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5 A 4
F7H9)
ATE1
Tl A Aol A g Bl glojA,

PRACH (physical random access channel) ~2]91& (preamble) ¥} PUSCH (physical uplink shared channel)

S EFshs WAIA A (message A) & F 53k 25 H

A7) WAIA] A B Al RS 2Esta,

W3l T 39 (transform precoding)o] H|EA3}HE 7] %3] A7) PUSCH & €3 DM-RS (demodulation
reference signal) ¥} #&% DM-RS A9 A=7ke g AA4E SHE £ 7] PRACH i Eof 7] %319
AAE L,

271 DM-RS 7} 8tv}+¢] (single) OFDM (orthogonal frequency division multiplexing) A E ujo] AR 7%
3to], 7] DM-RSel|l tiall 4 7fe] DM-RS X E7} A&+, W,

AT 2

A 1 ol oA

A7) mlg] e TRES e 2 A, U
A7+ 3

A1 el lolA,

A7) W3k =839 (transform precoding)o] B]EAA3}H ] 71 Z38}o]: A7) DMN-RS A @29 /s 1 &= 2 ¢,

Al 1 ol QlolA,

A7) Wsk 39 (transform precoding) o] A sH] 7] %84 :

271 DM-RS Al@ 29 7l 191, H#

AT™5

AHA|

37% 6

Al 1 ol QlofA,

7] PRACH el e, 2] g o) PRACH el liEel Fae,
v}

7] ©h52] PRACH Z2]HE-2, 7] DN-RS Ald2=9} ##Hd shutbe] DM-RS Akl v ==, *

O
ok

A3 7

22 (memory); 2
71 ek A2 E st ol gl ZRAM (processor) & Ee8RaL,

A7) St olgel TRAME:
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PRACH (physical random access channel) X~#]91E (preamble) ¥} PUSCH (physical uplink shared channel)
S ¥315= W AIA] A (message A) & 58T,
7] MAA A E F418kaL,

W3l gAY (transform precoding)©] RH|ZEA3lEe] 7]%3tod: 7] PUSCH & 93 DM-RS (demodulation
reference signal) ¥ T#EF DM-RS A2 A=k vg] AAE THE 5 A7) PRACH Zg 8o 7] %35lo
A=,

AF7] DM-RS 7} 8Fvhe] (single) OFDM (orthogonal frequency division multiplexing) A& o] AA =] 7]%=
ate], A7) DM-RSell thal 4 7§e] DM-RS EEZF A Ys=, 4.

A7 8

Al 7 3ol glolA,

A7) mE] ARE FREY AfLE 2 9, X
AT 9

Al 7 3ol Qo] A,

A7 A3t gAY (transform precoding)©] WAl g H ol 7]%3}o]: 7] DM-RS A|@ =9 /4E 1 & 291,

A7 el 9lolA,

A7) W3k Zal5Y (transform precoding)e] EA st ol 7] %38} o] :

47 A=, ol ©ev], UESA B A7) AAVF 23E A= o9l A& FH A T st o) 4
]

Bl A=
AT 12

7] WAIA] A o] 3E&%H PRACH (physical random access channel) X2 8E- (preamble) I} PUSCH (physical
uplink shared channel) & & 53+ JAHS ¥ ghslar,

W3 xg]3Y (transform precoding)o] B|EA3lEe] 71%38to]: A7) PUSCH & 93 DM-RS (demodulation
reference signal) ¥ F#HE DM-RS Al@29] A=k vjg] AAE STHE T A7) PRACH Z2]gEof 7] %3}

2= aL,

271 DM-RS 7} 8}}¢] (single) OFDM (orthogonal frequency division multiplexing) A& ujo] AR 7%
3ted, A7) DM-RSell tisll 4 70e] DN-RS X E7} A Y¥ =, W,

A7 13

4
o

B Al 2=Ele] Aol Qloj A,
w22 (memory); %

A7) W et ddH sty ool L2 A4 (processor) & X3,



[0001]

[0002]
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A7) sy o de] TR AAM =
HAI A A (message A) & 418},

AF7] WAlA] A ol E3FEl PRACH (physical random access channel) 2] E (preamble) ¥} PUSCH (physical

uplink shared channel) & #53}aL,

W3l gAY (transform precoding)o] RH|ZEA3lge] 7]%3ted: A7) PUSCH & 93 DM-RS (demodulation
reference signal) ¥} A& E DM-RS A9 A|=7ke vjg] AAE THE S A7) PRACH Zg] i Eof 7] %35}
AQE L,

AF7] DM-RS 7} 8Fvhe] (single) OFDM (orthogonal frequency division multiplexing) A& o] AA = 7]%=
atol, Ab7] DM-RSel thal 4 7He] DM-RS ¥ E7} A=, 2.

AT 14

T B0 Al z=gle] Aol Qlej A,

3} o] e] 2 A4 (processor); 2

7] s o)de]l ZRAATE WS RS sk sty o] WEe] (instruction) & A&k sk o]
o] WEE (memory) & XF38tal, 7] WH:

PRACH (physical random access channel) ~2]91E (preamble) ¥} PUSCH (physical uplink shared channel)
S ¥33}= YAA] A (message A) & E531aL,

A7 HAIA A & FAlstka,

W3l ZTgl3Y (transform precoding)o] W] &EA3tE] 7]%3ted: A7) PUSCH 2 93 DM-RS (demodulation
reference signal) ¥ F#HE DM-RS A9 A=k vjg] AAE STHE T A7) PRACH Zg]gEof 7] %35}
AA L,

A}7] DM-RS 7} 3F1+9] (single) OFDM (orthogonal frequency division multiplexing) Al&E o] AAHe]| 7%
akod, 7] DM-RSell thal] 4 7fe] DM-RS ZE7} N5 =, FA .

AT% 15
sl o] el L2 AA (processor) 7F WHE FSEE = sl o] WA (instruction) & A3
I 2 MM -3E 75 ulA (processor-readable medium) o 4oiA, A7) HH L

PRACH (physical random access channel) X2 91E (preamble) ¥} PUSCH (physical uplink shared channel)

S ¥3Fe= HAIA] A (message A) & 538 94, 2

o

P71 WAA A 5 SRk S

x|

et

W3l ZTg 39 (transform precoding)o] B3l 7]%38tod: A7) PUSCH & 93 DM-RS (demodulation
reference signal) ¥ B#HAE DM-RS Al@A29 A|=zke njg] A" THE F A7) PRACH Tl & 7] %238l
A=,

AF7]1 DM-RS 7F 8Fbe] (single) OFDM (orthogonal frequency division multiplexing) A& el A" 7]%
atol | A7) DM-RSOl thal 4 7He] DM-RS ¥ E7F A A%E, TEAA-35 7} w4,

e 4y



[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]
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I 9k, gutH oz B HE AAEE JMEe A|2E AYd(HEE, A 99 5)S FEte ts AFEAke
o] A& ALY F v tF A& (multiple access) Al&=Bolth. thF A& A=Y o E=% (DMA(code

H
division multiple access) A|Z®l FDMA(frequency division multiple access) A]Z=®l TDMA(time division
multiple access) A]Z=®l  OFDMA(orthogonal frequency division multiple access) A|Z®l, SC-FDMA(single

carrier frequency division multiple access) A|Z~Hl So] git},

T3, oS B2 32 771Eel de & B4 &S aFsHA #el weEl 71€9 RAT (radio access
technology) ©ll Hl&| d/d¥ Enld B2rwie FAlo digt ZoAdo] diFsa uh. =3 t49 7171 2 A}
EES AdAste] AA AYA Y kst Au| A2 AFEstE ujA]E MIC (Machine Type Communications) 9A] =}
A Ealoll A e Ea ok, Bk obygl AFA (reliability) 2 A< (latency) o 973 Au]~/UE & 1
Hgk T4 A|2E tzile] 1w Q).

ole} o] ¥ wuld Hzwl= EA wfA]E MIC, URLLC (Ultra-Reliable and Low Latency
Communication) & ¥k AFAH] RATS| E=9¢] =9¥ i ).

g J§
ddstef= A

= JHA ] s AAdee B A Ala"dAM dEE Al

rir
s
.
e
W,
o
(nt
By
dg
ol
rir
9
I
2
ofl
o

HR, B NG R AAEES BH A A2EelA 2-28 RACH BAHE 15 WIAAA el RACH 712 2
PUSCH 718] 719l tha3h 34 % o Ashe 3E AT + Ut

R, B NS TR AAAES R BN Alsuel A 2o RACH AR 4-2%) RACH A7} 7HS] RACH 7]
3 FH7E HEHEA ool WE HAAL o T4 P D olF AP FNE AFT & Avh,

B ONA TR AN AEANA ol Fa B /%A AAES ol AN ATFE AFER ABHA gov, 9
A 2 T J1%H BAES olst MYT B AN i AANERTE o s1Eepd A B
A4g A7 A o8 meld = ek,

BN e AAdEe FA BN Asgdr AEE S4Asks WY 2 olg Adshe 3AE AT
2= o)

T

A e theket AAldEol mEW, P Al A2l wde] ol Algd & At

A A1 A Aol A 7] HWPHL: PRACH (physical random access channel) X~2]8E (preamble) ¥} PUSCH
(physical uplink shared channel) & X3}l AR A (message A) & 53t A L A7) HAA] A &
FAel= A4S LT 5 9.

A A A AAj oo A AF7] PUSCH 3=, DM-RS (demodulation reference signal) A9} ¥ DM-RS & ¥t
A A& AA oo A AF7] DM-RS A2, A7) PRACH E] &9 RAPID (random access preamble identifier)

A2 A el A,
o oste] Al 7]
o] W= 1 ol 2 ©]

o
N

] PUSCH 7} CP-OFDM (cyclic prefix based orthogonal frequency division multiplex)
Z3tod: 7] DM-RS AlE e, A1 H49] DM-RS Al@ 2 FollAd Aeisa, A7) A1 i

AAIA AA el A, &) DN-RS A2, 7] AlL 7R DU-RS A2 FollA 7] RAPID ol 7]%38te] A1)

_6_



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]
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2 4 9lhh.

A A AAl Ao A, 7] PUSCH 7} DFT-s-OFDM (discrete Fourier transform spread orthogonal frequency
division multiplex) ol &3t} AAH 7]%x35}le]: A7] DM-RS A=, vg] AAE e A2z 2AE
T Ao,

AAA AAlde A, 7] DN-RS =, A2 7N59] DN-RS EZEo| 7|23} F41E 4 9l

A& AAx oA, A7) DM-RS 7} 3} OFDM (orthogonal frequency division multiplexing) AlE o] A
A 7|xste], 7] A2 NG9 HOgS 4 € 5 U

A1 AAleol A, 7] PRACH Z2]i&2, ve] 24d vhe] PRACH ZEiesel 232 & Ao,

AAA Aol , 7] Thae] PRACH Ze e, 37] DIRS A7zsh s shte) DI-RS Ahslol v
+ o

2 olAe e ArdEel Hew, T B4 Axde) 227 AFE 5 vk

EREREER gt Ad® st olel =mmaA

-2
2
x

>
>
)
ot
N
e
)
t
n
)
@
=]
o
=
N
5
>
>
)
)
t

(processor) & X3¢+t &= 9},

AN A AA oA, A7l sy olake] ZEAAJE: PRACH (physical random access channel) =%
(preamble) ¥} PUSCH (physical uplink shared channel) & ¥3+8li= WA|A] A (message A) & 53, 4

HAA A & AT ¢ AT

A 2A DA oo A A7) PUSCH =, DM-RS (demodulation reference signal) Al@29} @ DM-RS & ¥t
[e)
QA A AAJ Ao A, 7] DM-RS A2+, A7) PRACH =2 8E-2] RAPID (random access preamble identifier)

A A& AAld oA, A7) PUSCH 7} CP-OFDM (cyclic prefix based orthogonal frequency division multiplex)
o olate] AAgdo] 7 %3dte]: A7) DN-RS AlP2E, A1 7i52] DN-RS AlA2 Sl Aeida, A7) Al A5
|

o] M= 1 ol 2 olstd = k.

A Al A Ao A, 7] PUSCH 7} DFT-s-OFDM (discrete Fourier transform spread orthogonal frequency
division multiplex) ol &J3}e] AAH| 7]1x35le]: A7] DM-RS A=, vg] AAR sl A|dxz 2AE

o

A Al A AAlo A, 7] DM-RS &=, A2 7159 DM-RS XEo] 7]x3s}o] A4 5 Q).
A Al A AAjde A, A7) DM-RS 7} 3}v}2] OFDM (orthogonal frequency division multiplexing) A& Wjo] A
A 7|xsto], 7] A2 NG9 HUgS 4 4 5 U

olF @7, HENA R 7] FAF 238 AF o9l A& FH A

AAIA AAldel A, 7] B dMAIRX] A (message A) & FAISH= B4, 2 A7) wWAIA] A of EEE PRACH
(physical random access channel) 2] 99E- (preamble) ¥} PUSCH (physical uplink shared channel) & @5
g RS ¥ 4 Q).

e

5!

AA A AAl e A, A7) PUSCH &=, DM-RS (demodulation reference signal) Al@2¢} #&EE DM-RS =
[e)

A Al A AA A A, A7 DM-RS A8+, A7) PRACH 2] E2] RAPID (random access preamble identifier)

qAlA Aol A, A7l AA= wWEe] (memory): B A7l WR 29 skt o]l EZEAA



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
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of

AAIA AAe A, A7) St o]ide] TR A AE WAIA] A (message A) & FAlstaL, A7) WAIA] A o 23
¥ PRACH (physical random access channel) X~2]99E (preamble) ¥ PUSCH (physical uplink shared
channel) & &5% 4 ).

e

A A& AAofo| A AF7] PUSCH 3=, DM-RS (demodulation reference signal) Al@29} ## ¥ DM-RS =

b

14, 7] DM-RS A& 2%, 7] PRACH ] 8E-2] RAPID (random access preamble identifier)
]

.
-
AN Tk ANdSe] dEw, TA B Axge 3A7 AFE 5 A

A A A Aol A, 7] FA=: st o]k ZEMA (processor); H A7 s o)Ak ZRAATE WS
P =F sh= sl o]Ake] W o] (instruction) & A= st o]de] wWlEE (memory) & XE 4

A A1 H AAldel A, A7) B PRACH (physical random access channel) X~2]98%E (preamble) ¥} PUSCH
(physical uplink shared channel) & X3l WAIA] A (message A) S 5= A L A7) HAA] A &
Flste S LS F

T A

e

2
>
_&4
i

Aldo A 4F7] PUSCH &, DM-RS (demodulation reference signal) A]# 29} #A#HF DM-RS =

&
%o
D

el

>
_&4

e
)
e

Aol A 2471 DM-RS Al =%, 7] PRACH Z2]98E-2] RAPID (random access preamble identifier)
()]

e
thFgh AAleEel mad | skt ool ZRAIA (processor) 7F WS T8RS st dht o4
(instruction) & A&st= Z2AA -5 715 vl (processor-readable medium) 7} A|&E 4

2 1o

o
ol

.:Lﬁr}m o 8
z

A A1H AAldel A, A7) B PRACH (physical random access channel) X~2]98%E (preamble) ¥} PUSCH
(physical uplink shared channel) & X3}t wAIA] A (message A) & 53t A, 2 A7) vAx A &

=) [e) N
s AL THE 5 Ak,

A A1 A AA oA, A7) PUSCH +=, DM-RS (demodulation reference signal) Al@ 229} #&E = DM-RS & ¥3td

©:

Al A Aol A, A7) DN-RS Al 2%, A7) PRACH =~ 2] 99E-2] RAPID (random access preamble identifier)
]

wigel 2y
& A e TR AAldlEel mEY taat 22 adh v
AAe]l et AAdE2 A A AAFA ASs Feilshs Wl B o8 Ak A E Aled

—‘é
& ek,
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s=sq
AEE & A,

=
=

[0058]

o)

o8 1

[ 54

& 49

= 7g

!
oF

4o
il

=
o

)

[0059]

acs

of ] %)

=

=

Z2A FA 224 (structural elements)

o

L.

