigutaion) WAA|E o]&3 4= lt}. E-UTRANS & F SA
QoA HREANAES Y] Wit o MR Aoldt sengE 7HAe 54 Al1d® (dedicated signaling) &

Lo

27 nek 248 B0l AAE oo, BURING Ad A4 FAA 27l FARE Pl Hoisel s

ogel sAe TP VEADE FAT £ Ark. Aol 3T BN PA L sde 27 PRUE A

24 A% 5 Q. olste] WA el Eetolre] HEUE Aol (PO)E PAS FAT ovE A
7

o2 % )

S oglom, AT AEUE Ao (S0 S8 A v AgE 4 A,
—Hsf A Azl A HEAE Aelol % lelo] el A hehn,

% 69 ()% LB A=dolA ALgss wel Alge] T25 tehich, ZEAE Algololi= DL Csh UL CC7F 9l

. shuel AEUE Aol 20Mze) FAE WAE AL 4 A,

% 69 (b LIEA A2geld g Aol 33 722 vehit. = 69 ()] Z5) 20MHz9] F3t5

2718 2 3 09 ARUE Felolst 2GR A2 thebiith. DL CCsh UL CC7F 2h2 3 % glont, DL Cest

UL CCol 5ol Alge] Qi e ohth. Alelel WHel B9 wiEe o (0F Ao BUHYT 5 Qar,

FPY A5/ AT & AT 4D AE/HIHE FUE & Ak,

>~
oft

22 o] =
=2 T MR T

54 AoA N9 DL CC7F #ElEle ASods, EYIE dod M (M<N)7fe] DL CE &3
o, v M Jfe] AgkE DL CC WS EUEHEI DL A5 218 4 Qlu). me, JEYIE L (L
M<N)7He] DL CColl $-AM<&9E Fof 3 DL (CE wibo] sgst 4= glon]  o]gfdt 4% UE= L 719 DL CC
Al BUE e oF git), o] e BAL AT Hdfdm Hgeo] Hgd 4 .

MU

oA ¥ =

=
Iy
of

st a Ao wET Faae (e DL 09 A&3FEa Yo vkea Fa(EE, UL ) Akeld #71A]
(linkage)s RRC ®A[A e} & A9AIS wWAIAY A=" FHo| oa] A= + vk, & 59,
SIB2(System Information Block Type2)ol 2lalx Aoju= H7)Ao o)A DL A3} UL xpe] Z3to] 4
g ok FAFeR, H7AE UL IWES Y25 PDCCH7E AEEE DL CeF A7) UL THEE AMgshe
UL CCZEel #isd #AE omE &= 3ler], HARQE 913 dHlol§7}
AE7F AEEE UL CC(%E+= DL COZHe] W3 #AIE 9md 2 Q).
thbo]l sl o] Sdo] AHAHW, WEYIAE AAE SA(E)E I (activate) HE= v
(deactivate)d 4 qivt. PAL 34 @Attt WEaE &A/1 24 (Activation/Deactivation) MAC Ao
g3

Baa,

2 /u1gd NAC Aol e4= A" A71E 7 AL, 7709 C BE(C-field) 2 1706 R BE=(R-field) S *33}
A

I

L4 (MAC control element) & AFFo 24 SA(E)S &3} = H

3
o] SEl(octet) 0 R FAHT. ¢ == 7z SA ¢l A~ (SCelllndex) HME AL, SAe &Al/n)EA
JEE A Alet. ¢ = gho] '1'2 AEE™ S SA AQuaE X SAle] #A4slEE S A Aska,
AEdm &g SA AdAE JFxE S HEAslEE AL XA E

AAE S H=E elo]w (sCellDeactivationTimer) S FA8la, Elojw7} wtgd o 3y SAS
| Elol™ zto] Elol™ (sCellDeactivationTimer)e] Z+ ¢1~El~(instance)o] &=,
Jd&lo] o) AAFY. SA(E)o] F71E uf = M=o o)F 7] SA(E)S HEA s AHolt).

2 Zh TTIOlA Zh2he] e SA(E)ol tate] ofefe 2 w43 FHFT.

- dto] EX TTI(MEZH Y n)olA SAL FAlslsls &4 /0184 MAC Alo] .45 A8k, a2e Azl
EfojHe] sdate TIHAEZHY nt8 = T o|F)olA SAS @Adsstar, g SAy #Hd eolHE
(AHAZA T, o] SAlS EAslslttE A2 whito] SAl Ao A] SRS(Sounding Reference Signal) A4, S

A& st CQI(Channel Quality Indicator)/PMI(Precoding Matrix Indicator)/RI(Rank
Indication)/PTI(Precoding Type Indicator) ®.il, SA AbofA PDCCH EYEH, SAS ¢33k PDCCH EYEHHI}

e Al s4 BAS 4gdhs AL o g,
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

- Yol s—xg TIH(MBEZH ) n)ollA SAS WL stshs 44
19l n) FAstE SAI FHEFE Elo]wr} waEEW, e %
9 nt8 T I o]F)ollAM SAS wEAgslaL, | S ElolwE Fusly, g SA¥ FHEHE TE HARQ

HHE ¥ (flush).

- gA3le SA o] PDCCHZF AdFH a2 ZWE (uplink grant) T+ 383 52 (downlink assignment)S A
AEIAY, Ee @A3tE SAS 2AEYSE AW A g PDCCH7P ddstd SAs Y I aWE
(uplink grant) X+ st A %"J(down ink assignment)& XAl , @2 F SA FA@E Elo|HE A
Al 2Fstet,

=
~
jas)
=
~
=
~
d
=
it
o
1_‘
o]
R
N

Aol WA stEH, W S AoA SRSE AFdEA| ga, SAS $3
ko SAl oA UL-SCHE AE3kA] gor, SAl oA PDCCHE EUYESHA] gkt
ek W& LTE/LTE-A A/ AES 7|Fo 2 AuEo] 9o}, o] Mo HoE 93 A
= AbstAl gate] HEed 4 9SS ERolth. 53], 56 N

[e)} [e)
= = T
A2 5 e Aol ¥ WA AuleEe ® 73 28 S

5 72 NR Al="o A Ao B3hs mes vz Al ] 2 E (deployment scenarios)?] olES yERHT,

T 7% Hushd, F1 2 P2 242 Al Fa<e(EE Al S35 Y, Al Agde] Fa4, Al 4 F350)0
2 AR A D A2 FaF(EE A2 Fa dY, A2 Ao T, A2 A TR A AS 9
ngk 4= gt}