=
=

Z W3 (reference numerals)

T 12 2 Ay o

B!
1A

=

oF

SEEg)

=

=

NR A]2Hlof 7]
F A8 % &3 F-2% (Self-contained slot structure)

gud

1

pud

ko)

ko)

=
1=
€]

e}

48 7
48 7

o]

=
1A

TXRU (Transceiver Unit)$} <yt 24 (el

CCE-REG w33 B} <] odlAlE e}
TXRUS} oFElL @4 (element)e] o3t

TXRU 3 =23 <te

=

p—.

=

.

=

pu—.

=

p—.

of u}
of u}
of uf

AlelEol uh
Aol
Aol

!
F A4

§l_

kel

ok
ok

CREREE
10 2 A He

s
a

T
1

=

o

;i

<7

571

ol A]

0

o
4o

(Downlink, DL)

RAE

o}

(Synchronization signal)¢} A28l AKX (System information)o] ™3k W 2= (Beam sweeping)

7§19l

L
L

11

1

T

s

)
o‘x—]l"e“

SSB (Synchronization Signal Block)® -

}

k)
i

o

p

& 7

]
&

AlelE el

o A

ok

AAel T

X
L

L

L

12
Holt},

s
a

B
1

}7]

[¢)

DL CAPE A4

i

kel
pid

_?4

B
1

t7]

S

UL CAPE A7

i

kel
pil

_?4

B
1A

o

[e))]
=

o
o

Q]
=
Q]
=
—-free RACH A x}9

-step RACH 2 x}¢]
-step RACH Zx}9

+ contention

F o4

t 2

gl

kel

kel

kel

1=
(¢}

1=
o

=
o

& 7
& 7
& 7

;_l(
;_l(
a
Ay

L
L
L

18



[0060]

[0061]

[0062]

[0063]

[0064]
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=21 & 2 AL gt AAd S wfE wite] F2 WS ks UERd Zdolt),

T 22 2 B A gdst AAdEdd wE VAT F2 WS s YERd Edolt),

T 23 = 2 A gdst AAdEd wE WAIXA FA49 oA E YERH ZHolt),

T 24 = 2 A gt AAdE wE WAIZA & 23 A 79 A o E YERd o),

T 25 2 E A e AAldEdd w2 WENT 7] HE H o9 B4 S 0w vl Edol

o}

= 26 2 A9 thFst Ao Se) wE DRX &S of|Alg mHolth

T 27 & 2 A gt A Ed wE iy V)R Fre] T2 WS ks JERd =Ho)th

T 28% 2 A ke A S mE dwe] F2 S Yehd EE x|t

T 202 A9 thFst Ao S mE 7X] 5] 52 WS UEd EE =0t}

5 30E E AlY ks AAdEe] FEE F e AAE vERY =Holt)

= 312 E A gt AAjo Sl AHEEHE T4l A|AES oA g}

5 322 B A9 s Ao s H8d 5 e FA 7718 dAlsg

5 332 A9 st Ao s 485 E F4 71719 tE o E YERdt

= 345 B A gt A S HEEHE Fu 77185 oAS G

5 35% B A9 s A S 485 E A B AE T AHS A

5 362 1 A9 T Ao B 485 e AHS oA

Bwe AR AE FAG U

o]3te] AAAEL B JjA1e thdt AAdEe FAHLAEY EAES 2 YR A3 ASo|tt. ZF A

84 Ee B2 HEY YAH dAFo] gle 3 A8l Aoz ngd . 4 FAH8 A B EAFLS O

2 FAAY EA AFHA &2 FEE AAE ¢ Jrh. E9, dF FAH8AE 9/Ee EHES AFE)

of B Al bdt AAdES FAT S A, B A tgst AAdEd A AHEE F4EY] TAE

mAd ¢ o L A dF FAolg EAL g2 AAde] xdE ¢ Qla, e UE A9 s

st 74 Ee 54 wAd 4 vk

LT oigk Ay, 2 A9 bt AAdEe] 8AE 58 F v A BE 9 52 V=SR] &%tk

o, T3 7wkl BA XA S JHH AFe] FFA oldE 4 S AR HA e dHAE EI V)

%314 o} 3.

HAA Aol A, o]JH FEo] ofwl FAHRALE "¥F(comprising = including)"dttar & uw), o] EW3I]

g = A7 e & o :r“oS.Zt% A 3}% A O] obegl b2 #4848 o 28 F e AS 97

stk gk WAA Z)AE R T, "EEY o foje Hox sty Jseoly s AHEshe

GHE oJuEiy, ol }‘:%101‘/} AEE O] EE 8]'59]01 9 AXESJoje] Ao ?”?i%‘ T Uk, Ed

"d(a == an)", "sF(one)", "L(the)" X A} F-EJ= B AIY ek AAldE “3he =W Q)
A

o 7]
(530, olshel AFRE ) 2 GG el ANHAG Bolel 5] LRIA WHAA BE B,

o} 4
U4 0 B RES g o= A3l & v

2 HAA A A TRkt /\"\]"ﬂ%f’_ 714 =1 (Base Station)ﬁr @G (Terminal) 7Fe] "oy F41 &
£ SHoE AWEHRT. A7IA, 7AFS ddy AP or FAS Fdste UMEYAY T =S(terminal
node) ZA12] oJn|7} Qurk. E EA ol A 7] Aol o3 FaE = Ziii AE 54 542 Aol mEAe 7
A =9 A9l == (upper node)ol] 28] € = ).

= 7S 2 Y UEYA ==5(network nodes)E o] FolA &= UEYFA] vt 4S8
3 s e gt TAES VAT BE VAT o] b VESA =tEd 93 FAE 4 ). old,
71X = e A (fixed station), Node B, eNode B(eNB), gNode B(gNB), A 7]%]=(ABS: Advanced Base

_10_



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
[0076]

[0077]

[0078]

S=50dl 10-2799741

Station) WX 9JAlA FQIE (access point) 59 &olo o&f thAld 4 Urt.

e, B A9 kst AA B @i (Terminal )2 AFEAF 7171 (UE: User Equipment), ©]%=(MS: Mobile
Station), 7FYAF ©H(SS: Subscriber Station), ©]& 7FYAF ©H(MSS: Mobile Subscriber Station), ©]&
- (Mobile Terminal) Fx WA E o] E W (AMS: Advanced Mobile Station) 59 &o]2 A= 4 v},

HR, A dole Al mi 84 AUAE AFHE 1Y R/EE oF wEE wiku, FUGS ol
B AUz mE g AUl FAsE 34 R/EE ofF wEF @ £ Ao web, FFYANAE o
B

2~ =
E3e] FAlwol Ha, JAFe] $Aw] B 5 k. vkt
A

oA e treke AAdEe M 4 A AElE<l [EEE 802.xx AlA®l, 3GPP(3rd Generation Partnership
Project) A|2=¥l, 3GPP LTE A]2®! 3GPP 5G NR A|~=¥] % SGPPZ Alz=E F Holw dhte] AAE BE EAS
of oz FwkHE ¢ glom, 53|, & JfA 9 ket HAAldE2 3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS
36.213, 3GPP TS 36.321, 3GPP TS 36.331, 3GPP TS 37.213, 3GPP TS 38.211, 3GPP TS 38.212, 3GPP TS
38.213, 3GPP TS 38.214, 3GPP TS 38.321 = 3GPP TS 38.331 59 A S0l &) bzl = 5 g}, FA =

oJe) FRA A & Ak S, BN OFF AAAE F 49 e AP WAE e FRES )

BAES Fxstel 49 4 Ak, BH, B B ANGT Qi RE SolE Y] BF BA o8 4

B 5 ok

o, ¥ AN ThFE AAlEe wE wEAE A4 FeE Y £9e Fxse] sl dHac. 3

BE EWs @ olstl ANE AAT A B NSl opd Arese] dAH AAYeE AYsad

s loln, f 9% AAPEE Vehiaa s Aol b

EE, B AN TR AAdE A s SAURD) 15 ¥ A e AAeE olsE F]

Sl AFR Folm, oled@ 54 Golol AL B A thd Ardsel NeH AFS doluA ek

HeolA e gee wae & sl

olstol A B AlAe e ArdEe] AgE 4 ol TAH A% Alswe] Qe 3PP LIE/LTE-A Asw
2ggo] dhshA Ak

vk o}zl 3GPP NR Al

o]sle] 7]« (CDMA(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) 53 & ThF3t FX4 A& Ala®d 489 4 Q).

CDMA+= UTRA(Universal Terrestrial Radio Access)tt CDMA2000%F 2 F4 7]<%(radio technology)Z &€
T v, TDMAE  GSM(Global System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} &2 F4 7l€=2 Fd= 4 9v}. OFDMAT IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &3 & F4 7|&=2 v+d= 4
ATt

UTRA+= UMTS(Universal Mobile Telecommunications System)2] dX-o]Jt}. 3GPP LTE(Long Term Evolution)-2 E-
UTRAS AF8-3h= E-UNTS(Evolved UNTS)®] LF-2XA, st =1olA OFDMAS AH-8-star - ol SC-FDNAS
&3k}, LTE-A(Advanced) Al2~®l2 3GPP LTE Al®lo] Jlek® Alxwglo|t),

2 A theFe AAdES vied 5A did dHS WEeA 7] HEl, B A ohFst AA]
BGPP LTE/LTE-A Al2~8l ¥k o}yl 3GPP NR Al~®lS 9152 7]&3kA| 9 IEEE 802.16e/m AlA~E Sol%
/~ oh;}

1. 3GPP A]~AE1 Ayt

a2 mln
oo o

1.1. 89 Ads ¢ g3 s AF

T4 " AadoA e 31 A (DL: Downlink)E 53 7|AFoRRE HARE 421803, A A (UL
Uplink)Z E& 7|A=o 2 ARE AE3ct, 7| X =n ddo] S8 ARE Auk dojy AR 2 thaksh
Aol AWE Egslal, o]E0] £ = AW TH/Exo upet st B2 Ado] EAsth



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]
[0089]

[0090]

[0091]

SS50dl 10-2799741

Aol AR AeolA thA] ALo] AXAL, MREo] Ao WY3 e J|X =y IS e 5o 2] A
2l (Initial cell search) S Faet}; (S11). ol 93] @ 7[XxozrE F57] QY (P-SCH:

Primary Synchronization Channel) % %%7] x4 (S-SCH: Secondary Synchronization Channel)& <413}¢]
AT 75 @, A D 59 JRE F53r).

e VA FozRE E@wd (PBCH: Physical Broadcast Channel) AlZE Falste] A W 2%
oA &3 = 215 (DL RS: Downlink Reference Signal)E Alsle] &

Z7] A gAS upzl g Byl g Aol 19 (PDCCH: Physical Downlink Control Channel) % &3}k
Haxeld Ard wE Egstay a3+ A9 (PDSCH: Physical Downlink Control Channel)S FAlsle] =%
—_L

o FAAR] A2" ARE 5 & A (S12).

o]& e J|X o] H&ES 48] s d9 H<E dA (Random Access Procedure)S 3 4= gt}
(513 ~ S16). 01—3‘ A3 gEe ErdodE Y (PRACH: Physical Random Access Channel)& 3 Zgs
(preamble)s H&3}a(S13), EFFHAAAAND F old digste EFHATH NS T3l ZEgE
o] th& RAR (Random Access Response)Z RAR We] ~AIEY ARE o] &3}

S g 4 Qdui(S14). ©Ee =
PUSCH (Physical Uplink Shared Channel)< I (S15), EFstEgHIaAAAAE s H ol gt &
et aATH A Az A3 2o FEH A LA (Contention Resolution Procedure)E 3k 4= At}

(S16).

)

s, o A& Aol 2 GAR FH= 49, S13/S16 = @Ho] FAS S5 e TR iy
3, S14/816 ©] 71A|=ro] FA1S T3 shte] 2oz F3dE 4 9l

S o]F dukel A/l A s A AAEA EUsEH AA A

TaAg AEe $£21(S17) ¥ EyAdEHIaFsAY (PUSCH: Physical Uplink

FIAo}xhd (PUCCH: Physical Uplink Control Channel) A1z 9] A%

/‘\_]_5_ tﬂ/n:b: EE]O]'?S]:‘%]
Shared Channel) A& 9/Zx E2]43k
(S18)& & + S},

o] VA HFo 7 HEdE AdARE THd] AT AR (UCI: Uplink Control Information)z}il A
23}y, UCI+= HARQ-ACK/NACK (Hybrid Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR
(Scheduling Request), CQI (Channel Quality Indication), PMI (Precoding Matrix Indication), RI (Rank
Indication) FX S5 E33ic},

UCl= ditdes PUICCHE 8 F714om AFHARE, Alo] AHrel dolg7t Al dAFHojoF & A
PUSCHE B4l A58 F : 24 /A we} guhe PUSCHE B3 UCIE WF7]189o= 4

P N
%+ avh.

1.2. A =< (Radio Frame) T+%

3o 0
=
g
ot
=
(m
e
W
Lo

£ 2 2 A tee ANdEe] A8 b R Asge 2 TA ey TEE g 2ol

NR Al2=gl2 T 7o EZZ (Numerology) &S AYT = Ak, AQ7|oA, wHERZAE Futds 1H4
(subcarrier Spacing SCF 3 TP X2 (cyclic prefix, CP) LW a=ol ols] HeolE 4 i}, o] uf,
o] Bakgnl 7k 7| Hukgsl 7HAS AL N(EsE, pl)o=w 2AY™H(scaling) o=zH fxE &
A<
=5 ]

ATk =, W A%Q_ﬁ}$ﬂ¢ﬂﬂ‘%% & Pk A4S o] 854 et /Mg EA g, o8
= ArvERAE A Fag dos sy er AduE §oglnh E=F, NR ALFAAE T | E R
e gekRk e Fxsol Add 5 v

°
ol
=
ES
>
[>
i)
2
>
k1
)
i)

F AdE Fu Fu¢ B vb=3(orthogonal frequency division multiplexing,
OFDM) FHE=22 2 Zge] Fx2 AwEch, NR A|A~EHA XYyE 49 DM FHEZASL 7 19 2
o] gojd 4 Qrt. tdF FHE g p @ &3 ZIFxE BS o3 AlFEH= RRC I HERZEE do
2},

_12_



[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

SES06 10-2799741

¥ 1

Af =2 -15[kHz] Cyclic prefix

H

0 15 Normal
1 30 Normal
2

3

4

60 Normal, Extended
120 Normal
240 Normal

MRS thFek 56 ARl 2=ES A a7l A o] wHEA (9], FRkET 712 (subcarrier spacing))E A€
gtk olE Eol, FukEst Aol 15kHzRl A5, MEAQ AEY MESdA Y HE JH(vide area)E A
sk, Byl 7174 o] 30kHz/60kHz) 7-%-, W E-E=A](dense-urban), U & #olElA](lower latency) 2
o 52 95yl 9 E(wider carrier bandwidth)E& A sk, F-utgul FAo] 60kHz & 2RHY =2 S,
94 S (phase noise)E =53l7] Yaf 24.25GHz 0 & G Z S AP},

NR F34 i< (frequency band)& FR1¥} FR2Z}:= 27FA] BF19) S35 W9 (frequency range)® AT},
FR1S sub 6GHz ®H$o]lW, FR2E above 6GHz MUY= HEwE HolB (millimiter wave, mmlave)S ojn|8 &
AT

ol & 2v NR 35 g9 A& oA},

¥ 2
Frequency range Corresponding frequency range Subcarrier Spacing
designation
FR1 410 MHz - 71256 MHz 15, 30, 60kHz
FR2 24250 MHz - 52600 MHz 60, 120, 240kHz

NR Alz®lo Aol g Q] FZ(frame structure)®} @ sle], AZF Zvdde] ghefst d=E9 F7|+= NRE 7|2
Azt S5 (basic time unit)S] T = 1/(A £ N W52 THAT. o714, A £, = 480+10 ~ HzoliL, i

& 3Fg]o]| W3k(fast Fourier transform, FFT) & & & Fglo] W& (inverse fast Fourier transform,
IFFT) =Z71¢k #do]l Q= # N = 4096°]th. T.= LIER 7]¥F Azb fylolzx AZ=" A7¢l T, =

1/((15kHz)*2048) ¢} TF2¢ #AAES zteth: T/ T = 64. 383 2 Ay I (uplink) AEEL Tk = (A
foa® Ni/100)% T. = 10ms A£7]7H(duration)e] (F4) ZHAER FA 3 (organize)Dtt. 7|4, 2+ T4 =
AU 7ol Ty = (A fux Ne/1000)* T, = Ims A&7 7HA&= 10 719 A EZH Y (subframe) E2 T4

o 4Gl oe @ AEY ZgE 2 GgPad U @ AEe Zagsel EAT + v FrEE

A pol WEke, £E(slot) L MBEZH Yol S E24=(increasing order) 22 n', € {0, /\/Sl“t'u
subframc_l}i %§7]' UHﬁX]J—ly J'?—}\\_ —T—L—Eﬂotl LHOHHT‘:‘ S—%i}-%—g—i Husvf = {O,"', /Vsmt‘uframc_l}—g—i ]?4___%9_7}‘ UH

n

ARk, shpe] 22 Ve A%eh=(consecutive) OFDN AREE FAHL, N o= o8 Zems

(cyclic prefix, CP)ol 9&3th. MR o &% n o AZe £ Ty Q) Wols OFDM A& '+ N

E 32 AUk P7h ALGHEE BS, SCSol wWE &% W Aol A%, Ay ¥ £%9) A4 2 Anzay 8
S20) ASE JER, E 4 B CP7F ASHE A9, Sl W &% 8 AR A%, Zad ¥ &



[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

SSS0dl 10-2799741

£ A% R Anzde 8 £20) A5E ehar,

AIWIN|-O=
——h,
N
N
o
S

14 160 16

F 4
slot frame,u subframe,u
u Nsymb N slot N slot
2 12 40 4
A7) oA, N e 2R U AR ASE gehha, N s Zde U 239 4SS Uiy, N
T e AR o SRl Al5E tebdt

= 7hA S B AadlEe] A8 Thed NR AlAFlA = shube] thdell Al ek = Hare] A5 Ikel OFDM(A)
& 24 (numerology) (e, SCS, CP Zeo] 5)7F AelstAl A44d 5 . o] 2

TAE ARE AL (e, SF, &3 == TTD (Y, TU(Time Unit)® )] (A Az F3to] Wad AE3t
of olstA 2A4-d 5 A,

T 28, p=22 A(F, Py 1hFo] 60kHz) el dAlEAM, ¥ 3& Fushd ) ARZEge 49 &%
(slo)ES X8 F vk, & 20 &AJH 17H MBZHY = {1,2,417) EFEL dAolH, 7] HBZ Y
Z3E e £2(5)9 MeFE B 6 £ ¥ 73 o] Aodn.

T3, WY-ERE 2, 4 B T AEES X S JAY 1 B ¢ B e Y He AEES 13
&t

= T x4 ok dE 5], ¥ CP(normal
P2l 7§~?— 6}%91 &30l e AEe EFsht, B CPlextended CP)o] ¢ dhtel &xo] 6709 HEs

WSyl (carrier)® T35 Z=WQlolA E4o RubEsl(subcarrier)
Zul 2
[e}

Fohg molelol A B (e, 12)9] A%E EEEED
BWP(Bandwidth Part)¥ F3b =Rl A Hao] Ade (P)RBE A=, o] FHEFEX (o, SCS, CP A
o] 5ol WigE & 9

wEsE A W), 570)9) BIPE £ S Qe Held BAS BYHN BIPE BaA FaEm, st

el 3l d3
chabstkel = Shube] BiPYE 443t € 4 k. A =l A Z}Z}/l Q4E 248 (Resource Element, RE)
2 AHHY, she] B4 AEo] wiEd 4 9

¥3tst 4= 9lt}. RB(Resource Block)+®

il

= 2 A9 ok A 5o AHE 7 AFHE &% 1% (Self-contained slot structure)E YERA

AHA EF 72, e &% o &P A Alo] A (downlink control channel), dF&FH A/ T d

_14_



[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

SS50dl 10-2799741

olE (downlink/uplink data), Z8]al A3 3 Ao} 2<E(uplink control channel)o] EF 3= -+ = &
E TxY F U

T 45 Fxd, 87 % 99 (9 symbol index =0)& 3} A #A|o] (downlink control) & YE L,
AR 99 (4 symbol index =13)& AaFH = Ao (uplmk control) 9GS yepACE, o]e] dY (d:

symbol index = 1 ~ 12)2 8t vlo|y AFS fs) A2 = o, FFLA dolE dEs s Ak

4 F= Uk

olgigt Fxol wel Z[A= B B 3 7He &% WolA DL A3 UL dds oAbz 133 = gloy,
471 shtel &% dlelA DL HlolHE FAlskar ofol tigh UL ACK/NACK:= &4l = vk, Aoz om o]y
& Fxe= voly AE ol Al "oy AXHEA A= Al EolAl HY, ol& <& FHF dHlolH

)
Age] AL Fasted 4= Qo).
oje} e AHH &£ TR VAT BV} $4 REOA A RER HE LSk =
A A Aol Bl W (time gap)o]l ZR3slTh, olE st AHA &F F-FolA DLol
TOOFDM A& 7}= 37k(guard period, GP)E AA=E 4 gl

i
i
4
>

A A Aol Ae AEA &% FF27F DL Aol 99 E UL Ao F9S BT EFste 495 dYsie
U, A7) Ao d9EL AV A-MAH &% R4 *dﬁ 43; zohE = . o] Tal, B oA gke A
AldEo] W& AP &F T2 = 49 o] DL Ao 4o & UL Al J9& BF ¥l 45 ¥y ol
2k DL Ao} g9 BEi= UL Ao Fonts Eehs A= 29 5 vt

T, shve] &S FAskE 7] 4989 oAe AAdel g dEd F g, A A2, v &1
DL Ao} 99 / DL ®lojg] 949 / UL Ao} 949 / UL "oy 99 A2 FAGAY, UL Aol 949 / UL ©lo]
B 49 /DL #Alo] 99 / DL dlolH 949 +A4 oz 749 5 U

DL Ao} YoM+ PDCCHZF A4= 4= lar, DL dHlolg e+ PDSCH T A5= Ak, UL Ao el A

= PUCCH7F A% 4 a1, UL Hl 18] d9o)| A= PUSCHZ A44E 4 ot

3.8 F=

1.3.1.1. & 33k g ¥/ Y (PDSCH)

of:

PDSCHE &&= dlo]El (o, DL-shared channel transport block, DL-SCH TB)E $w®tslil, QPSK(Quadrature
Phase Shift Keying), 16 QAM(Quadrature Amplitude Modulation), 64 QAM, 256 QAM S< WX HFHo]
AgHrt, TBE Q1ADste] Z=HE=(codeword) 7t AAdETH. PDSCHE Aol 2709 Z==E UE F At =
=9 = (codeword) HWE A WEH (scrambling) @ WZ v (modulation mapping)e] FdFH1, Zt F=Y=g
2 QgAY HEz ABE5S sy o)t #olojz mi @t (Layer mapping). ZF #lo]o]& DMRS(Demodulation
Reference Signal)¥} 7] zpglell wj=gd =o] OFDM 4l & Aoz AP, i ey XEE S8 A}

1.3.1.2. & slskda Alo] A4Yd (PDCCH)

PDCCHel A1+= DCI(Downlink Control Information), &l& E¢] DL dlo]e] ~AEH X, UL oy 2A=E A
B 5o] HA%$=E 4 A}, PUCCHOlA+= UCI(Uplink Control Information), ol E°] DL tlo|E < EH
ACK/NACK(Positive Acknowledgement/Negative Acknowledgement) %}, CSI(Channel State Information) %
SR(Scheduling Request) %o A&= ¢ Sr}.

PDCCHE atgd = Aol AB(DC)S $wkslar QPSK Wx "ol g9}, dhube]l PDCCHE AL(Aggregation
Level)ol we} 1, 2, 4, 8, 16 709 CCE(Control Channel Element)® JFAHCt. 3vel CCEE 6719
REG(Resource Element Group)® A ETH. dlvbe] REGE slvhe] OFDM A& &vte] (P)RBE Ao},

T 52 2 INAY theFel ArjeEe] A& 7hed NR Al&~Ee 7)1 2% ] REG 7FEE YERH =Woltt,

bt D DCIZE B Es Ab @4 (RE)E eI, RE DIRS7E vl sl RES Lhehith, DIRSE:
Spel 4% ) e melel ko 1 wA, 5 WA, 9 WAl Riol s,
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

S=E50d 10-2799741

PDCCHE Aol A AlE(Control Resource Set, CORESET)E T3 A&Htb. CORESET+= T wHEZEA| (9,
SCS, CP Aol 5)E 2t REG AIER Aojert. shte] ©dS 9g 52 OCRESETE= AlRH/ F3ka mw|lelA
A2 & Ut). CORESETE Al~®l AH (o, MIB) EE ©@E-5A (UE-specific) ¥ AS(dl, Radio Resource
Control, RRC, layer) AlZ¥™-S B3 HdAdd 4 dvd. FA19 0=, CORESETS T/d35H= RBY 74 ¢ AHE9
(Ao 371)7F 39 AT Alrd Pl oaf dAd = Sl

7} CORESET & 913k Fuk= =vel W) Zel=d Y% (precoder granularity)is ¢ A Al2d¥dl o) ot

= T stuE AdE 5 vk

- sameAsREG-bundle : 3+ Zw]?l W REG HE 7|9} L3
- allContiguouskBs : CORESET W|F-9] 3} Zwld U A&tk RBES N5t 59

CORESET W REGES A|7F-9-4 v W2 (time-first mapping manner)ol] 7]Z3&le] dnjg ¥t = REGES
CORESET W9 7}g-9tA |dwde 2k E5 ) A HA OFDM AEF-E A|Zsle] 03 Sadoz |dwdd
o}

CCESl A REGZC] vi=d E}d-2 w]-<lej&]¥ ¥ CCE-REG vid B9 == e zWe CCE-REG vis3 Bl 5 9]
Eflo g A=),

T 6 2 2 AN theket Ao S w2 CCE-REG "F E}Je] dAlE el T olt).
T 6 (a) 2 & /A gdst A Ed wE v-<dE W e CCE-REG w23 9] o|A1E YeRd Edelt),

- H]-¢lE) 2] ¥ (non-interleaved) CCE-REG " E}Y (E+ localized :
REGE-S &libe] REG W5< FAala, Fold (CEE 913 WE REGES A%F. shel RiG ME5S el (CB
of oj-g-3h

=6 (b) & JRAe] Thge Al Sl mE <lE e CCE-REG i EFie] dlAl S yvehdl =wolrt,

- g2 E (interl eaved) CCE—REG vld E}Y] (X Distributed w28 EFQ}): FoJ% CCEE ¢3¢ 2, 3 =

= 6 REGES sl REG HES 1AJ8kaL, REG HELS CORESET WA <AE W . 17] OFDM AlE =& 27§
OFDM AE&2 4% CORESET LH REG HE2 2 T 6 REGEE 1A=L, 370 OFDM AE= 4% CORESET Wi
REG HELS 3 = 6 REGEZ TA4H. REG 152 A7]% CORESET H=2 AA =

R 78 ¥ AN B A e 25 Qo] dAF el BHel.

(2=) 918 g 8 (interleaver)?] &(row) /A(A)E 2, 3, 6 5 stz AAw
b, Folxl CORESETS §18k <lElel® w9l (interleaving wnit)el A%7F Pl A$, B2 clgeine] o
(column) 7H5=E P/ASE ok, EE g tigk 27| (write) B2 7] = 79 o] -4 (row-
first) Wako g Faha, 97 (read) T&L E-9H(column—first) W3Fo 2 FPAT, AW F9o &=
3t AZE (CS)E DMRSE 913 47 7bagt D9 5HA o2 AA 7hse idol 7|x38te] A&},

e PDOCH FHE9] AEC] e tjad (U9, g A= HaY)E FHste] PIICHE F3 HdEH= IS
53t wdo] tjmY sl PDCCH $HE9 AMEX= PDCCH A 37F (Search Space) AEZ} Hojgit). #HAM
7 7+ (common search Space) = gd-E4 HA F7 (UE-specific search space)dd

A9 AT Alrddel o3 AR s o)de A I AE U PCCH $HE &
g U, ZF CORESET AA-2 sl o]ike] AA I3 AES d3t= i (associated
= 3hibe] COREST AR Akt shhe] A4 ¥k AEE the] setulE S 7)

f
2
fm
v
4
off
A
z
0

gul

v ol Jo
o

E
with), ZF A4 F A E

Z35lo] AA ).
- controlResourceSetld : 74X &7 AES #HEE Ao AP AEE Jepd

- monitoringSlotPeriodicityAndOffset @ PDCCH RUEH F7] 77t (£ ©%]) ¥ PDCCH RYEHH 7+ &
A (EF @9)S YERY

- monitoringSymbolslWithinSlot : PDCCH EUEHS 3 &3 W PDCCH BYEFH deS el (o, Ao
A MES A A AE(E)S YERY)

- nrofCandidates : AL={1, 2, 4, 8, 16} ¥ PDCCH &x¢] 4 (0, 1, 2, 3, 4, 5, 6, 8 = 39 )& Y
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[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

omn
J
Jm
Qﬂ

10-2799741

F5
Type Search RNTI Use Case
Space
TypeO-PDCCH | Common SI-RNTI on a primary cell SIB Decoding
TypeOA-PDCCH | Common SI-RNTI on a primary cell SIB Decoding
Common . Msg2, Msgd
-] - —RPN . ~ >
Type1-PDCCH ?AI§NTI or TC-RNTI on a primary decoding in
c RACH
Type2-PDCCH | Common P-RNTI on a primary cell Paging Decoding
Common INT-RNTI, SFI-RNTI, TPC-PUSCH-
RNTI, TPC-PUCCH-RNTI, TPC-SRS-
TS o ’ s
Typed-FDLCH RNTI, C-RNTI, MCS-C-RNTI, or CS-
RNTI(s)
UE C-RNTI, or MCS-C-RNTI, or CS- User specific
Specific RNTI(s) PDSCH decoding

% 6+ PDCCHE E3)

)
ofx
i
rlr

DCI EHWES A3},

Z6
DCI format Usage
0_0 Scheduling of PUSCH in one cell
0_1 Scheduling of PUSCH in one cell
1.0 Scheduling of PDSCH in one cell
1.1 Scheduling of PDSCH in one cell
2.0 Notifying a group of UEs of the slot format

Notifving a group of UEs of the PRB(s) and OFDM symbol(s)
where UE may assume no transmission is intended for the UE
2.2 Transmission of TPC commands for PUCCH and PUSCH
Transmission of a group of TPC commands for SRS
transmissions by one or more UEs