579 ()& A1 CA WX AU & yEpdY. = 79 (a)o] YERd AT Zo], F1 AF F2 A 53 $%
of Z&A(co-located, overlaid)@ & < o] A, F M9 #old(layer)E2 BT S AW
(coverage) & AFE 4 Ao, F 719 ¥ 101301]"19] ol (mobility)o] X¢¥€ 4 o}, s AUl e
F1 Azt F2 Aol 5U3 Y (band)ol A= ¢S £ 5 Jut. iF AU dMdes 49 F1 A 2
F2 A 7rell&= W (aggregation)o] 7Fesk Aoz 7|d4E 4 AT},

T 79 (D& A2 CA #ijA] AU o5 YERdth, & 79 (b)o] YeRd 27 o], F1 A7} F2 AL 5dg 914
of EAT 4 AN, F2 AL o 2 HZ £ (path loss)Z ¢13dte] o 2 AMAE AP £ Qo). o]
A5, F1 Avte] Fws AWAE AlFst, F2 A2 X2 Z(throughput)S 7HA3s7] fl8 o]8=
o] W, o]FAdE F1 Ao AWAd 7|ukste] FE = Avh. T AU &= F1 A7 F2 Adlo] th&

(o1 F1 A2 {800MHz, 2GHz}, F2 A2 {3.5GHz})el EAeteE A5 2T 4 ). 9 AlugdAls,
THE F1 4 9 F2 A 3rell= ek (aggregation)o] 7Hed Aoz 7ldE 5 9l

T 79 ()& A3 CA MR AU LS Yerit. & 79 (o)o] YElht A3} o] F1 A % F2 AL B
2o EABAR, A AA ABFES FIAIIEE F2 Ao otEluE F2 Ale] AA AZ" 5 Qr). o
, F1 AL S8 ANZAE AFepARt, F2 A FAHoRE o & A2 &4 o o3 9 (hole)S 7}
TS F1 Ao Ao 7|uksle] 8" 4 vk, 9 Alvg] = F1 A¥ F2 Ao
: Ao {800MHz, 2GHz}, F2 A& {3.5GHz})el EA8t= 73%2 EEE 4 k. alg Ay
, e 71A = (eNB)e] F1 A 9 F2 A2 AWM 7F FHEE Gl W3 (aggregation)o] 7HsE

T 79 (DE A4 CA #x] AU LE vepdth, = 79 (Dol yehd RAF Zo], F1 AL wla= AWXA
(macro coverage)E #|&3tH, F2 994 HX4 =% (remote radio heads, RRHs)> g+ i\x}%(hot spot )l A1) A
g NS 9 o] 8E 4 Yr}. o] W, o]FAHL F1 A9 AW R 7|utete] FdE & r}t. A A
L= F1 A 9 F2 Aol Fd3tk (o 1.7GHz %)Oﬂi\i DL H]-A424 ¢l 702 o] (DL non-contiguous carrier)ol
Sats A9 2 F1 A3 F2 o] g thelS(el: F1 A4S {S00MHz, 2GHz}, F2 A& {3.56Hz) EAlehs
A¢E BT 2 5 v e "]L}\“/looﬂ’ﬂlﬁ, F2 (=, RRHs) &2 A3t A2 € (underlying) F1 (=,
2= A)(E)F Bl 7tsd ez vigiE F Q.

T 79 (e)& A5 CA HiA] AU LE vERdTE. dd AlvEles At A2 CA wix] AluE L9k FASEA R,
Mol Fikr F fvtoll g AWAYE dd F JAEE FIG AYE FA7](frequency selective
repeater)E°] WixE 4 Qtt. AT AU oA E, TS 71X 7 F1 A 2 F2 AL ANIHAI} FHEHE
GYoll A W3te] 7ted Ao JdE 4 Urt.
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[0119]

[0120]

[0121]
[0122]
[0123]

[0124]

[0125]

[0126]
[0127]
[0128]
[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SS90l 10-2313324

Mz g A Agd 9d AolAwtk, FA3 TTIo thdh UL ZWME(UL grants) % DL & (DL assignments)
o] =¥ A% (physical layer)ellAo](e]: Aol 4o 4=, 5 (propagation) R w2 Alvpe] o] oJ&Eshe)
Al ElolW }o](reception timing difference)™ MAC B2 o F3FS Fx ¢S 4 v}, &S intra-band ¥
A& CA 2 inter-band W& 4 (S EFolA WE CCE FolA 30us7HA9 Aol A™t 2]A zpol(relative

propagation delay difference)E AH&d a7l & + 9 ol&, 7IA=9 Azt AH(time alignment)o]
Hd 0.26us® SAH7] wZol, o] FA7]oA EHH%‘E]—E CC% oA 30.26us7tA o] AQ AEY=
(delay spread)E Agd o7} Jduh= AL 9udt 4= Qo). L3k, o]=, whibo] th=9] TAGES %'+ inter-
band CA°l thsl] 36.37use] TAGE 7+ HU A=A A% Elo]™W Ao](maximum uplink transmission timing
difference) & A dlloF ghrte A& on|d ¢ QUrt.

CAZF wix &&= 49, 2 Efe]™W (frame timing) ¥ SFN(System Frame Number)2 W3te AEo| AXA A
2 5 9

LTE PRACH(Physical Random Access Channel)
¥ 4+ AA LTEoNA A ¥3}+= PRACH formate] L#HE vepdic}.
X 4 & 4 Ad%=o], A LTEAA APst= AW cell radiuss 100.2km ©]t}.

LTE networkS ©]-83%F in-band operatione 9= Aol HU 459 cell radius Qo] &L s},

#* 4
Preamble Cp GT Max. delay Max. cell
format duration duration spread (us) radius (km)
(us) (us)

0 103.1 96.88 6.3 14.5

1 684.4 515.6 16.7 77.3

2 203.1 196.9 6.3 29.5

3 684.4 715.6 16.7 100.2

LTE o}&3 o] 4-step 7 A-7]¥(contention-based) RACH procedureZ A g3tt}.

(1-step) Msgl: RA preamble %

(2-step) Msg2: RAR(random access response) (TA command, msg3 scheduling)
(3-step) Msg3: RA messages (RRC connection request, UE id)

(4-step) Msg4: contention resolution messages (RRC connection setup, UE id)

Msgd ©]%¢] E2+e msgdol thadl HARQ-ACK, UE idE *3&3F RRC connection setup complete message A% SO
2 A3,

NR(new radio) systemol|A] 12]&}i= use case scenarios(eMBB, mMIC, URLLC, V2X)3} uvbFsk S wl=
(frequency band)olA¢] wiX](deployment)E i1#dle] NRS AZAE shzlo] (component carrier, CC) HE T}
&gt i =22 A (numerology) & A3},

o714, numerology: A B.7g]e] 7+A (subcarrier spacing, SCS)¥} =3+ A X|(cyclic prefix, CP)E Z3h},

B mAA+= numerology’t CC ¥® /%= CC Itoll Y= < d+= NR carrier aggregation (CA) AF3lolA
timing adjustment(TA)E A Y3t WHES AT},
oMol AgEE A 2/ B9 A aya/E
el 2 A E 5 9o,

rlr
=
s
=
t
s
o]
ofy
o
2
H
o

hhe e s

off
(A

i3

5

TAE time adjustment =¥ timing advance® T3 E I r}.