DCI format 0_02 TB-7]¥F (= TB-level) PUSCHE 2=AEH sl7] 918 A&, DCI format 0_12 TB-7]4k
(& TB-level) PUSCH HE+ CBG(Code Block Group)-7]1RF (X CBG-level) PUSCHE =AEH 317 3] A&
2 4 9}, DCI format 1.0 TB-7]¥F (XE+= TB-level) PDSCHE 2A=H 0P7] 93] AF8=ar, DCI format
1_12 TB-7|¥F (X TB-level) PDSCH H+= CBG-71RF (X CBG-level) PDSCHE =AEH 317] fal AF82 5
Ak, DCI format 2.0 &4 &% X9 AH (o, dynamic SFDE oA H<str] 9fal] AR&=IL, DCI
format 2_12 s}k A3 (pre-Emption) HAEE wholA Adsl7] s AH&dtk. DCI format 2.0 /=T
DCI format 2_12 3ol ZFo=m Aod wdEdA dex+= PDCCHYl 2+ 3§ PDCCH (Group common
PDCCH)E &3l ald 23 Ul ddEddA ddd 4 At

e Fedte AYEI s T #E ASE VAR AFsta, VAT Feste AIEI AEs
B8 #d A5 E gdURRY FAE

1.3.2.1. &2 A9 T/ A9 (PUSCH)
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[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

SSS0dl 10-2799741

PUSCHE & = do]El (o], UL-shared channel transport block, UL-SCH TB) /L A&z Alo] AHn
(UCD)E £#vkalar, CP-OFDM (Cyclic Prefix - Orthogonal Frequency Division Multiplexing) 34 (waveform)
¥+ DFT-s-OFDM (Discrete Fourier Transform - spread - Orthogonal Frequency Division Multiplexing) 3}
Yol 71x38te] FFF k. PUSCHZF DFT-s-OFDM 33 ol 7] %38t AEs = A9, ©d2 ®vgk 283 Y (transform
precoding)S A-&3}o] PUSCHE ASE3sitt. o o2, W3 Zgzdo] 73k 4 $-(d, transform precoding
is disabled) T2 CP-OFDM ¥}l 7] Z3te] PUSCHE A¥ata, W Zejsmgo] 7bs3dk 49-(o, transform
precoding is enabled) THZ-& CP-OFDM 338 = DFT-s-OFDM 33 o) 7] %38l PUSCHE 43 4 9lt}. PUSCH
AES DCI W UL ZHES g3 s4o2 2~AEFE HAY, F9 AS(d, RRCO) Alrd® (E/EE Layer
1(L1) Alzzg= (4, PDCCH))O 7]1%3}e] Wh-H A (semi-static) o2 2AI=% = 4 Adti(configured grant).

-1
PUSCH A& :Ed 7Ink E w-sits 7jRto R 3d 4 gl

N

10 11\

F

1.3.2.2. 2] Aa"g Aol Y (PUCCH)

PUCCHE 7393 Aol X, HARQ-ACK %/%x 2AE" QH(SR)S +¥+atar, PUCCH %<& Heolel we}l Short
PUCCH % Long PUCCHZ F#-¥t}. X 72 PUCCH 2RES oA g},

£ 7
PUCCH | Length in OFDM | Number of Usage Etc
format | qyphols Nf’\gﬁf” bits
0 1 -2 <2 HARG, SR Sequence selection
1 4 - 14 =2 HARQ, [SR] Sequence modulation
2 1 -2 >3 HARQ, CSI, [SR] CP-OFDM
3 4 - 14 >2 HARG, CSI, [SR] DET-s-0OFDM
(no UE
multiplexing)
4 4 - 14 >2 HARG, CSI. [SR] DET-s-0FDM
(Pre DFT 0OCC)

PUCCH format 0% FHdl 2 B]E =79 UCIE W8tal, Al@A 7|gte g wjgdso] dEHch. FAdo=z, d
o B o ANBAE F ahte] AlPAE PUCCH format 021 PUCCHS: E8] A$ste] 54 UCIE 7|A=oz A
Forh. e FA (positive) SRS AFdHE Ag-olvt thesk= SR AAHS 913 PUCCH A wiellA] PUCCH
format 0¢! PUCCHE #43it}.

PUCCH format 1 Ht] 2 H|E A7]9] UCIE +WHelal, W A& A GHoA (FI4 &3 o Fof wet
2] AAEE) An A Z=(0C0) 98] itEch. DRSE WE AEo] dAEEA e AEdA dAFEu
(=, TDM(Time Division Multiplexing)& o] HLH}).

PUCCH format 2% 2 H|EHT} & H|E =7]9 UCIE &Wslar, Wx A2 DMRS® FDM(Frequency Division
Multiplexing)® o] A&, DM-RSE 1/39] WEE Fojzl Y B2 U AE QulA #1, #4, #7 2D #109]
A gktk. PN (Pseudo Noise) A7} DM_RS A& 18] AM&¥Ith. 2 A& PUCCH format 25 913 F3F &

B2 2gskd 5 Ao

PUCCH format 3 &% &¥ A E55 W 92 vt J4 @on, 2 vjEwWT 2 HE A7]9 ICIE &
gkstko}, thA] @3], PUCCH format 39 PUCCH A& Hul AW ZEE Xdslr gerh. Bz A&
TDM(Time Division Multiplexing)®o] A&},

PUCCH format 4+ &Y E& #AY EF5 dol HAd 4 Gd7A b5t A
o] UC1E &Wratt}. thA] @s, PUCCH format 3¢ PUCCH A& 2u AW =
<} TDM(Time Division Multiplexing)¥ o] A%},

1.4, old23 W ¥ (Analog beamforming)

v e 3 (Millimeter Wave, muW) ol A& 3}go] Zrol 5 WA thgrle] <te|u} 24 (element)] AX]7}
78tk 2, 30GHz tdol A e 1eme]mZ, 5 x 5 cmQ < (panel)o] 0.5 lambda(Zd) 7+A o= 2-3)
¢ (2-dimension) WIS 3= A F 100719 otelY 245 X3 4 dut. old o, HHUE 3 (mmW)
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

SSS0ol 10-2799741

ANE BaAle erHu 8
]

& AF83te] WXY (beamforming, BF) °]5& = AWEAE F7MA7IAY, 2
3£ (throughput)S =4 2

(]

XRU(Transceiver Unit)< X

B 5 9ok,

Off

W, ohelL 84 M A% v 2 99 2Hol AFeduS 7t et 8
7 g z

|
Fek o= ltt. o5 &8

o
-0,
:_g
ko

[
rlr

N
i
Y
N
o,

i3

fr
f
i)
o
o
o

l_,

o
=

v 10099709 <bely 8.2 B TXRUS AAIsk7]ol= 7F s 2 dJ4.

aejuR e TXRUC ﬂr—’F7H94 Stel L} 845 vlsgdla ofdE1 94 AZH (analog phase shifter)Z 4l

(beam) 2] ¥ o k. ol opd R R WA A tigel glojA shtel 7
o]

o
=
= [e) = =
WS ThE 3l

i
i
s
2
x
il
fol
ox
)
g
2
Ry
p
-

,,
otk

,OA"E Ay old 2 wixye] F3F ez Qe <ty farth 4 4
B/le] TXRUE zt:= &tolBgj= HEW (hybrid BF)E 2ed 4= v}, o] A% B/HY TXRUSF Q/1¢] <¢HeElY &
29l AF WAd wmEkA zbol= YAITE, FAlA AET £ e

o

o

(beam)©] W32 BJl olat= Agtd

22 9 & A DP%H& A 101] °ﬂ U]ra TXRUS} QHevF Q.2 (elementH HEAQ A2 L
it

)

& UrE}L‘dDP.

% 82 TXRUZF A B ojg o] (sub-array)ol] 2= w2
TXRUI RF A2 H ),

2
>,
o
i
uj
=
!
ri
o
i)
k
oo
o
o
j{o
-0
T
fo
[
rlr
o,
°
1o

U = 9% TXRUZF EE <Y 84 ddd WS vebd =™olth, = 129 A9, <ty 24F BE
TXRUo| AZ ", olw, oty 247 2E TXRUY AZAEY] ¢3sle] = 9o =AJE upe} ro] Hxe] QA E
3k

o}

=8 % & 9olA, Wi obdE1 $ AJXH (analog phase shifter)ol &3] F3lA= ¢ HEHE el
=, W otg2a jlxye] weks A4t 58 gehu|golth. o 7|4 CSI-RS ¢telY XE9F TXRUEZHS] w3
S 101 = 1:9(%) (1-to-many) ¥

% 8o PAO waw, WEYY A4 ofele Bl dok, A hHt TS Ae mgow FHY
ek Aol g,

of FAol wEH, WEY EAYol Hrke Aol Uk, thil, RE e 840 TRUF AAHE v,
A ul gl Frhatke walel gk,
&

W ORAIe g ArldEse]l A& 7hedt NR OAI&FOA 520 bHUIE ARE = A9, HA"E RIEH
(Digital beamforming) % ob<d=71 WxW (Analog beamforming)S ZA3 s O}O]P_E]E Wy (Hybrid
beamforming) 7]¥o]l 28" 4 Ao}, ojuf, ofd2 1 W¥™ (EE RF (Radio Frequency) WX

A Zelad (= Fukeld (Combining))s Fdsks &2bs ovjgity. aear, stolBej= RWIERoA Ho]x
W= (Baseband) ©W¥ RF w2 Zb7 Xglay (EE Fvko)d)S F3d. o2 <l RF
(Digital-to—Analog) (¥ A/D (Analog-to-Digital) ZHE +& Zo|WAE fXxd Wxrlo EL’S@]'E F
= 3 F sdnks Aol U

X, H
©

o
&
o
=)
=

=

Aol H, A7) stelBrge Wxw Fx+= N 5419 (Transceiver unit, TXRU)ZF M7l &322 <HeEL
2 338" + vk, o, FAelA AFEE L) HolE AlF (Data layer)ol tigh txd WEWLS N = L (N
by L) d=2 xdE § doh. o]F WEd N b4 23+ TXRIE AA olg=21 252 Hgtsa, 47 ¥

ghel Azl diell M+ N (M by N) H= F3H = obd2a Wlxyo] A8¢t.

0O

102 £ 7AY tdst AajdEo] w2 TXRU 2 83 <telu #-oA Y stolBg= WXy F25
el =dolth, = 10004 tA4d ®le) ¢ Llelw, ofg2 1 o] A& N7jelt).

PO, B etk Aol A TR W AZHAE Al ohde M A
2 OAFT 5 QRS el ST Agel AN R nrh AEH WEYS AAsHE WpEL weld
ek, o vebrt, = 73} @01 54 MRS TXRUSH WA RF QrelvbE kel ctelv Y (paneD® el

% WE R ALPAAE AR EYhel selnds Page] 48 Asd B4

fz
l
onT

SO Hou EIECERECE
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

(Paging) &) A& A
F2re] 3H I 9},

T 11 = AAe thekst AAdEd w2 sdE A (Downlink, DL) HE HAHA E7
(Synchronization signal)®} A28 B (System information)o] tdt W ~94 (Beam sweeping) &2 7F

o] ekl =welt).

>,

rl

T 110 Qlof, 1 JiAY thge AAldEe] A8 shed NROA|=HY AlxEl JHIE HIREA|aE
(Broadcasting) WAlo®2 A4E:= 583 A9 (= &7 2A¥)S xPBCH (physical broadcast channel) &
Wttt ojuf, 3 HAE oA MZE gE <HHY ddd &8s old 2 HELS A AE5E 4 9o

a1

o
[0

110 Z=A1E mpe} 7ol dEo] & 7H53 NR A2EHE oldza W] W

7] 91g P =R (54 QtdHY didel tgE=) 9 ofg R Wo] A Exo] AFE=
(Reference signal, RS)¢l Wl =% A& (Beam RS, BRS)7} == A AF7] BRSE E429] ¢hyY £
s AHeld 4 MOD% BRS®] 7} QtHV XE= T ofg =1 Hlo| o t}. ojuw, BRSS} &,
AlE E= xPBCHE qloe) @ito]l & Ae 4 Qles ofg R il JOF i EE ofdRI o] Hg o]

A
N
>
©

+ 0
o2
ro
>
>

tlo ~

o

oot Tz 2
it
&
o

o N2 o pm o

<

PN
2 5 9

B>

i=]

A
12 & X A9 kst AAjdEoe] A8 7153 SSB (Synchronization Signal Block)e] +ZE5 Yed =

—
(92}

A (Cell search)

=

WO SSBof| 74kl Al EBFA(search), AlAEl AH A& %x7]) ALES ¢33 W AHH ) DL
QJt}. SSB+= SS/PBCH(Synchronization Signal/Physical Broadcast channel) £&3 =8&%

-9 52 59

o
sk

o ® o

128 Fxshd, & 7hA e g AAeEo] 48 7hed SSB2 AL5d 4709 OFDM A= Wi 20 RBE 742
ATk, EFF, SSBE PSS, SSS H PBCHE T4 i, ©@#2 SSB Oﬂ 7|ukste] Al Al (s earch) Al=E g1

3
= ° 5 B ° ] =
527 842 98 0 A9, DL 54 58 292 & At

Jor Ay

PSS9} SSSE= Zhzh 1702 OFDM Al &3 127719 Hutsa= FA =3, PBCHE 3712 OFDM A &3} 57679 Futs
g2 FAEY. PBCHOlE Z8 29 2 QPSK(Quadrature Phase Shift Keying)o] 8% t}. PBCHE OFDM 4l &w}
t} dlo]E RES} DMRS(Demodulation Reference Signal) REZ T4 %tl. RB H=E 3709 DMRS REZ} %ZHO}D%,
DMRS RE Alololl &= 37]¢] dlol¥] REZ} &A)3ct.

EE, A7) SBE UEADT e Fukg gleje] 24 Fu4k ohd Fue geelAE A58 v

15 flal, 2 AN g dadso] 48 7Hed NR Al=gld s ddo] SSBS HEdof st F5 3t
F 91X F7] #@2H (synchronization raster)& Aot 7] &7 #@iavHE Ad #H2H (channel
raster)¢} 7HiEE &

O

471 &7 dz=E= SSBHACl tid gAIARL AldR o]l EAskA W= Af dEo] AAE ARE F56]

3
S8l AHE b5 SsBel T A1AE AN S Qe

%
oluf, A7) E7] EH’\EP“* GSCN (Global Synchronization Channel Number)ell 7]%3}e] ZAA=
GSCN& RRC A|zrg® (<: MIB, SIB, RMSI, OSI )& &a A%sE 4 A,

ojs} e T Bl x7] §7]8 HRES HE HEE st Ad daHEG FaE FolA AA A
3|

4
%0,
=
o
N,

2
T
2
rlo
oV
d
1=}
o
i
lo
>
&
\
L
5
oft
N
il
_1 0
Ol
}11

=
=

oy } A7 o] Al ID(Identifier)(el, Physical layer Cell
ID, PCID)E HESIE AAS 91 Blcid= PSS” AID 2 el A IDE HEsed AFEE L, SSSE A ID

I5S AEske A€, PBCHE SSB (A1RH) °J |2~ A& 2 stEZ-Z el AEol ARSET

_20_



[0194]

[0195]

[0196]

[0197]

[0198]
[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

on
Ju
Jin
Qi

10-2799741

# 8
Type of Operat ions
Signals
* SS/PBCH block (SSB) symbol timing
1* PSS acquisition
step * Cell ID detection within a cell ID group
(3 hypothesis)
ond . * Cell ID group detection (336 hypothesis)
Step SSS
3rd * SSB index and Half frame (HF) index
Step PBCH DNRS (Slot and frame boundary detection)
# Time information (80 ms, System Frame
) Number (SFN), SSB index, HF)
Step PBCH % Remaining Minimum System Information
(RMSI) Control resource set
(CORESET)/Search space configuration
5t PDCCH and * Cell access information
Step PDSCH % RACH configuration

336709 A D 1Eo] EAsta, A ID 2F HE 3749 A D7 24T, & 1008749 A 1D7 EA 8. A
of A ID7E &3 A ID el #E FHE Y] Ao $SsE BH AT/A5H, 4] A 1D W 3367 AE F
247] A Ipell B9 AME PSSE B AT/ 5H

=13 2 2 A e dajelEe] A8 7hed SSB o A e A A yEkd =roltt

T 13& #Fxekd, SSBE SSB F7](periodicity)o] @3 FrAow AFdAct. 7] A @A X o] wdo] 7}A
3l SSB 718 F7]= 20msE AoHT. A HE T, SSB 7= WEYA(Y, 71AT)A 93 {5ms, 10ms,
20ms, 40ms, 80ms, 160ms} = slvt=E AA=E 4= v}, SSB 719 A7t B SSB ¥ AE (burst) AMEZF 74
Hrh. SSB HAE HEE bms A7 QE9-(F, stZ-Z )2 FAEH, SSBE SS HAE AE o)A Hd L
H o dEd 5 vk, SSBe] Hul WF 34 L2 whbube] Fukg gl whel vhe 2ol Fojd 4 gk, 3y
o] &FL& Al 2719 SSBE E g3,

- For frequency range up to 3 GHz, L = 4
- For frequency range from 3GHz to 6 GHz, L = 8

- For frequency range from 6 GHz to 52.6 GHz, L = 64

SS B]AE AE oA SSB FHo] Az A= SCSoll whel the-3b o] 4" 4 .
= SSB HZE AE(F, sh=Z-2dl) UdA Al &A1 whel 0 ~ L-12 194 k(S

S
SB
- Case A : 15 kHz SCS: 7‘51 SSBO] A1 AlEo] oldl A= {2 8} + 14%n O 8 oAU}, Wyl FEupdrr) 3
GHz ©)3}¢l 7% n=0, 1°]t}. Wby} F344=7} 3 Glz ~ 6 GHz) A% n=0, 1, 2, 3°|t},

- Case B : 30 kHz SCS: FH SSB] A2} AEo] Qlulxa= {4, 8, 16, 20} + 28xno 2 FojZc}. Wkl F
=7} 3 GHz ©]8F] A n=0°]t}. WkEsl Fu<=7F 3 Gz ~ 6 GHz) A% n=0, 1°]t}.

- Case C : 30 kHz SCS: &1 SSBe] AJzF AEeo] olelal {2 8} + 14#no 2 FoJAL}, wkiy} Fud=7} 3
GHz )3}l % n=0, 1o]t}. WkEul =47} 3 GHz ~ 6 GHzQ! 4% n=0, 1, 2, 3°]t}.

- Case D @ 120 kHlz SCS: ¥R SSBe] Al#k A&e] dl¥iA= {4, 8, 16, 20} + 28O = Fojxit}. wkgyp 5
o7F 6 GHzR o & 4% n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18°]t}.

- Case E : 240 kHz SCS: ¥4 SSBo] Az} AlE-o] oldl~:= {8, 12, 16, 20, 32, 36, 40, 44} + 56+noZ F



[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

SSS0ol 10-2799741

JE

2k, vyl Fur7t 6 GHzEY & 4% n=0, 1, 2, 3, 5, 6, 7, 8°]t}.
1.6. ¥7]3} dX} (Synchronization procedure)

Ao ZHE A7 22 SSB & Falste] F7Iste #3885 Q. old], 4V 713 dake A
ID 7% (Cell ID detection) &4 H E}o] #HZE (timing detection) TAE EFs}. 7|4, A 1D A
A= PSSell 71wkek Al ID & TAle} SSSell Zwkek A D HE WAE 14 ATk, &gk, oW A
A= PBCH DM-RS (Demodulation Reference Signal)el]l 7]Wksh Elo]n 7 BCH ZA€l= (<: MIB
(Master Information Block))el 71¥kel Elolw) A& dAE 233 4

ub

KN
=

N

= —

w e rﬂ

iy HH
o
2
o
e~}

WA, w2 pPSSel SSS HES B A7 5] 2 AEd A EEy Al D (Phy31cal cell IDE &
At Bo} Ao R A7 ©Ee PSS AES E§ S

=
A D AEE & vk, olo], e SSS HES T A 1

, 7] & PBCHO] DM-RSE &afl SS 559 AZF Qldl= (o &X% BADE HAE=F 5 Ak, o], 47l
fe) = =4
<)

2 PBCHO| x&d MIBE T3 3= =g AA AE 2 SFEN (System Frame Number) X

W
>

=) RMSI PDCCH/PDSCH7} AF~71 SS/PBCH block® EUE e T Ao
ool whz}, wruke Aby] PBCH t]=Y o]3 Ab7] PBCHOl ol8] AAd
S
_/]:
3

N
k)

oA o]F HAET = RMSI (dl: MIB (Master Information

]
)4
S
o

MIB: SIB1(SystemInformationBlockl)S Y23+ PDSCHE ~#AE® 3= PDOCHe RUEHS 93 AR /veiv g
& X3, SS/PBCH block Yl PBCHE &3l 7125 <3| %‘Qi At

oo MIBoll 7]HP0}¢1 TypeO-PDCCH &% ©2 F7+(common search space)2 €&+ CORESET(Control Resource
Set)o] EAs=A &olgd 4= A}, TypeO-PDCCH 35 B4 F37F2 PDCCH €4 &3+ dFol, SI HAAE
2AEH = PDCCH* AEets o Abe"T.

O

TypeO-PDCCH T%& #A Fzlo] EAets A, 2o MIB W AR (4], pdech-ConfigSIB1)oll 714¥kale] (i)
CORESETS A3l EH59 <1 (contiguous) A EFE L sy o]d9] A% (consecutive) HEET (ii)
PDCCH 713] (occasion) (e, PDCCH 441 §3+ A1z =vld A& AAT 4= ).

TypeO-PDCCH 3& ©A T3kl EAI8HA] &+ 4%, pdecch-ConfigSIB1-> SSB/SIBle] EAlstE F3k4 X<
SSB/SIB1o] EAISHA] ke Fik Wl sk ARE A|F s,

SIB1& uymMx| SIBE(°]&}, SIBx, xi& 2 ool A4)e 7F&A(availability) E 2AEH (A, A F7
SI-=9 =73 #HE HRE X3t & o}, SIBl2 SIBx7l F7|8 o2 HIEI|AEHERA &
on-demand 2] (& ©@do] Q3o g3l sl AFE=A AFE &ElE 5 A}, SIBx7} on-demand "2
of o&] AFHE A5, SIBl2 w@do] SI 84S Faste o] Zagk JRE ¥ 4 9lrd. SIB1> PDSCH
23 A4$¥w | SIBlIS A2AE% 3k PDCCHE TypeO-PDCCH &% ¥4 F7He %3] #43En | SIBLS A7)
PDCCHel| 2J3ll A Al =]+= PDSCHE &3l *%

=

1.7. QCL (Quasi co-located ¥+ Quasi co-location)

UE= 471 IE 2 Folzl e tial] %% (intended) DCIE 7FA+= E¥ PDCCHOl w2t PDSCHE T ZH3H7] 9
3, Hd Whe] TCI-d8) AAES et g2EE 7418 vk o714, M2 E 5% (capability)oll &3

MI

=

z}zbo] TCI-Statet 3hb B2 5 709] DL RS} PDSCHE] DM-RS EE zto| QCL #AE AAs7] S8 gevgs
¥l QCL @A= A WA DL RSol tigk RRC 2| qcl-Typel®} = ®HA] DL RSoll W3+ qcl-Type2 (A2H
H BA9)E 7 A E.

7} DL RSOl tf-§-3h+ QCL EFY< QCL-Info Wl Fe}v]E 'gel-Type'el 93 FoixH, o5 ¢ 5 & AT
T Ao

- 'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
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[0223]
[0224]
[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

SS50dl 10-2799741

- 'QCL-TypeB': {Doppler shift, Doppler spread}
- 'QCL-TypeC': {Doppler shift, average delay}

- 'QCL-TypeD': {Spatial Rx parameter}

2

15 5°], B2 ey ZEZF 54 NZP CSI-RS ¢l A9, sl NZP CSI-RS QPElv EESS QCL-Type AZHE ol
M= 57 RS, QCL-Type D¥AIolA = 574 SSBoh QCLESITHL AA/A2AE = gloh. o3 XA/ d4& &
& UEE QCL-TypeA TRSOIA ZH® =& E% defle] gk o] &AM sF NZP CSI-RSE F2lataL, QCL-TypeD SSB

0 ALgE Al WS &5 NZP CSI-RS F4lel 238k 4= gt}

_1

1.8, ¥|H3 dY/FF 2AEZ (Unlicensed band/Shared spectrum) A]AE

14 & 2 oA g AndEe] 48 bsd s gae Agats B A Asge A vehd
wolt}.

olal Ao 9lo], W3 thel(o]3}, L-band)ollA HF3d= AS L-cellZ BY3taL, L-celle 712]o]= (DL/UL)
LeCeta Aolste), w3k, Hjws] e (o]3}, U-band)olH F2ste AS U-cellZ AHoslar, U-celle 7Hzlof
= (DL/UL) UCCErx Aeolgt}. Aol Agol/Aeol-Fuss Ao 52 Fag(d, F4 F34)3 gud 5
Ak, A/FAEe (e, COE AR FH3),

T l4(a)ef ol @yl 7)x=re]l wkeyl AgtE LC 2 UCE B
(Primary CC)& AA %3 UCCE SCC (Secondary CO= AAHE 4 Urt.
T 4 o], @iy 7)x=e sl UC B
v, &, @y 71X 52 LCC §lo] UCC(s) vk 6H
Al

A
Wl gefelHel As F44 EIe

o

HEs oA 528 98 LTES Zaled +2 BFY 3 =8 NR Z#H9 7271 A" 5 9ot vds gid
S 9% Zedd 2 W AR a/aEEa A A5 9 AFEE OFM AEEe FA4E 7IX = o8 A
A= = k. oJ7]4, OFDM A= SC-FDM(A) A= A2 & vt

AMadEE Fe MBI ol AR OFDM

GCECE = A=d
Bgel T4 WA LEE 4 Aok, olsk Aol glof, AT H% E TU(Tine Unit) 2 o2
[e]

TAALE, MU G E AL F4 A A2G) A, GBE DAY hol T LAY o
Al ZIAToZRE 408 DO U B4 =
#n 1H PGOQ OFDM A]EI] Lr_L/K }xé (= /L' )&k 5’: oh;]_

X 9& FA EAl A]J2~®Elo| A Subframe configuration for LAA ZE=7} fﬂZH MBI L/ S AHIY
¢l (current and/or next subframe) U sl 22 Mg 2/2s 22 A5 dE5S 98 AFEE+= OFDM A
59 74S YE= WHE oA gt
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[0237]

[0238]

[0239]

[0240]

omn
J
Jm
Qﬂ

10-2799741

# 9
Value of Configuration of occupied OFDM
'‘Subframe configuration for LAA' symbols
field in current subframe (current subframe, next subframe)
0000 (-,14)
0001 (-,12)
0010 -11
0011 (-,10)
0100 (-,9)
0101 (-,6)
0110 (-,3)
0111 (149
1000 (12,-)
1001 (11,9
1010 (10,)
1011 9,9
1100 6,1
1101 (3,7
1110 reserved
1111 reserved
NOTE:
- (-, Y) means UE may assume the first Y symbols are occupied in next
subframe and other symbols in the next subframe are not occupied.
- (X,-) means UE may assume the first X symbols are occupied in current
subframe and other symbols in the current subframe are not occupied.
- (X,*) means UE may assume the first X symbols are occupied in current
subframe, and at least the first OFDM symbol of the next subframe is not
occupied.

HEE 9gs B3 FTFEA NS AES A, AT AIEES I YA A 73t dg JRE
ol A dEHE S Ut

FAFoz, NEE dgde AYsE LTE Alage] A9, e HE% DCI Wl 'UL duration and offset' T
= 53] JBxY 9] #no] thd 'UL duration' % 'UL offset’ AHREZ =T 4 9]
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

H* 10

5

10-2799741

Value of UL offset, /
'UL duration and offset’ field (in subframes)

UL duration, d
(in subframes)

00000 Not configured

Not configured

00001 1

00010

00011

00100

00101

00110

00111

01000

01001

01010

01011

01100

01101

01110

01111

10000

10001

10010

10011

10100

10101

10110

10111

11000

11001

11010

11011

11100

11101

DO ||| BB B]OWIWWIWIWININIIN[NININ === -

11110

oW lO|R|WIN OB W[ CER W[N] || ][W[N |-

11111 reserved

reserved

1.8.2. ¥ A< Ax} (Channel access procedure) Uul

ool HelEe, WES Al QoW FEEE B AL T A

(terminologies) o &&= 4 T},

- g (channel) o|&, FfF¥ ~FEZ (shared spectrum) olA iH

u P
d A&

HAp7F 8 E= RBs 9] o

igol ) ALgE ol E

b

H Aoz 49 Ao = Algele] F& (a part of a carrier) & 9H|g 4 9lo),

- Al'd A& AA} (channel access procedure) &, AES 3317 s AL 7184 (availability) &
Hrlske Aol 71dksl Axd 4= ok, AN 7B GYE=E T = 9 us o 3t (duration) Zte AN &3
(sensing slot) & = vk, 7I1A= T B 7F A1 &5 3 < AdS gAstar, A4 &5 73 v
HAE 4qussd AXE HEd d™o] AdUA AE THA X mresn B0 At A= A, AN £F 3
Tg2 %2 2849 4 Jvh. 283 o, A && 734 T 2 HAZ 1849 5 Ao

- Al'd A+ (channel occupancy) @, £ oA tgsl= Ad A& Aap 8 o] F 7|A=/UE o 93 AL
Aol HEE on|ed 4 ).

- Ad A AIZF (channel occupancy time) ©]&, 7IA=/UE 7} & doA di-gate ANd A& AAE 53
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

gk o] Z|AF/UE 2 AdE HAFE TR 499 7AF/UE(s) 7F AdaaAe & % Fa F NS o
g g g Ad AR ARE ZAA-S] Y8k, $41 A (transmission gap) 01 us °lstolH, M F3
(gap duration) = MY HfF AFFe=z JIE & F doh. A HAHF A2 71A= 2L &8k UE(s) 7Y

g A
452 gstel ¥58 + At

1.8.3. 3t&ke 3 Y < M (Downlink channel access procedure)

ZIA T HHE G Ae sEEa s IS s 7] vdEE dige dis) shrler g2 sEEa Ad
< " x}(Channel Access Procedure; CAP)E s=&ld 4= v},

1.8.3.1. B3] 1 steks] g Y %<4 HAF (Type 1 DL channel access procedures)

2 Hode sEFH I A5(E) Aol f5=2 ANEE A &30 2ste] A% += (spanned) AIZF #3F (time
duration) o] WHI, 7|AFoBRE FPHE AY A& Do) dste] Ayt B Hde g dAEE
g2 5 o

- PDSCH/PDCCH/EPDCCH & 23}eli=, 7]A|=rol] 2o]8}e] A &E % (E)(Transmission(s) initiated by a base
station including PDSCH/PDCCH/EPDCCH), Hi=,

- AF&x} HW do)E (user plane data) & zte F4 HZ:E PDSCH (unicast PDSCH), BE—‘C—, ALg2 HH b
olHE ZH= FYMAE PDSCH 2 A& W HlolElE 2AZEH = FUMNAE PICCH & 3=, 7|47
oJste] AlZtE A% (E)(Transmission(s) initiated by a base station including unicast PDSCH with user
plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data), =+,

Z4, EE H-FUYMNEE(non-unicast) R E|EH 28 t2AWE HAEE ZF
71X1 1 40}04 ’\1 2tE AE(E). 474, AE FHEe Ins BT} AAY B A4S UAAHE BAE

E 15 e B Y ged AddEe] 48 s uus e A% A% D pE Ags] A9
wwlolt},
B A e AAdEe] AE Absd vs g A4S 9% B 1 Sg9a A 4% e e

st A Aol de dE == 5o, 7IA=)7F AE A5 FACAP)S A 4 Ao (2010).