Timing advance (TA)¥ 7]A] (ol :eNB)oll A orthogonal uplink/downlink transmission/receptione 9sir =,
uplink slot(%3 subframe)®} downlink slot(F¥EE: subframe)®] £7]15 @F7] YaiA UEZ} uplink AH A] <l
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[0138]

[0139]
[0140]
[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

S50l 10-2313324

7}sl= timing offset& &3},

NR2 % 79] CA deployment scenario 4(HetNet) & X93}7] $3] v 719 timing advance group (TAG)
, & multiple TAGES AA3 L, TAG HE A2 & TAS AE3}e] uplink A5S 38 5 ).

=
=

TAGE A= 39 cell(EE C0O)E *3e = .

TAG % PCell& ¥3&}E= TAGE pTAG, SCellwtoz FAE TAGE sTAGE L F &3},
%7] pTAGe] ™3l initial timing A X3 random access (RA) procedureE E3ir ES5HT}.

o]F, sTAGel w3 timing B3 RRC-CONNECTED “FejellA] NPDCCH(narrowband PDCCH) orderd &%
contention-free RA procedured F3lA 5= 4 A},

=, B mAM= NR OCAlA TA T multiple TAS X|93}7] 993 Z+¥ requirements, TA AlEA
(granularity), 183 TA Hdigts 243 WHS A,

ojst et Al o= Fal i WAHAMCNA Alteh= Wl el AvRyE e

(A1 AA 4
A1 AA o= H DL =4 Blol® xpo] @+ AF(Max DL receive timing difference requirement)S AR

NR CAl A4 downlink CCE 7F9] receive timing differencex UES] 4741 W9 (receive buffer), X< (latency),
HAd(max) TA 5o G&FS =}, o]7]A max TAE TAY HUgS 2|3},

Z A 1 AN dE F2A17] buffer size FH, latency® Z0|7] elA], T max TAS #3814 max DL

receive timing difference requirement= ZAA3stE= Wiol| thsia A sict,

2831, A7) max DL receive timing difference requirement oF2] vk WHHECTH 1 WA W 3)o 7]
st A4 4 9o,

ga}m 12

v 18 $=2Al By 2 AFSH(Receive buffer requirement)E 12#d}e] A7) max DL receive timing

difference requirement& ZAAs= o).

P

E9o], (Cle=R¥E 4215l downlink control A&7} CC2EYF-E] $=Al13}+= downlink data W] I}=3}A
A5, @22 control datas A 2|3}7] A7LA] datas bufferingdfiof 3l F-Ho| UL 4 U,

g 7490, A7) max DL receive timing difference requirementi DL receive buffer sizeE 7]Fo=2 A
[e)

o] w, CP overhead?’} SY3dti, UES receive bandwidth?} T93 2SS, CR2ERE FAlstE data:s
[e3]

SCS(subcarrier spacing)ol A#glo] M4 data rate’} &3},
we}A, A7) DL receive buffer requirementi= SCSoll A#glo] TdstA ).

CP overhead7} ©WE A%, (PE A93 HF data rateZ} tt27] wjiEo] 441719 DL receive buffer

requirement 7} TFEA AA=E = Q).

= £9], extended CPY 745, CP overhead”} normal CPH.T} 37| wjiol, AA @& DL receive buffer
requirement = A% T},

DL receive buffer sizeE UE capability® T+AE A%, ZF DL receive buffer size 3% oA =Y 4=
= Z1ZF2] max DL receive timing difference requirementS ZA3}al, UE capabilityell Wb ZAA % max
DL receive timing difference requirement®] 433} max DL receive timing difference requirement”’} A}

$HES @ 5 o

W=, DL receive buffer size® minimum requirementS A3}, 47| minimum requirement®l] 3]%3}+= DL
receive buffer7} A¥9&d 4 A= HY DL receive timing difference FS = max DL receive timing
difference requirement= ZAA3}o] UE commond}tAl AF&3t== & 4= ).
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T, 3y Bt TAG(s) WollA A Y3t DL receive buffer requirement®] FHAZS 71522 max DL
receive timing difference requirement”’} 2% aL, a9 #t-2 UE commonstAl AH8-4 4= AT},

DL receive bandwidth’} &7} 79, data rate’} &713}7] W&o %Y DL receive timing differenceE A
A3s}7] 913k DL receive buffer requirementi =7}8}A ®th.

w24 | max DL receive timing difference requirement A7 A], DL receive bandwidth”} L& % oo} &t}

d= 59, Y max DL receive timing difference requiremento]*, DL Receive bandwidth”} Nufj Z7}spH
DL receive buffer requirement®= Nulj Z=7}tA] Ft}.

walA], max DL receive timing difference requirement: DL receive buffer size /X, DL receive
bandwidth X 2 /X*= CP overhead® & sle] &3 Zo] AAE 4 r}.

"DL receive bandwidth X, DL receive buffer size Y& A 43}= UESl thafA], CP overhead”} C1 73-%-, max

DL receive timing difference: Zo|t}.
o714, DL receive bandwidthE® =2He] ﬂ/Vc} Go A 2 hsl= Ho DL receive bandwidth T3 8@ CColl
2 A Q3= AW receive bandwidth & 9ugd 4 9},

Z= o]
=

DL receive buffer size: 3% CCollA configure® 4 U

i)

A DL receive buffer size, T+ minimum DL
receive buffer requirement & ¢ju|g 4 g},

CP overheadt WHEZA o & AFEE+= (P overheadol| 3193l normal CP, ®=+= CP overhead”’} 7}4 2 extended
CPE 9m|e & Ut}

dE E59], normal CP7} extended CPHE.T} 5«3 DL receive buffer size 3}ollA Bt} & max DL receive
timing difference® A 94& 4 AU},

w2bA | normal CP9} extended CPE FAldl A|¥3dl7] 9314 normal CP 7|52 % max DL receive timing
difference’} 2= 4 Ut}

(HH:H 2)

Uy 2= 2l @ F AR (latency requirement)E skl A7) max DL receive timing difference
requirement < ZAA 3= WiHolt),
Downlink control®} downlink data 7+¢] DL timing difference® <¢1&]4] downlink control 441 A]ZHY-E data

decoding &8 A|A7MA Y A7+E& A9 F 9},

webA | latency’} F2.3F AMu] 20 thal A latency requirementol] ¢J@lA max DL receive timing difference
requirement 7} A|gHE 4= A},

(v 3)

U 32 Max TA requirementS 11eddle] A7) max DL receive timing difference requirements Z2#st= W}
Holrt.