ARZE 29 10] Wk AW AESOD elA Wex AeE NS d AuT 5 Y. olul, N e 2]
BN 02 ARG (2020). N e & 0 WA CF , Abolel gt 3 Qolol oz deer.

olojA, 28l 4o wig} Mo =x FLEE gh(N)o] oelzbd (2030; Y), 7|A =S CAP FAE a3t} (2032).
olo], 7|AZFE Tx HAE AES 538 4 vk (2034). whdHo], WMo sz 512¥ gho] 0 o] ollebd (2030;
N), 71AFe 2% 20 whg} Mo X FLLH S 19HE 20tk (2040).

=

olo}, 71X =L AYdo] FF AHECIA] AR5 Fdsta (2050), Mol #F Elol™ (2050; V) W QX F}L-H

el 0 <1 &gt} (2030).

W=, 2050 &l A Ado] - e ofdW S, xdo] H[A AEjold (2050; N), 7|A= AF 5o o
A 717k(defer duration T 4; 25usec ©]A) B¢t ajw xQdo]

@AY &% ALAE B, usec) ek 71 A

FF FEAA ClRE FAAT (2060). AD Ak Aol FF Feel™ (2070 V) AAFE thAl AP 74
& AN F ek

Q ol Mo FHLE kN b 10013, Mok ALE ghol 571K pa F Aol WA Av ey
AATE A 71 FF ALL ATl FF FHAA s @, ol, Ad JZ B Ade] FF
A AAFE MO ALE N d AAFE Aol ohel MeX AL F SHE(EE, Wes ey

(20705 N), 71A =2 2060 GAE AFdste] M2 A 713

A7) NA TS thee] o] wEaH A



[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

ATt

2~
T

71 NNA=ol AFE AFSES FHIHI Holm A &% AT
(

o & T Aol ofelgr AYHE A
G-, 2 A7l AE oldel mkE (inmediately before) A F3F T 4o RE Al &3 3 < 7] Aol
olol 5= A= S
e, A6S S-S stes ZHlE olF A7 7IAFe] AV Ags AdEdE W A &% T w ¢
A7) Ado] ofolgR2 AAHA FAY, A7) drEd AF o] HFZ (immediately before) A 7+ T &

o shel Al &3 F7 B AY] Adoe] ololER AANEA & A%, AU VAT AA T 49 Al
. b 5< Ade] otolEsitta A o]F ~® 15 X3S} (proceed to step 1).
aom o, 95" AN EF RHE vE gl ooxE #3F T ¢ (=16us)E A HETE.

T
71, 7 Al &% 7R (T )2 9us AL, T = T 9 A} ARl ofels A &% 3 (T )= T3

Z 112 Ad AE A =9 Fdzel wet CAPel A8H= mo,, A4 COF, AW O, Hd AE AF Azt

(Maximum Channel Occupancy Time, MCOT) % 3]-8% CW =17]|(allowed CW sizes)7} E&lAl= AL oA 3T},

2 11
Channel
Access , . ;o
Priority Class mp Cwmén,p C”/;mx,p Tmcm,p allowed CH/p sizes
(p)
1 1 3 7 2ms 3.7}
2 1 7 15 3ms {7,15}
3 3 15 63 8 or10ms {15,31,63}
4 7 15 1023 8or10ms | {1531,63,127,255,511,1023}

1.8.3.2. E}Y] 2A DL A HE Ax}

Aol A FZF T gore a1 =25 us &9 G A go] olo]Ex AAE o]F HlZ (immediately after)
A 5 Atk A7, T o © 3] A EF 3 vk2 el ojoj A= 73 T ¢ (=16us) &
TR T (=T ¢ o AF AH] A &2 LTS A7 T gore ar N 7 A EFo] olo]E2 AdH
B, 47 AL T gore a1t &S oFolER ¥ TE (be considered to be idle).

1.8.4. o= AY A HAE(E)S $13 MY H<L A (channel access procedure for transmission(s) on

multiple channels)

AAZE a71el B9l A Ex B B A% F e Fal Adol FAHE tF AUsel 458 & v

1.8.4.1. B4 A v}=5-A9 H<E A2k (Type A multi-carrier access procedures)

=

Bodo] A g Axpel whel 7|A=e 7 oAg A A
A43l1A 1= (intend to transmit) AEe AEo|m, =0bL--a—loly (= A7) 7xZo] AL A
st Ade] saroltt.

CAPOlA mA¥lE 7198 N & 7b g & we Axgua, o] 4% 72 Ad ¥ ALEHE g gAFT)

1.8.4.1.1. E}Y] Al (Type Al) t=-Ag HE Azt
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[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

S=50dl 10-2799741

CAPell A == 7H2El N & 2 A 77 E= AAH I, 72 A

iy

2 sede Yo maan,

7RGl o kel g Y g AEE TA(cease)d A5, WeF AV LS FREE vE Vs F

A7y 1 G B RISE & D}‘:’i (of]: +382 e <93ll) (if the absence of any other technology
sharing the channel can be guaranteed on a long term basis (e.g., by level of regulation)), Z} A€ ¢
Coelm, o= e s Aels, YTY ) ge, YT e Juw o% m: ME2 o4 2738

(reinitialising) 3+ o|F ololE Al o Ynrz A (resume) T ¢ Q.

[
il
%)
o
N
i)
g
o
N,
Hl
(0]
i

1.8.4.1.2. E}Y] A2 (Type A2) th&E-Ad HE FX

c.eC N
EaS 1= H I E N2 A st 1.8.1. Ao wEt 2Add 4 da, ol 4 Ald W JheEHEs ¢

N_ =N,
o BARC. oA, U E AP E O, @ 2E S M & gn 24 Ad YE a8, 0 =

7NA el M7k AR ofx shhe] Aol WI AES Feh(cease)dE A, Y] VAFE RE QYL A%
Y2 A z7)8k(reinitialise) g},

1.8.4.2. B191 B t=-AY H< A=} (Type B multi-channel access procedure)

c,eC
g L )R 2ol 93 they) o] AwE 2= Q).
i c.eC ) .
- A7 NAFE g oAd bkl Aol ShA 7] CEFE] d5etA delH e R (uniformly

randomly) < & AelsAY,
- A7) =S w1 vk 19 ol Y& AdEEkA] e

A71A, C= ”7] 1A o] MFatia = (intend to transmit) Aol MEela, f=%h--gdm =

7] 71A] 7ol AEskaak o}-“ Qg gl

Ag Y A AEES Ys, A7) JAFLS 2.3.5.2.1. A EE 2.3.5.2.2. do| JA

)
¥
o
>
>
R

(medication)™} SHA] 2.2.1. Aol MAE A} wel AQd < Apo] AY WES e},

c,eC o

J ol AY = MY c #Fc, Aol o] HES 98,

2y Ad €z A&, A7) AT Ad G ayoAe] Aol wrE 9EA (immediately before) Hoj&= Al

T2 (sensing interval) Zw =25 Zol g ¢ 2 ettt aga, A7) NATS Hor A pip e

Ft AY ¢} ool

il

als
tlo
ri_“
o
o
o
=
HU
=
=
=
(e}
Q.
o
=t
(¢}
<
)
8
o
D
=
e
i}
oy
2
2
)
of
o
-
o
]
)
%0
vl
4

o T3k T g Y A olelm AlYe] FAEE RE AR L B A7) Ao ojolER MAEE 4
S A7) A G g 99 clelER weE 4 A,

o = C;, F=C C,’ EC <7 = S, -] o IS =
47 AT AL GES (o), VINA A7) E 129 T s, B EFAFE FE A8 (for a

. . =] = L L = C; = L = =]
period exceeding T norp) AES FAA FETH A7, T pos Y 7S 93 ALEHE A 1S 9

e g Abgetel 24,
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[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

SES06 10-2799741

B o] AxolA, B o olste] AElE AW AE C o A Fuss mel AoE A FAs A= F s
o An AEolt,

1.8.4.2.1. €Y Bl (Type Bl) tz-Ad & d4

G OV, @2 A AE C S SJal A"

=
o

gAY AE%E A% OV, AAE] 18l $A 1.8.3.1 "ol A ded Ao 29 2% Ugd g

&
o
i
v

-nE Qg o Fz Bz k W PDSCH AE(E)] th&3h= HARQ-ACK #EQ o= Z=80%
NMCKez A4HE A9, wE onee 2gs P23 2 ga o 2 ge e 548 gow (next
higher allowed value) 2 F7Fett}. ofd -, 28l 12 o]& 3},

ES

1.8.4.2.2. B} B2 (Type B2) t}=-Ad #

c ,
2.3.3. Aol WNE dAE olgste] OV , w2 2 Ad < f8 SH4eR fxdg. Ad 7 & 9

o, & ARSI A8, AY o 98 EE pRHoR PN 9ol PDSCH 7} 2.3.3.2. Aol 7]&H

i

Azel AHgE 5 ek AE Y& AF N e ARSI g8, MG =Y o, gol ALgHET), oy

A, TEAECU B

i

Ads & M 2 O 5 e Aot

1.8.5. 33 ¥ <& A (Uplink channel access procedures)

UE 2 A7) IEZ 913 UL 4462 =A== T+ A4 (configuring) 3t= 71A=L (LAA S A A5(5)S
she) AERe] H&ES Hsl 319 dAE Fasty. o]3f Are o], rEHoR o @ JX5e dis)] ¢
3 gl P AF sk o)ie] HHE dgl S Aol MANE ASE JPEEte], B A vt Ao Ee]
AL 713t A a CAP 5o sl AAls] Attt uuk, Av] AR 3 CAP 523 A7) @ik 2 7R
of isl] vAE gnte] MAHE AgolE sLdsA &

EE UL A5 (E)o] FaH+= AY Aoz g 1 == g8 2 UL Ad HE dxjo] we H&45E ¢ gr}.

% 12 & A HE A &9 FYzol wek CAPYl HEEHE m o, Ha O, Hd v, Hd o AE "Ha AT
(Maximum Channel Occupancy Time, MCOT) % 3]-&% CW =17]|(allowed CW sizes)7} @&lAl= AL oA 3T},

F 12
Channel
g;‘;‘:;; My | Wiy | Wongnp Tumeotp allowed CW, sizes
Class (p)
1 2 3 7 2 ms {3,7}
2 2 7 15 4 ms {7,15}
3 3 15 1023 6ms or 10 ms {15,31,63,127,255 511,1023}
4 7 15 1023 6ms or 10 ms {15,31,63,127,255,511,1023}
NOTET: Forp = 3,4, Ty cor, p = 10ms if the higher layer parameter absenceQfAnyOther Technology-
rl4 or absenceOfAny OtherTechnology-r16 is provided , otherwise, Ty, cor, p = 6MS.
NOTE 2: When Ty, cor,p = 6ms it may be increased to 8ms by inserting one or more gaps. The
minimum duration of a gap shall be 100us. The maximum duration before including any such gap shall
be 6ms.

1.8.5.1. E}} 1 UL Ag #H<Z A3k (Type 1 UL channel access procedure)
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[0305]

[0306]
[0307]
[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

SE504d 10-2799741

2 doAs AEEa A5 (E) Mol fa2 AEHE A &30 9ste] A== (spanned) A1ZF F3F (time
duration) ©] #H3, UE ZHE == Ad AE5 Ao ste] Agsig, 2 de o9 A5 #4842
T St

- VAo 2R e ~AEY L/E= A E PUSCH/SRS A% (&

- 7Aoo 2 RE 2AEY Z/EE AAE PUCCH A5(E)

- RAP (random access procedure) ¢ #EHE AL (E)
E 16 & B A9 ksl AAjoEo] HE et HwEE oY AE5S 9% UL CAPE MYty {3
EHoltt

WALe] thekgk AAlelEo]l A8 Zhed vlwE] e dFS A% UES] B 1 UL CAP= th&3t #o] A

)
ofx
2
=
o
o
rN
ofy
b
[
2
il
il

o, UE)7F HIW3] the ol Fatstr] <) Ad HE 4 (CAP)&

UE= 28] 1o whe} B4 d=-(C) delA Mex 7h8 N Yol Aud 5= Sk, ofwf, N g2 27| %
N o2 AAET (2120). N e & 0 WA OV, Abelo] & 5 dole] gloz dedn,

olojA, ~® 4o w} Mo FLE ZE(N)o] 0olz¥ (2130; Y), UEE CAP #AS Z=#:3ht} (2132). o]0,
E= Tx HAE AS5S 38 4 v (2134). Whdo], Mo J1e¥ ko] 0 o] ofyghd (2130; N), UE:E =
el 20 uwhEt Mo I #HS 1vHE AT (2140).

olo], UEx= Aol - A=

o] 0 e1x] Felgtt} (2130).

o %% Felstn (2150), Aol fF AHolw (2150; V) Wox FeE @

W R, 2150 Bl Al Ado] f AEIZE obdW =, Alde] wjx] AdEjo]¥ (21505 N), UEw= ~F 5o whet
&3 A (A E B9, usec)BT} 71 A 7]7F(defer duration T 4; 25usec ©]A) Fot a|d A do] 7 AFE)

A ARE A3} (2160). AA 7|ZF] o] F AElolw (2170; Y) UEE ©hA] CAP AAHS AN

UE= A 713 gt AdS At -7 BHddA oRs &

= UH ’ o E"‘Tz
WU 993 JFEE N .2 A o] opeh Wex JEE @ 5¥E (LS, Mo LH e 1

2470 F 4%E) o] OP S AT 4+

e
=
)

Q e, WO L g N 7 10013, Wox FAeE ghol 5744 phH F Aol wX HHz weyw
A

V)

[

19 (2170; N), UEE 2160 525 AlGaste]l 2 A

Z
=)
=2
B
e
N
o
oft
[
-0,
:>|‘—_l‘,
U
o
Iz
X
ox
fluj
(o}
e
N
=
oft
o

g 4 o]F UE7} A& (8)o] FdH= A & UL 45 4

<
=%
B, 37 B vge] 2038 w5ehd A7) Ad A UL A6 A5 5 v

47 B A% 58 FH7E Ho] 2 HoE A%

>

T o W AEe] ool Al E =

- A7) AE vk= o] Fol (immediately before) XA T T 48 BRE &% 715 < 7] Ade] ofol&s

= A

rlr
o,

o
g2, mkep A7) UE7F A6S 3 SHl7E € olF 7] AdE A Adsds o Ad &3 3T
Wl 71 Ad

Foset dF Ade] ofoleR AYHA = A, AV s Ad 7T o &% 7AE st Y Adel
ot

71 A AT = ow o, AE5E X e R gal ojojA= T ¢ (=l6us) 2 AET. o7, 7

o] ofolg® AGHA FAY, e o=d HF vz ol Ad 7T o o o= A EF T

(e}
©
°
il
fru
ri,
oX
i,
o

ol
[>
i)
—
o
fru
™

r
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[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

SS50dl 10-2799741

>

(T )2 9us ©]aL, T = T ;9 AlF AHel ofols &x% 3 (T )& EF3

1.8.5.2. EFY] 2A UL A AL #Ax}

grob OB 7b ERRI2A UL AlY R4 AAE $9% Aew A8 A9, B = U A5 98 B 24 AY A%
AAE olgdnt. A7) Uit HoE Ay 7z Twee T ger gido] ololdg AAY vE AF
(immediately after) A& AFFT F Ak T gow® St AW &% 73 77 w2 thgo

N
I
2
5

>

(immediately followed) T-%F

2 FAET. T = A7 T o] A ARl A E25 23 A
7] T short_ul 1H _1:’:_ ﬂ@ —/é\‘%o] O]—O] S /ﬁl/\]% 73%, /\01—7] ng% T short_ul %?_]: O]—O]Eéi J—le:]

s},

Ho

1.8.6. UL "z Y HAE(E)S 93t AY #H<E A2k (channel _access procedure for UL _multi-channel

transmission(s))

Thek UE7}:

- Ald ME (set of channels) C oA AFstes: 2AEHEH, E'_M} A7] QY AE C A UL A5S ©
g UL 2AE"E ZHEZE By 1 Ad A dAE AAskaL, weF 489 AE C W BE AEES 9 54
Sk A FH A AES AIRBES UL IS5 ~AEHHT, Y/EE

- B9 1 AE AHE dAE olste] AE AE C oM 2 E AUE BelA dFEa AE5E 73T o=

(intends to perform)o]al, =

gkek A AE Co] Ad Fukege] vl AAE AE T AE F sfue] A8 AES A4

_%ﬂUHfﬂ%2ﬂ€;$§éﬂ§o%%W1ﬂé(%ecﬁﬂﬁ?@%%?%%%l%ﬂ.
c,eC
--wek A T g (oA, %7 UE A%e] k2 Aol (immediately before) A T ol
E}_o] 2 iHL—] X‘]é:— gi}‘7}‘ ‘/‘F‘EB% 75]_?—7 111]1

- - vk A7) UEZF B 1 AlE HE AAE olgdte] Y Yol H&sta gl A9 (the UE has
accessed channel “using Type 1 channel access procedure),
- - - Ae AE C o= shtbel (any) AY Y ERE LAY A ARE SRSl A A
= UEe| 93] Ad ME CEHEH d53A 99402 (uniformly randomly) A EC},
- 2ok UE 7} ol el Aldel HEekA| Eakd, UE v 2AEHIAAY UL A o) AA4d Ao
SE : : SE 5 Ci EC I~ = o >~
9 E (carrier bandwidth) o] 7ig]ole] = v A4 A ALEA &S = 9rt.

2. 99 H< A=z} (Random Access Procedure, RACH)

AT xR ASSAY AE $4E A FA Ade] e SO A5, ©dE2 ATl W o] HE

- 2~ FN & 2=
AAE s = 9l

Aol AL A gdd £RE ARET. dE 5], 99 8% dAks RRCIDLERFH HESD 27 A4,
RRC 912 A4 Zx} (RRC Connection Re-establishment procedure), ;=921 UE-Ez] A= (UE-triggered)
UL dlo]8 <%, RRC_INACTIVEZH-E] E#:NA|A (transition), SCell F7FollA Ak A& (time alignment) A
H, 0SI (other system information) 2% % ¥ 25 3|5 (Beam failure recovery) 5ol AF&E 4 Qo). ©
T2 Qlel H& AAE S UL 5719k UL AF Ad s g5 5+ 9

o] A& A= A4 71 (contention-based) ¥ & Hapet BA ZE(contention free) ¥ HE& Hab
2 FEEg. AA 7HE Y HE dAaeE 4-step 99 HE AR (4-step RACH) ©F 2-step ¥ A& Hzab
(2-step RACH) 2 &=},

2.1. 4-step RACH : Type-1 random access procedure
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[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
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T 17 B A g AAldse] A8 7hs 3 4-step RACH A2ke] o & yEbd =doltt,

(B4 718h) 1] A& dx7F 4 GAR 3 (4-step RACH) =& 49, @22 =7 19 "<& A< (Physical

Random Access Channel, PRACH)S B3l 54 Al¥x9 #AddE ZPES E3stE HAIX(HAIAL, MsgDE
$Al8kal (1701), PDCCH 9 dl-g3h= PDSCHE &a Zgiae oidt &9 A4 ((RAR(Random Access
Response) message)(WIAIA]2, Msg2)E 4418 4= At} (1703). T2 RAR W] 2AEY HRE o] &3l

|

AojAld Az 2 olo] thgste EUEEHIATH AY A3 £z e FE (FA) dZF2 Hi
(Contention Resolution Procedure)E 33 4 o}, @de 7XxozmRy F& 4 A2 3 =&
2 Z3steE AX (HA|A4, Nsgd) S FA8 5+ 9t}

o]

PUSCH (Physical Uplink Shared Channel)E ¥3$tsl= wIAX (FIAIR]3, Msgd)S AE3sta (1705), Zd sy

(HA) 312 AH (contention resolution information)
(1707).

wre] 4-28] RACH b= ob2) ® 13 9 2ol gokd 4 glv).

Type of Signals Operations/Information obtained

1* step PRACH preamble in UL * Initial beam acquisition

* Random election of RA-preamble ID

2 Step Random Access Response on DL-SCH | * Timing alignment information
* RA-preamble ID

* Initial UL grant, Temporary C-RNTI

34 Step UL transmission on UL-SCH * RRC connection request

* UE identifier

4% Step Contention Resolution on DL * Temporary C-RNTI on PDCCH for initial

access

* (C-RNTI on PDCCH for UE in
RRC _CONNECTED

e ULellq o] A& dapo) Msgl2A o] A& L ieS PRACIE &3 452 4 2ot

0E 7 dels 7= e AE ZEgles AlEase] AdEn. 1 Al o] 839+ 1.25 R 5 kiHz9
7V7A (subcarrier spacing)oll thall &5, & A|@A Zo] 139+ 15, 30, 60 2 120 kHze] -yt

of Jr X
o
ofx
o

o] T E YdlEo] sy i 11 o] RACH OFDM A &85 2 A2 t& £33 g2 (cyclic prefix)
(2/x+= 7= AlZH(guard t1me))°ﬂ o) AHojwHr). S 3k RACH A (configuration)o] A7) Aol Al 2E

(o)
£ of UElA AZACTh 7] RACH A4S PRACHS] 53t 117, ol 8 /b8 Zelis, Zojq
£ X9 Fol #3 ARE xS, 47| RACH A4 SSBEF RACH (AZH-F37) AHLE o
TFDG. B AEF 5L A9 ssBel AT RCH AT AQolA Ao 44 TR L BEDT

RACH #Hl A¥HE 91k SSBY] lAlgke]l WIES Aol o A= 4 glom, SSB 7|¥te s 4% #Hx e
Al A ¥ (reference signal received power, RSRP)7} A7) AAI#S F£3E SSBE 7|¥ke = RACH Z L&)
AF e AdFol FdETt. g5 5o, dEe dAGSE FF3= SSB(E) 5 e Adgsta, deE SSB
of d7hE RACH AH9S 7|HFo 2 RACH Z|gES dAd & AdEE 4= .

ZIA =] gHEEE Qo] & ZHYPES FAlEH, 7ATE 99 FE SH(random access response, RAR)
WA A (Msg2)E A7) ddolAl AEst. RARS UE2F PDSCHE 2AE"seE= PDCCHE 99 %< (random



[0349]

[0350]

[0351]

[0352]
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access, RA) X4 UEH A dA] AR (radio network temporary identifier, RNTI)(RA-RNTI)Z CRC w}=7 =
o] ALHET}. RA-RNTIZ w7 PDCCHE #HE3SH ©d-S A7) PDCCH7F Y2+ DCI7F =AlE Y 8t PDSCHZ Y-
RARS 41 & ot a2 AAlo] dge Ze|fE, =, Msglel ois °]94 HE SH ZRE7F 7] RARR W
gelgttt. AAlo] HEE Msgloll tidh ¢1o A% AR SAlst=A] oF= 7] o] AFsh el
oigk o] HE zZE|gE ID7F EAEEA 04—‘?'01] 4:6H e 4 Ak, Msglel gk 3ol
2 W3] (power ramping)< F3HWA RACH =3 —2‘% A 35 olUlol A AAEsH
7P Ao AR &4 3 A" 99 e HE Vv

w*
.

4>
N X0 =9 r
Sl
=L
L=
to rlo wf

fru
[k
E‘ ox
o2
iluA
1o
E
)
ofx
=
=
oo
-

=
@)

==t

¢

ofx

o,
o,
>,
I
lo
o
ol
f

of A% EPR AAx, AT YYHEL AR

)
av
BN e,
‘
(i)
~N
2
X
ol
ok
ol
o
@

st
A K (Uplink transmit time alignment information), “&FH A AH
st AuE ¥§e 4 ok, @Eo] PDSCH AollA zpAle] thslk o] A& S

, o UL 57132 93 Elolw oj=wix(timing advance) AKX, %7] UL ZHAE, ¢
(temporary) A& RNTI(cell RNTI, C-RNTDE & < Uth. 7] BolW ojuwizs AFH= A Al

oS Alofsl= d ARgE Y. whdo] 2lsh PUSCH/PUCCH A4o] MEH T dola] AMBE e Elo]w 3}
H(align)F =% 317] ¢3), H]E%i(‘ﬂ] BS)+& PUSCH/PUCCH/SRS 41 2 A HZH QL 7+ AIZE Aol &
ol 7|Wte® Eloldy olEMia AHE B £ i, W Qlo] HE SR ARE TNom A
A ol UL AFS Ao A Ao Msgd3ZA A5 4 k. Msgd32 RRC 912 8% 9 v 2z}
sksk 4= ). Msg3oll Wit SHoe =AM, UEYNIE Msgds A5 4= o, o= DL AolAe] AA 3
ARAZ HAFE = AT NsgdE FAIFo A T RRC AZ4% el A4 4 9o,

e

fo > > 1
)
o

Ml do Rl ool T > ox ol

=,

A AFRE mkeh Zo] RAR Wl UL ZHE= 7]A=ell Al PUSCH A& AASE k. RAR W] UL ZHE] 9%
%7] UL AEE& Y=+ PUSCHE Msg3 PUSCHE A3H7]% ¢th. RAR UL LTHES] H'l=+ NSBAlA Al#ste] LSB
R =s

Eub | 3 14004 Folxitt,

Z N
RAR UL grant field Numpgr of
bits
Frequency hopping flag 1
Msg3 PUSCH frequency resource 12
allocation -
Msg3 PUSCH time resource allocation 4
Modulation and coding scheme (MCS) 4
Transmit power control (TPC) for 5
Msg3 PUSCH
CSI request 1

TPC "% Msg3 PUSCHO] A& =S AAst= o AH&EM, dE 5o, & 150 me} €.
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# 15
TPC command value [dB]
0 -6
1 -4
2 -2
3 0
4 2
5 4
6 6
7 8

2.2. 2-step RACH : Type-2 random access procedure
% 18 2 N9 thekek AAelEo] M 7bs 2-step RACH AR 9 oE e mwolth,

(AA 7189 9] "<& Azl 2 GARE FPEE 2-step RACH Ax= e A a1d= oWe= (low signaling
overhead) ¢} ¥+& A9 (low latency) & AF 37| 9lsle] RACH A5 Al7171 A8k AlQk=E AT}

A-step RACH bl A1) lAA1 & S5 B3} A4 3 & ~step RACH AN E @
ol PRACH W PUSCH & Zashc shuel wlAA (MAAA) ‘B*Pb shtel Erow
A, d-step RACH AxflMe] 71 Fo0] MAA2E Sk B4 % GAA4E SASHE B4 2-step
RACH ARl A /14Tl RAR 3 5% 31 4uE TFshe shtel o

= oaptel Bow aE 4 ot

i
s

%, 2-2%] RACH EAfoll A w e 4-2~%] RACH Hzajoll Aol wWAIX1 7} wA]
HAIX] A (message A, msgA)) & Agtste], s shte] MAXE VA= oR $A1 4 vk, (1801)

ERE, 2-25 RACH AAfell A 71452 4-25) RACH Zatell A o] WA x| 2 oF wiAlA] 4 5 shte] wiAlA] (&
=°], WA1A B (message B, msgB)) & Agtsto], s shte] wiAx& @2 $A = 9lvk. (1803)

A3 5 st wWAA (E 501,

o2t wA|R 5] Agdl 7]Z3Fe] 2-2¥] RACH Al W& XA (low-latency) RACH AA= A¥E 4= U},

Bop A H o2 2-2%8] RACH Aol A wA|A] A = WA|A]1 o] £33 PRACH Z2]¥E (preamble) 3} W A|X]3
o ¥33 dolHE ¥ 5 rf. 2-28 RACH EA}o A wHA|A] B = w|A]A]29] E38F%l RAR (random access
response) 9} WA A]40] E3tE HA A HH (contention resolution information) & X33t 4= ).

2.3. Contention—free RACH
= 198 B JjA)9 thakst Ao Eo] A& 7153 contention—free RACH Ax}¢] o o2 velhd =wHo|t),

AA-22] Qo] H% AxH(contention-free RAC)E Wite] The 4 E& 71AFoz fA=en s whgel
AgE AL, A1) Bl s agHE Aol faE & Atk AA-xe Qe 4% Axe wHe
e A4 Tl el A& ARG} fareiTh, ohit, W] Bl oo 4% ZATE F A8 e
delm Adas 24 AW sl A% A4 9o, Ba-md 9o 4% Al Afole
BLol3 Ag Ao FE Teldiol AT oJa vl FPEn (1901). 4§ 9o F& =
Ulg Ami= RRC WA (e, MEow] W)l EFE AL PICCH 28 (order) & B3l Batol ] AlF
o] H% A} ANHE THe 4§ A9 BE TJRE AATAA AFBh (1903). wo] 717

Tl

H oo o2 ‘“n%
lo jg a4 ae "
o 2 oo &

ks
&
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Bl o] A& S-S sAlstd A7) Ao HE dAs s (complete) ©T (1905).