Downlink control 44l ¥ UEE downlink control decoding, uplink data +¥H] TX downlink data decoding
T (He3 H$, HARQ-ACK #H]) uplink A% 59 528 F3sA Hr}.

uplink A% A UEE= TAS #8384 Ht}.

oluf, &l TAZ 11¢Jdle] uplink HE FHE wpxjof &}7] wj&ol TA wHE AAH o7 yplink AES YallA
7}83 UE processing timeS Zo]EA Hru}.

Max TA A3 A% 7183 UE processing times FR3}7] YA max DL receive timing difference’} A|g+2

F 9,
(A 2 AA <)

2oz, A 2 AA de HA UL dAE golw o] 2 AFH(Max UL transmit timing difference
requirement )& A3t ol I
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[0194]

[0195]
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[0203]

[0204]
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NRelA CA deployment scenario 4 (HetNet) &S X|¥3}7] 918 multiple TAGE A7d3te] TAG HZE AZ o
2 TAZE 283} uwplink A4S 38 5= Qo).

o] W, & tZ TAGE
A5, T slote] A1ZHH

A % 9

2

5= (e.g., pTAGS} sTAGE HEH+E), uplink A% 7+ transmit timingo] ThE
1/ ZAo] align¥ A gowmr &8 & (power allocation) SHo A EA|7F

Xﬂ

o]#]dk UL transmit timing differenceoll ¢3dt power allocation FAlo] & 3o F

o]z UL transmit
timing difference a}ollA, slot Aol7} &2 A9, (e.g., SCSo] 2 ) B z

°
jutad
N
O

s Sof, SCSo] NulZ Z7}3te] slot Aoz} 1/Nel7F =A, slot U A7) power allocation A= Ga+e
i WSS N S7keHAl H

o]8}, Max UL transmit timing difference requirement® ZAA3stE= thokslk o] sl Arwj &},

U 18 pax SCS 7122 2 Max UL transmit timing difference requirementZ AA3st= Aolt).

kX Al AAY, slot dol7t oS5 power allocation Ao ¢k ddko] Az ez},
wEbA] | o] EAl"S W3] s, S numerologyol AA§lo] slotW power allocation FAjol 23k o3k

el
=
A 8 A9 max UL transmit timing difference requirement”} max SCS 7|&=Co= A
Max SCS ¥ 2 AA %+ max UL transmit timing difference requirement #t2 max SCS =7|el w¥Ha]#] WA=

dE E9], max SCSo] 15N kHz ¥ 7%, max UL transmit timing difference requirement = “+7] max SCS
o] 15kHz¢l 7$-¢] max UL transmit timing difference requirement Zt thH] 1/Najd 4 glt}.

o] 714, max SCS& 39 system T+ frequency band F center frequency T TAG = CColA] A Y3t=
BE SCS #E T HUad 5 Urt.

32 max UL transmit timing difference requirement #t¥ (max) SCS¢Fe] #AI7}F BF FAlo table FH
2 71AE § o, o] Ag- oA HAHEE UsE5o] H8E 5 Q).

TAG T CCollA] A Q3= max SCSS configured® TAG T3 CColAY, AA UL AES 438} activated
TAG =& CCY 4 o,

U o= 31 Ay EA 2E0 2 Max UL transmit timing difference requirementS ZA#3st= Ao|t).

= W 2% SCSoll AFaiglo] max UL transmit timing difference requirement 2% AW e AFE3l= Ao

oA Wi, EA SCSE 7=z, (e.g., 15 kHz SCSE 7|2 =) max UL transmit timing difference
requirement 7} AA 3, o]& AA| AFE-SHE numerologyol TAIGLe] 83t Aol

of

W 2+ slotW power allocation TAlo] 93k &S dA HEE FAL HArt e 450 Hegd 4

o}

dE E9], SCSo] N2 F7}1sled slot ZAol7F 1/Nwi7)F == Z9-olx|1k, b2l TB7F N7He] slote]l 2A 2
<

s

HAA A&, BE g M slotSo] 25 A4% shte] BE thA] ®olA] decoding® 4 Uth.
o] 7%, 3lute] Bl thallA] power allocation A2 JEFS Wiz BlEo] AAS 7] Wi, W 25 oA A
A 9H 149" slotW power allocation FA|o] 93k 9J3kS U4 v &= X dar}) g,

%
shbe] TB7F NI slotdll mEA AAA HAEHE A9 o dA]Z slot aggregation®|t} multi-slot

scheduling® & % 9t}.

o

(HH:H 3)
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W 38 scheduling 9ol whabd 9 1 =& 9 2 3 S MdstsE Aot}

= "M 328 slot aggregation B multi-slot scheduling o%-of weba] ¥ 1 == W 25 AASES
s 4 .
dE 59], slot aggregation ©|4} multi-slot schedulingS configuredt 79-, HW 1o] A=, 13A] &

=
=
e 3%, 9y 2t 439 5 Ao

T gog "W 1 = U 29 A%a)A] slot aggregation B=E multi-slot scheduling®] configure® <=
dE Eof, Wy 10o] A%, single-slot scheduling® slot aggregation ¥+ multi-slot scheduling &5
%l 5

E=, N 27 AAEW, 54 slote] pover allocation Al %k F&E ol W& 5 7] witel slot

aggregation =¥ multi-slot scheduling®t A= == #3kE 4 Qt}.

o] 7]A], single-slot scheduling &F}¢] TB7F 1719 slotel]l HEH =

rir
e
rﬂ:
)
ro,
oM,
4o
i
=)
2
Aui

X719 slot aggregation©]t} multi-slot scheduling< 3Fute] TB7F N7HQ] slote]l 2A AHA A$E = T
o2 Uys e,

=

A7) max UL transmit timing difference requirementE ZAAdl= WHolA] AW max UL transmit timing
difference requirement #te] A€HE A%, 9 AR S TFE FAd ng AYHE nAH ghol AL,
= AFA RRC configure®:® 3td 4 9

(A 3 AA <)

oz A 3 AA o TA granularitysS ARk W] 33 Ao},
71¥ LTEY) 7%, TA granularitys 16Ts® & o] ).

o714, 1Ts = 1/(30.72MHz) = 0.0325us.

LTE normal CP9] Zo]i= 144Ts (¥E+= 160Ts)o]7] wj&oll, TA granularity®} CPe] B]&S WW | 16/144=1/9 ©]
o}

ThA] W3 A, normal CP Wjell ¢k 971¢] TA 24 @7} EA) sk},

)3, LTE TA granularity® Lol® AR&-ghvhal 7FA3Fal NReIA] 120kHz subcarrier spacings AM&3l= 4
& TA granularity®} CPY B &2 16/144#%4=4/9 4 % <)

=, NR2 CP Wlol] oF 27119 dxo] TA =4 T97F A4 5 U},

TA wlA] 243} TA estimation error 55 #3HHA, NRolA TA granularityol] thdh 4o & asic},

TA granularitys single TAGS! 7299} multiple TAGS] 790 we} v & wyoz AA4"E 4 9rf.
Single TAG 7%

(¥ 1) TAGZ} single numerology® A% 74-$-o]t}.

(¥ 1-1) TA granularity® SCS ¥H=Z AAE 4 9},

NRel Al TAG”} single numerology® T2 7%, TA granularitys SCS H& AAHEE 3 4 g},
SCSE 2 MA == TA granularity #k2 SCSell ®bH||8h= @Y 5 2

dE 59, TAGE A= SCSo] 15kHze] Nwjol® | TA granularity: 15kHze] TA granularity th®] 1/N#®j

scale downdlA A= 4 A},
(31 2) TAG7F mixed numerology® A% 74-5-o|t}.
o] 7%-, TAG W Hth SCS 7122 TA granularity’} A9 & g},

NRelA TAG7F mixed numerology® TA4E 25, tAl D3l TAG W t¥st SCSES Zte (5o EAlstE
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AL, 1 FA Hu SCSS 71ZEoF TA granularity’} AAE 4 ).

dE 5o, TAG W Ho SCSo] 15kHze] Nefo]™, TA granularitys 15kHz¢] TA granularity thH] 1/Nuj=
scale downdl|Al A= 5 Q).

Multiple TAG A<

(39 1) ZF TAG7} single numerology® T4 7 $-o|t}.
(U 1-1) ZF TAGS) SCS ¥ = Z}zF TA granularity’}F AAE 4 ).

NRoll A Multiple TAGE FAsl= Z+2Fe] TAGZ} single numerology® T2 7249, ZF TAGHZE &g SCSo a3
3k TA granularity’b AAHESF & 5 Q).

olu, Z} TAG = TA granularity’} AAT = LHOZ £ (1) WHo] A&H 4= A},

n

WU 1-2) multiple TAG W max SCS 715+ S. = TA granularity’} A4E 4

il

NRoll A Multiple TAGE A8k Z42h9] TAGZF single numerology® +AE 4%, &%59 TA granularlty e
S 98 2 TAGE FA3=SCS & £ Augk, (i.e., max SC9)S 7|F 9 & TA granularity’} AAFHESE &
T Ao,

dE o], TAG W Ho SCSo] 15kHze] Nefo]™, TA granularitys 15kHz¢] TA granularity thH] 1/Nuj=
scale downdll Al A4 4 9},

i

(WH 2) ZF TAGZ}F mixed numerology® TAE 74 -$-o|t}.

~

HFH 2-1) ZF TAGS] max SCS 7]+=C 2 Z+Z} TA granularity’} A= 4 A},

NRoll A multiple TAGE TAsl:= ZHZFe] TAGZF mixed numerology® TAE 7%, tA] @alA TAG W thoFsh
SCSE Zt= CCEo] &A% A9, ZF TAG = max SCS 7]FC. % TA granularity”} 22 234" 4
TAG M & max SCS 7]F & TA granularity7} AAEE WS single TAGY A9 (WY 2)E Agd

=
(A 2-2) multiple TAG W] max SCS 7]% <2 TA granularity’} AA=E 4 ot}

NROlA multiple TAGES Al Z+2he] TAGZF mixed numerology® TFAHE A%, thA] ZaiA TAG W c}eksh
SCSE Zh= CCEol &AMt A, 3549 TA granularity F8& 9814 ZF TAGE A3 SCS € < U4,
(i.e., max SCS)S 7]+2. & TA granularity’} AARAHEE & 4 Q).

A7) TA granularity A3 "9Ho] A max TA grolu T, 4% TA granularity gko] 282 A%, g
A" max TA #olv} TA granularity a2 X A0 vg] A= mAHHA ZrolAu, Apbdel] RRC
configured #d 4 AT},

(A 4 AA o)

o2, A 4 HAA o Max TAS 23t wel

Y

=

g Ao},

NRoll A max TA A4 "W TAGZ} single numerology® TAH+ A9 mixed numerology® TAH+= A$=
T 4 o

WA, TAG7} single numerology® A 7o s Ao,

TAG7} single numerology® T/3% 79, max TA 274 WO = th-& A 714 Wi Eol djal] &3 Er}.
(39 1) SCS & max TAZF AA == whgolrt.

SCS & HAEE max TA #h2 SCSoll ¥hile] #AE ZteF A== 4dd 5 Ut

& £o], SCS7} 15kHze] Nuljo]®, max TAYE 15kHze] max TA thu] 1/Nwj7} S|=% dA= 4= o},

o] S ALg A9, TA granularity® SCSell J3#glel gde kol AFSE 4§, TAGS T4 SCS gkell whet
A max TAZ} Z7F == 7423874 @),

I8ar, max TAZF S7F =& 7HAsho] whela MAC RAR 2 MAC CE TA command bit size’} $7F & A4S 4
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ATt

ojuw] | TA command bit sizeZ SCSoll ATglo] 1A37] a4 TA granularity”} max TA9}F & W o= SCS
of whald TAE zt= o= A" 4 9l

—~

HH 2) max TAZF AR =& Whio|t),
o] HFH L Max TA ZHS TAGE FASE SCSoll Aagle] nAE Fro =z AAS = whHo|t,
H

al

o

H e 71E LTEY Y3 max TAS X Y38t7] 91814 LTES 53 max TAR 1A
TA granularity® max TAS} Hl&Eo] AW gro= Alg=E 4= Q).
o] W, nAHE L AAH 7153 max SCS 7|=oz HAAH d &

T, max TAS ASA, TA granularitys 19 SCS H& TA granularitys 2R3t HHES 283Fe] SCSO

ueka o2 AA el AHEE 5 9l
oluf, MAC RAR TA command bit size¥ SCS whetr ZF7}slAv A 4= Q.

dE Eo], SCSo] Nuj =718bH max TA:= A o)A 9k TA granularity’} 1/NejlE FAE a1 o] wlgbi MAC RAR
TA command bit sizei log2(N) bit T+& &= 4 i},

(WH 3) hybrid max TAZF AA T = Wyoltt.

712 LTES} 5<Y3F network deploymentZ AR&3H Z9-, CC SCSo] Z7Fsltiglt= LTE 459 max TAS X3}
= 3ol dad 4

o] Wl o3 o initial TAo] T L3 max TAS 1AE oz HA3FIe] LTE 59 max TAS 2=
St}

Z12]ar, TA tracking A&ol A9 max TAE max SCS ¥ E max TAS U274 HAASe] MAC (EE §&Fo= &
g AEF T 5 Q).

TA tracking 3ol A max TAE SCS Z/EE= (PE 13 Y 4 ).
o E9°], 7] max TAT= SCSoll Whold| #AIE ZEF HAAHE= #d = A,

t}S- o2 TAG’} mixed numerology® T4

i)
on
o
g
=
o,
i
&,
re
i)

TAG7} mixed numerology® TAH 4%, max TA 24 HHO R t}S Al 7Fx Ho] s Awkc),
(B 1) TAGH #HA(min) SCS 7|22 max TAZ} A= & Wolo,
o] W2 TAGE TA3%:= 2] SCSE 5 min SCS 7]+ 2% max TAZF A4 HT).

ol & E°], TAG Wle| LTE SCSQI 15kHz SCS#} 15kHze] <= #iell alldst= skt o]/de] SCSo] AT 25, Ao
_/]:

% LTE 459 max TAS A Y3==F 3}= Wyo|t}.

wkoF pmin SCSo] 15kHz & & 9, 1 min SCSo| AA % max TA Fko

)
oo
it
ui

Min SCSEZ HEH+= max TA FES SCSol wHal# #AE ZEE HAHE #d & Jdu. odE £, SCS7F
15kHz 9] Nejo]™ | max TATE 15kHz9] max TA ©thH] 1/Nuj7} H =& A

(W9 2) max TAZF == o).

o] WS TAGE Aste SCSEC daHglol LA E max TA #ho] A=+ WHeolth. A H max TA 2 7]
LTESH 547 max TA # % 9031, =& NRelA A2 4 oah= max TA #d 4 it

(0 3) TAGYW max SCS 7122 max TAZ} A FH+= #wolt),

o] WS TAGE TAISIE U9 SCSE % max SCSS 7|22 max TAS AASE Wyolth. NRIA TAGZE
mixed numerology® TAE 4%, I T max SCSE 7|F2 =2 TA granularity’} A EE WHS AHH T,

TA3 ], TAG W ) SCSo] 15kHze] Nwjo]™ | TA granularity+s= 15kHz9] TA granularity tH] 1/N¥l= scale
downdl| Al AA3= AS dAIHST
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15 kHz ®r} & SCS, (e.g., 30, 60, 120 kHz)& 23gk TAGYl thallA o]w] LTE Rtk JH3A FHa4% cell
deployment scenarioZ 7F4% 4 S A9, max SCSS 7|F 02 max TAZF AA=E S rt.

TA granularity$} max TAS 25 max SCS 7|02 F4d 73—°r, max SCS zkell #Agle] MAC CE TA command
bit sizer TUsA FAHI, TY bit size® THFE TA command €] integer #tS max SCS Zholl whabA]
scaledte] s el FE|7} %E‘r

dE Eo], max SCSo] Nuj o]®, TA command® integer #S 1/N H3ato] AA TA oz L= Jud &+

2719 max TA A4 ¥hdo] A% max TA kol A TA granularity #te] €2 A%, dld 248E max
TA Zkolu} TA granularity Zhe EF Ao vg] FYyHE 2AE kol A, ARdl RRC configure® #HY I
A

(A 5 AA] 4D

tteoz A 5 AA o= oA AW DL buffering © UL power controlel]l A|3k(restriction)S AAs= Ao
o

Max DL receive timing difference:= UE DL receive buffer sizeol] &siA A|3+d 4 Ut}
3%

gear, ofol uhebA

DL receive buffer size’} & UEx= A9 7}53%F max DL receive timing difference’}
DL CA V5@ 0ol o] Wold 4 it

ol9} T3 NR CAA of2-3 Z2 restriction®] dd 4 AT},

- DL receive buffer sizeZ} X ©]&} E+= uwke] UEe] tialA DL receive timing difference”} Y us ©]% T+
Y usE Z¥3h= CC 7] DL CAE Agsict, &= sl DL CC & 5 Shubvb schedul ingdt=5 b},

1714, DL receive buffer sizes= UE capability &El= eNBolAl report¥ = o] A, B+ max DL receiver
timing difference requirementZ TEA]Z]7] 98lA RE UE7} oFHom z3ojol F= 3o DL
receive buffer sized 4 it}.

Z9]aL, A7) Max DL receive timing differencet 53+ UE DL receive bandwidtholl &J&iA Agtd 4=

DL receive bandwidth’} & A%, XY 7}53F max DL receive timing difference’} #FA3}ar o]o] wielA DL
CA 7Fsgt CCo) x=3fe] Algke = k. o]9} #H=-FNAl NR CAAdIA b3 -2 restriction®] I&EE 4 U},
- DL receive bandwidth”7} X MHz o] T+ %33} UEo] thallA] DL receive timing difference’} Y us oA
=Y usE 298kE CC 749 DL CAZ Algksich, == 313 DL CC & = 3}uvb schedulingdt== 3hu},

o]7]14, UE DL receive bandwidth¥ configured DL bandwidtho] A4, Hi& 24 DL datag "F/‘]a—ﬂ o=
activated DL bandwidtho]Zlu}, = @I frequency bandollX Al&dk= Hdl DL bandwidtho] v, HE= UE7}
A8 4= 9l A DL bandwidthd 4+ o).

t}2o % Max UL transmit timing differencex= %A 93+ power allocation A] EAE wwol] #A|3kd <
o=d, XY 7}53% max UL transmit timing difference: max SCSo] 4= Zolxlt},
kA, UL CA 7Fa3k CCe x3to] AstE 4= uf. o9} IHSA NR CAdA T3 22 restriction®] 3L

4 % quh.

|
=
)
=3
e}
—
—
=

B

ansmit timing difference B+ F TAG 7Fe] TA difference”} X us ©o|4 E+ X3l CC 7+ UL

CAE At} =+ 3id UL A% = 3Y= dropdttt.

UL A% % 8= dropalok & 2, pTAGSF sTAGO] gk UL CASl 4%, sTAGE $-A dropdtch.
5 SsTAGE RN TAEY S A9, TAG id Aol 2J8)A drop =17 2449 & ¢l

dE S0, TAG id gkl & TAGZ ¢4 drop® 4 Uth.

Y4 7}53F max UL transmit timing difference: max SCS W= A% kol At max SCSo TAGe] A H
[e]
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[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]
[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]
[0328]

[0329]

[0330]

[0331]

E£5=0o 10-2313324

Olﬂ

Max SCS =2 AAF #HY A, 99 restrictiond X & max SCS HE Gfx|:= gd 4 k. &=, X
Zr& max SCSl whal& #AS L‘C &d & U

L 82 & WAAA ARISHE CA 8ol FFEa AE

O

i

Agshe wwel $ae Qdg ek wolu,

WA, w2 A 1 TAG(timing advance group)dll £3HE Al 1 AEUE s2lo] (component carrier) Akl A
A1 ATFYT NFE J|AZoR AE3(S810).

a8, A7) e A 2 TAG(timing advance group)o] ¥3E = A 2 AFXHE 78] o] (component carrier)
Aol A Al 2 A AEE VAT oR HAE3rH(S820).

A7, 71 Al 1 TAGSE 7] Al 2 TAGE A= th& TA(timing advance)”} #-82 4 9l
aga, A7) A1 A AEe AV Al 2 AEEa As ko] Hdl A4 Elold Zo] (maximum uplink
timing difference)™= ) A BIHg]o] 744 (subcarrier spacing)dl 7]1Z38te] 24= 4 Q).

ukek A7) Hul A BIE o 71_}
difference)+ 1/NWj=& %+

Nel F7kekeE A9, 7] Ao A% EolW Zo](maximum uplink timing

l~>

aga, 47 Hoa ABage] 1142 54 F3k4 W= (frequency band), “37] FA SAl Al B TAGO A
Agets MBA A5 F e 449 = 9l

w3, A7 Al 1 TAG 2 7] Al 2 TAGO] ik TA A4 (granularity)= 7] ol AB 2o 114 S 7]E&L

C7) A1 TAG 2 4] Al 2 TAG 2R @l e 2@ (single numerology) ® A AL EE Thge]
28X (multiple numerology) 52 AA=E 4 U},

I
oo

3, A7) A1 TAG 2 37 Al 2 TAGZF @Y = e1X] (single numerology) & A4 A9, Hh TA® AB
go} 74 Wz AAE 5 9

g, 47 A 1 TAG 2 7] Al 2 TAGZE ZZF ohgre] M E# A (multiple numerology) E2 AA4¥ A9, 7
TAG W Hd(maximum) TAE HA(minimum) MBS 7HAE 7|Foz AAHE 4 o).

o714 A 1 TAGE pTAG(primary TAG), 271 Al 2 TAGE sTAG(secondary TAG)Y < UtTt.

5 9€ B wAAoA AeteteE CA Aol st T AT E A v F2o ddE yeh Tolt,

HA, ©@Ee A 1 TAG(timing advance group)ol 23HEE Al 1 HEYE 2o (component carrier) “gollA]
Al 1R AEE 7IAFoRRE FAIRTH(S910).

a8, 7] @22 Al 2 TAG(timing advance group)ell X3 &E Al 2 HEWE Jl2]of(component carrier)
S5 7AwomNH FAEH(8920).

A7IA, 71 A 1 st A Aset A7 Al 2 ke As ko] Ao Al Eelw Zko](maximum uplink
timing difference)™= Al B3 A}o]Z(receive buffer size), A9 Al7t(latency) =+ HU TA 5 A=
shitol] 71 xste]l 24" 4 STt

2, A7) A1 egEa Ase SF9a Aol AE, Y] A 2 d39a Ase dFPa bolEd £ 9
=

WA 2 7 AN e EAR $UE SR den, s i a1 oolge] A4 oB 2@E Bd £ £
= olr/}_

= A

1 ] = =1 T M
T 108 #Hxsw, FA BA AAEE 71101003 7)A= 99 el HAF Tl wE(1020) S
JE_%LS]-;].
o

712151 (1010) 2 Z 2 A4 (processor, 1011), WEZ] (memory, 1012) % RF RE(radio frequency module, 101
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[0332]

[0333]

[0334]

[0335]

[0336]
[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]
[0344]

[0345]

[0346]

[0347]

3 gt ZRAA101DE P4 = 1 WA & 994 Agtd 7, A4 H/Ee= IS a4
AE o] ZrEF] ATES ZRAAMC o8 F3E 5 vk, viels ZRAMS} ddHo], TeAME
TEs7] 9% vds ARE AT, RF RES ZRAANS dAdEe], B ASE $A B/Es AR

e 2 AA(1021), WREE](1022) 2 RF RE(1023)S X s},
AXE S = 1 A = 9914 At 75, I4

2 T2 MM 9d FEE = 9tk WERIE Z2AXS dFdF =
S AASY. RF ZE5(1023)+= Z2AAM 9} Adxo], B4 2155 $4 9/Es FAE),

!
t
rr
o
oL
o
2
r U
i
ne
-
2,
ro,
i)
H,
T
2
il
fr
i
lo

R (1012, 1022)% ZRAA(L011, 1021) ¥ E= 9Fe] e 4 Qar, 2 deldl @ Fgom Zw
AN 42" %+ A,

E(RF  module) (% RF  #%)(1135), ¢ +2] S E(power management module)(1105), <FE|LH

(antenna)(1140),  wlE 2] (battery)(1155), 2Zd o] (display)(1115), 7] = (keypad)(1120), w2

(memory)(1130), A17F=(SIM(Subscriber Identification Module) card)(1125)(¢] T4 XEx<Ql), 23|#A

(speaker)(1145) 2 wlo] 42 E (microphone)(1150)& E&ste] 749 4 vk, @Ee w3 o] oty ©=E
= tse HuE x23E 5 Q.

ZZAAMIINE S =1 UA = 901]/‘1 Aotd 715, g R/ YHS FEsy. A el 2=

EZ ATL Z2AA o8 FdE 5 U

Uﬂ“ﬂ(nso)% Z2AAe AAH, TRAM 23 APy FARE AT, #H2E(1130)E Z2A4 U
EE R S = dx, #F gz goFdt o w T AMe dA" = Q.

= 118 #Fxed, gdie T2 AN (EE URE 215 T 2A 4 (DSP: digital signal processor)(1110), RF &

AEA= dE B 7131 =(1120) 9] HES FEAWREFS HAEAY) EE mlo]A2E(1150)F o] &3 54
T (voice activatlon)oﬂ o Hsl Wz 5 2 9y ARE dYIrt, T2 AE oI HWH HRE F
Asta, Az HIRE AFgE Ae 5 A3 71%5S Fs5e= Ay, 75 A9 do]El(operational dat
D AFFE(1125) EE MR 11B0TH $5 5 A, EF, ZANE 4847 AsT E¢ Aol
3 Y AN wE FE RS 02T (115) e HaFEl e + dlrh,

RF (1135)= ZEAAC AZHo], RF ASE 4 9/%EE FAgt. Z2AANE S48 A7) 9std
A& Eof, &4 B2l HelgE Tt T4 ASE A es Wy JHE RF BEO Agert. RF ZE52

A

= Al e

A ANTE A 9w FAE7] fEte] Al ](receiver) 2 AE7](transmitter) ® FAEC. QFEY(1140)+=
i 3 sk uff, RF 58 Z2AAM g3 A7) 93t
NEE tB_Lfii —’F Ak, HPH Aze 2FA(1145)E T3 =85 = 714

TFAA o2 % 12 FDD(Frequency Division Duplex) AlZ=®lo|A 8= 4 9= RF 2859 d¥E vehdct.

WA, AF AR2A, = 10 2 = 1194 7]&9 ZzAMEe A5E HolHE ZTaAAsle ojdza &7 Al
52 $2171(1210)9] AFEc}.

F2171(1210) WollAl, old21 &9 s+ fAG-d-obd=1 #Z(ADC) o o3 ob7|¥ = olw| A &S AA3t
71 98l A9 F3 ¥ (Low Pass Filter, LPF)(lle)Oﬂ o3 e, g3 |7 (Mixer, 1212)¢ 93l 7]
O 2 HE RFE A HAsty 1, 7PHol5 FZ 7] (Variable Gain Amplifier,VGA)(1213)el] ¢l&] +Z ¥,
AEeE Y1214 o3 FHPEE, HdE FZ7](Power Amplifier,PA)(1215)o] <J3] F71=
H, 94 (E)(1250) /Y 29X (£)(1260) & F3l #8353, <HeU(1270)S F3] ASHT.

EE, A ARAA, FEHW(1270)2 F-EFH ASES FAldte] FAE ASES AlgsH, o] e



[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

SSS0ol 10-2313324

=8AE (1250) &3l #h-9g5ar, $a71(1220) o2 Alsdt.

7] &l WMEkE AsE A9 E3 FE(LPF,1226)0] o&) JEHE | VeA(1227)0] s FEFo] opdm
de 25 E G55, ol & 10 B & 114 7jsd Z2A A6 AF ).

Tgh, 24 4#lE (local oscillator, LO) #A7]1(1240) & AE 2 4 L0 AZES 24 2 JgF Wgy]
(1212) % 3shaF Wg7](1225)el 7H7F Algghet.

wsk, 94 11 3 (Phase Locked Loop,PLL)(1230) AHAs FulpEoar] AF 2 54 L0 AEES A3
7] 98l ZRAAZEE Ao FRE A8k, Ao 4

9, % 120 BAE HEES E 120 BAE P40 b2 MdE FE U

132 ¥ WA A AlQtes Wlol A8 e A Al A RF EEe E uE dEdE e =

1tk

FAROZ % 132 TDD(Time Division Duplex) A]Z=8lo]A] F&=E 4= 9= RF EE9 42 Vgl

(]

TDD A|2~®lo] 4] RF 2E< $417](1310) @D 4417]1(1320)2 FDD AJZ~®lo] A1) RF RES F$217] @ F417]9
Tz29F Fd3i).

o]k, DD Al2=¥le] RF RES FDD Al2=¥le] RF RE3} 2ho7h ths -zl disii e Asinr2 stu, 99
Tl dEAE = 120 A4S Fxdrle I

M= ME =9 %] (Band Select

$A719] AE ZFZ7](Power Amplifier,PA)(1315)0] <& ZZ= =
1 3 2R, <ELH(1330)S

ZH Al
Switch,1350), W= 23 ¥ (BPF,1360) 2 <QFEV A9X(E)(1370)<
a AEHd).

T3, FA AEAAA, HHU(1380)2 SjF2HEH AZEs
A

QL 291X (£)(1370), M= B3 ZHE(1360) ¥ W= A
o2 ATEd.

oA HHE A 5 B wwe PHRAEI 5450 24 YR AT Aol 7 PHeL w
= oEge wEe BAA Aol gt @ AU Aew ndwolol dr. 7 FHRs EE 54 de 7
ez 540 ARHA 2 U ANE Atk B9, 9 FHLLE U/EE SHES AYS] B
ol AN e TASRE AR stk B ouwel 44 dqEdA A9sE $A% wA: wgE
Stk ol Axde AF FAol} B4 B A4 e zgd & A, E= 02 AAde dgss 74
Ee 543 wAY oAk SSRTHAAA BAK Ag BAT A e FFFES AGse] 44 o
g TR 24 T 2] g AR FTIOR TFAND F AL AP

B ogygel i 4 et g FE, o Fol, sudol, Aol (firmare), AZEGS] EE IREY 2
T 5o o) FAY = Ark. smeeld] g% FA] A, B owwe] 4 UA o shb EE 7 o]y

ASICs(application specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays),
ZRAA, FEEY, vtolaR2 ZEEY, nfo]la® TR AN T o3 FdE F U

lojut zEdolo] o e g, 2w I Aa
A, B ol gEE ?aﬂ_% F AT AxTEY
sitk. A7) wiRE= 4] ZEAA R EE
E2AAS} dolHE Fa tg 5 gl

Jye Bowge WA 54 Helud 9 Wy e 548 du pAsE & e T4 7
SRl A, WA, g = ot Ao ohl Ha A4l
Aoz aridelol Gr. @ wel Weli AA A7del FelA Aol ldl Agslor sk,
S7HA e Ul A Y] mE MRS B

0

i

9‘4

(SR o - )
- & Iz

> rie
T

fl
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[0363]

2 2o 3GPP LTE/LTE-A/NR A]Z~Hle] ALHE= o2 4oz A
o vreg A BA Alzwe] sk Aol sbsdit,
=y
=]
+ NGC
N /
I\ /1
| \ /|
[ /|
[N /
| \ / |
| \ / |
. o
NG-C/U / NG-C/U
@ ()
i NG-C/U NG-C/U 3
: \ 0 / | - NG-RAN
gNB \ / gNB
()
Xn / Xn
\ /
\ /
\ /
\ /
gNB
=g
steral3 Ty |
Atsraig Ty el |
Lo
} : NTATS
—
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(a) (b)

EH8
 AlE )
Y
M1 TAGO E &&= M1 66 &0lA L3810
M1 UL ASE JIX=2=2 &8
Y
M2 TAGO 2 == M2 66 0lA L 35890
M2 UL ASE JIX=22 &8
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