=]
n
7 g do] HE Aol A, RAR UL ZHE W CSI &3 I=+= wibo] H|5=7]1% (SI BuE s PUSCH &
% A AR AEE A AIgH, Msg3 PUSCH S 9k Fitdal 7HAL2 RRC el el o) Al3d
of, @de 5 Mula AT Ao FAS Ay wkewl Aol A PRACH 2 Msg3 PUSCHE AE3sHAl € Aol
T}, Msg3 PUSCH A4S 93k UL BWPE SIB1(SystemInformationBlockl)ell &l XA},

3

=2 APl ZIRbete] - TRALe] Rk AAldlEel dis] Bu A At o
= AAIe] wekdt Al Sl s A AR A 1 d WA Al 2 de] WEEsol 484
g Ak, & Eol, olstellA oM AojHA &2 &, Vs, & 5
A1 WA Al 2 e HEE

o5, ¥ AAel thd ANelE te AHelM AgEE 75/l ol et 2 5 A,
- CBRA : contention-based random access

- CDM : code division multiplexing (code domain sharing)

- comb @ F AEE FiE FGoH A HAoE wjFste WS A ¢ A, dE B9, F 2
(comb-2 Ei= 2-comb) & AEAES 2 /| Aoz o]AH RE vt} U3 54 DM-RS XEE wjgs= RS
oguE 4= gv}. of|E Eo], F 4 (comb—4 EE 4-comb) = MBS 4 /| 7+FoE o]AHA RE v} U3

574 DRSS 2EZS wigsh= As 9nd 4 3t
- CP-OFDM : cyclic prefix based orthogonal frequency division multiplex
— DFT-s-OFDM : discrete Fourier transform spread orthogonal frequency division multiplex
- DL @ downlink
- DM-RS (DMRS) : demodulation reference signal
- FDM : frequency division multiplexing (frequency domain sharing)
- MCS : modulation and coding scheme
- OCC : orthogonal cover code
- OFDM : orthogonal frequency division multiplexing
- PAPR @ peak to average power ratio
- PRACH : physical random access channel
- PRB : physical resource block
- PUSCH : physical uplink shared channel
- RA @ random access
- RACH : random access channel
- RAPID : random access preamble identifier
- RAR @ random access response
- RB : resource block
- RE : resource element
- RNTI : radio network temporary identifier
- RO : RACH occasion or PRACH occasion

- TDM : time division multiplexing (time domain sharing)
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- UL : uplink
/\]EHQI 20 ug g 2o 54 771Ee] " 2 T4 EdES 275 WA, LIE Al~ERg daE
A Fe] AR ARAT 56 Al2='e] atE Al k. olelgk ARAIY) 56 Al=® W% NR (new RAT) o]}
s},
NR Al2=®"lo| A= 4-2%) RACH (4-step RACH) A=} (procedure) ©l t&le] 2-2®1 RACH (2-step RACH) Hx}7}
g4 5 3

2-2~¥] RACH Ax}ollA] HlAIX] A = WA|A|1 o] E£3+5 PRACH Z & 88 (preamble) 3} #AI X3 o] E3+e o] g
(PUSCH) & =3Fgt 4= ). 2-~¥ RACH HxA}o|A A% B = wA|X]20] ¥3FEl RAR (random access
response) 9} wA|A]4o] E3FE FA A FR (contention resolution information) =

l

2-2~8l RACH Aafoll A, oE 5o, v AT %A Al TA (timing advance) = 3!55}2] ka1, PRACH =
2B ET PUSCH & 5418 4= Ao}, dE 9, TA 7} 3= A & }7] woll, 7R =oll A 5 ]t AfeR=el
Elo]rdo] EX) 1 be] =41 Elolio] EYUXA }E~@$-:?ﬂﬂE

A28 = ek, G F 5o, FAE AEE

He ol Az HYS ALSH

T 9E-7Hg ol (inter-carrier) 7H
1] 5= AZE AlololA BAlE

—

olelgr A aelste], 2 A9 thde AAdES, 2-2F RACH BAE A ¥3t7] $1gk #A[X]A (PRACH =]
E+PUSCH) Wioll 23re PUSCH 9 WEIZ/] (multiplexing) H/HEE DM-RS w33 W 9 o]& X Y¥st= 3

Ag Azd & 9l

=20 & 2 NAe vedRk AAdsel

wh
o B jNe) gea AxelEd He vue] B4 Wye ks e =
wh

= ol
%22 & &Nl BE ANdEd mhE J1Awe] B e e ek mueld.

T 20 WA & 228 FxSHE, oAH AAlee whE F2F 2001, 2101 oA, @ wAXA & HE5/8EF 5
Itk el & o], W2 PRACH Z2]¥ES RO o w8 Bl/== PUSCH & PUSCH 7]3]ol wig B/ DN-RS &
wsg el 7] %25ke] HARA E E/AAAT £ ).

A A Aol mE F2 2003, 2103, 2201014, B WAZA B FAS Qo J)ATL G WA

A H AAldel wE F2F 2005, 2203 oA, ZIA TS HAXA Z UaP(AE)E = A, dE B9, VAT
& wAAA & tzYste] WAXA ol Z3hE PRACH T @/w= PUSCH 2/%+E= DM-RS & 53 4 9l
o},

AN A AAde] wE F2F 2007, 2105, 2205 oA, 7]A =L WAIXA o 3 SHOE HAXB H/EE A
A2 2 FAlea, @oe g wAXB 2/EE wAX2E AT = Y

[e]
. =
H, ol @3l VlEwoklA B AAE 7H Aol Al
3.1. Multiplexing schemes for PUSCH

3.1.1. Multiplexing

E A kst AAd S wEd, wAXA = 9T "E|ZEA WS (dE 5o, FDM, TDM, CDM WA] o]

Z o oo 2% 5) o Awd 5 A

dE S0, UL (uplink) AWgA Z/Ex= AE F4 (channel estimation) Z/FEE QE-AE M L/E+=
olE -7l o] 7HA H/mE= 2 o] 8F (resource utilization) So] E=E = ¢
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A5 5o, (DM Alo]z=e] A9 (AE E9], wIAAA o Eg5= PUSCH 7} CN 5= A5 5), 53] A7+
3+ (time misalignment) © W& SIE-AZ (inter-layer) Hdo] HE 4 Qlt}.

ot

ol Eof, 4-22%¥] RACH Hx}e] A9, wiAA3 & 918 PUSCH = RAR ®IAIA (WA1A12) Wle] UL ZRES] o]}
of &ga 4 qvh,

dE S0, s ALS FDM L/5E+= TDM #2] (manner) o 7]%3te] = 4= 3l

T3, dE 59, wWAA3 & 1% PUSCH © 49, DN-RS XE 0 oﬂ TAE B 1 9 @Y 4AE ZEE-ZOE
DMRS (single symbol front-loaded DMRS) 7} 4l Wl ym= RE & ojwdt PUSCH FAldl AREA] ¢7]
o, PUSCH &= ©d UE & 98l 382 4 Ao}, (Also, for example, for PUSCH for msg3, since single
symbol front-loaded DMRS of configured type 1 on DMRS port O is used and the remaining REs in the
symbols are not used for any PUSCH transmission, the PUSCH may be allowed for single UE.)

o2 S0}, 2-22¥] RACH HxF9] A5, wAXA o= PRACH T8 9/w= pUSCH 7} 3= 4 glr}.
AR, G2 S0, HAIXA 2 93 PUSCH ¢ 7%, FDM/TDM A9 o] &&= 4 3t}
T 23 & B RN g3l AA Bl wE WAIXA FAY GAIS e Edo)t),

£ 23 o4, bR He AR mHlel UA A7 H, AR FE Fog mdel A Fakg o Ol 4 Ao
A% o, AZ EME st ol4e) &% W/EE s} ool OFDN HRol W F glom, Tk He
Shuh ol4be] RB /= st ol4bel RE o WigE & 9

dE 59, WAA A & 9% PUSCH 2 /XE+= PUSCH 713+ thgst Walo= t5st d 4 .

& E°], £20 (a) & WIAA A & 919 PUSCH %/%EE PUSCH 71317} FDM == o Al& e

A& Eol, & 23 (b) & WAIA A & 91k PUSCH /%= PUSCH 7137} TDM =& dlAE YERdT.
& Eo], & 23 (¢) & "WAA A & $Ig PUSCH %/ PUSCH 713]7F FDM/TDM == oAAE YERATE.
E Eol, & 23 (d) & "WAA A & $Ig PUSCH % /%= PUSCH 713]7F FDM/CDM == oAAE YERAT.

g Sof, FDN Aolx (olE Sof, PUSCH Z/mi PUSCH 7157} FDI H: 7Aolx) o A%, F& o=
(narrow bandwidth) % (Ftideo=z) e (FDM AEE (dE 59, 944 dAXR o]A/x3 7149 OFDM
AEE) & zk= PUSCH %/%3= PUSCH 713]¢] #}¥o] ddd 4= ).

o] A%, dE Eol, o2 719 OFDM A EE°] A& o] UL AWM A7t &4
T, ohuk, o= S0, DM-RS RE % dlo]¥] RE 2 E3Fst= PUSCH Ao <l
o] S HAe 4 Ut

|2 S0, TDM 7ol (eE Eo], PUSCH %/ PUSCH 7137} TDM H& Alo)~) ¢ AL, 5e HIZ (wide
bandwidth) % (Fdoz) A& OFDM AEE (& B, 44 AAX olsl/vmt A52] OFM ALEE) & 2
= PUSCH B!/X+= PUSCH 7]3]9] #tgdo] = 4= Qltt.

(UL coverage enhancement) = <
738k PUSCH #}gloll o]3te] <lE]-7)

o] A%, A= 5o, W& HAFOoRRY Fukg HolWAE o5 (frequency diversity gain) ©] 252 %
itk ok, dlE 5o, OFDM A&5e] 77 #ob, UL AWA7E Add 4= glem, PUSCH A2 A3

PUSCH 4}l ejsto] E-4= M& As 5 ot

T3k, o5 Bo], FDM Aol 2 TDM Aol =5, PUSCH AHY-2
(orthogonally designated) X./o|eF®l PUSCH AFo] wito] o]3}o]

Ee g & g,

< = %A (designate) ¥ 7] wj&-ol
95X g F9, Agux gL A9

[e)

& E°], (DM Ao]2~ (& E°], PUSCH Z/%E+= PUSCH 7137} CDM &&= Aloj2

) L-]O q.]oi;z 1:11
(Ao z) e OFDM AE8E (5 5o, 9A AAR ol/Z3 /42 OFDM A E%E)

)
T, @
Z

7k PUSCH A4l o]

%3
el
=

of A%, g Hol, UL AMAAZ 49 F ek, e, o F Sol, AE-Flelo] % AH-YB ¥ 1ol 7
A QT EW, A Sol, A9 B el $4E £ A o, A8 Sof, 531, Ak 2%
A5l lo1X AH-AF el melslolor & 4 vt
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3.1.2. A9 AN

w 7NAe] TgE Al sl mEw, 54 RO o e PUSCH A F&ol A= 4 At

o2 So], RO o] CBRA (contention based random access, AR 7|49k 2o K<) 2 AlL¥E (P)RACH =g 9
Lo Jh=RbE PUSCH #Hdo] A= 4= ).

5 £9], 32 RO T CBRA & 913 (P)RACH Z|gE-2] /5 M o2 3tar, 3hute] PUSCH #AHY o HEE
A g 4 s A RAPID 9 S N o]z} sk, Hojx M/N 9] PUSCH #AHo] 274 & k. dF S,
' PUSCH #Flo] F&om AAE 4= Stk ol& 5o], a3 PUSCH #-} RO 74 wisd AAA= HA4S 49

= 7+ 4
5, 2 JHAS v dAjdEel] wad, Z]A s wAlA] A o] EFHE = PUSCH ©f $41S 91% PUSCH 713]&
of thak A4 A® (configuration information) & “iolA A8 4 g, @re i A4 Huo] 7] %3

o] WAl A & 93+ PUSCH =

g 2 A 5 3l
& 5o, A4 Ar= AR =vQ] AAR B/ EE Fokg =gl A

S Bof, AzF el AA A= WAIXA o] E3HE = PUSCH o $41&
Al

A A 4 9tk
A5 5o, F94 Zd AA A= HARA o EFE = PUSCH 48 918 PUSCH 713159 F34= 2k #4
o AARY = At
dE Eo], AZF =W AA A= ofdlel] e AR F sk o)e XFE 4 Qv

- Number of OFDM symbol per PUSCH resource (/% Occasion): {1,---14}

- - &, PUSCH #AHY (Z/%+= PUSCH 713]) 9 OFDM A &9 /M7t A4 ARZHE XAE 5 glev, g

M 1 WA 14 A = et

- &3 oA PUSCH resource (H/5+ occasion) o] 9X|:

- - HE®W (bitmap), @D/E¥E

- = A1z OFDM A%, 9/®=

- - - Z, A7+ EHQlo A PUSCH A+ (W /X PUSCH 713]) 7} A2} OFDM AlEo] A& AR = RE
A = Q.
- - &% UYollA Az =d|lol A A4E PUSCH 713 <] 7l

- PUSCH occasion Woll Null OFDM AlE X3} of K ] A|x}

- — Null OFDM A& PUSCH 7} wi8 %A ¢+= OFDM AES ovd 4= Q). Null OFDM A& A|7F =H
QlollA] Z+ PUSCH 7]13]E& Ztol AA= 5?- 9Jt}. PUSCH occasion Woll Null OFDM Al&o] ¥3stx™ | &3 Null
OFDM A&l 25t AlZF ZwQlellA] A& PUSCH 7] Eo] 25 E (separated) A2 olsld 4 Qlt}. =,
muomMﬁ%EAR}E1ﬂﬂHAw}ﬁ(u%gw)giﬂﬂ%:?%@.

- PUSCH #}91 L& (resource group)®] W+ &3 A9 (slot index):

- - WEY, R/Es

- - & g s, H/Es
<
- - A EE Y, Y/EE
S = PN
- - dA%E E29 AT

oA S 5o, Fi4 ZWQl AAIRE ol AR F sty o)s XFE 4 Qv
- PRB 7<= (Number of PRBs)
- - 2 PUSCH =41 (Z/

/%= PUSCH 713]) & €19 PRB /5+7F 24 AR =NE AAE 5 Ut
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[0458]

[0459]

[0460]
[0461]
[0462]
[0463]
[0464]

[0465]

[0466]

[0467]
[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]
[0475]

[0476]

[0477]

[0478]

- 4 vl=d (continuous mapping) WA &%4 wl=d (non-continuous mapping) & ¢#HF+= AA|A}

- - Z, PUSCH #pd (H/%%= PUSCH 7138)) 7} F34 ZuQlolA] d&4do g wgsE X e Ed540
2 gy E A oE7F A AR st AAE F QY. dE B, Y EAE vEe IR ~FEY
(shared spectrum) W# B3 the (unlicensed band) o419 ¢lEj#o]~ (interlace) TF7} ¥ ALY
T 3l

- Fik ZuRlol A PUSCH A (B/E= 713]) 9 1At
- = AlZ PRB, %/EE
-~ A% PUSCH A9 (/= PUSCH 713]) o] A%, W/mEs
- - HEY &

- PUSCH occasion Well Null PRB %3 o] ¥ x]A]#}

- = Null PRB & PUSCH 7} w8 ¥A] ¢+ PRB & <|u|gt 4= v}, Null PRB < %53$€: ZuQlef A Z+
PUSCH 71385 Ztoll AA=E 4 Qo). PUSCH occasion el Null PRB o] ¥38t=d, 39 Nul

4= TQlo A A& E PUSCH 7]8]E0] ®E]== (separated) Aoz olafd 4= Qdt}. &, Null PRB & Fu4
EHlel A =3+ 3 (frequency gap) 2= olsfd + 2l

T3 & 59, RO HS°] PUSCH A+ (Z/%+= PUSCH 713]) He3 w8y = AAARE A #dAES AA
T St
3.2. Multiple Preamble to Single PUSCH resource

3.2.1. DM-RS ¢} RAPID ¢] ¥4

B OJjAY] thekel AA L] wrEw, wAXA W E3EE PUSCH & 93te] CDM o] &5 AS-, thg9
RAPID & slibe] PUSCH #Fdell 32 5= t}.

- dqE 5o, tUFY DMN-RS AP L/mEE A@BA (sequence) L/HEE thre Am@iEE AJ@A~
(scrambling) 7} AH&2 & .

- o= So], 94 (certain) DM-RS AY /= AJdx D/mw= A~g:088 P2 RAPID ¢F A=
(associated with) &

dE 5o, 4-28 RACH AzfollAl, WAIA3 o] 3= += PUSCH &= RAPID ¢ ¥ UL ZHE] 9sty T
4 % quh,

AL AL, dE £, 2-2-%] RACH Z4X}°ﬂ*i HAI XA Wel] Esty = PUSCH & FDM 2 TDM Alo]2=E ¢13k z}
RAPID & ¢35 A= 4 o}, g, & 59, (DM o] &5+ 45, 0}‘/}4 PUSCH #}¢lo] t}4=2] RAPID
o dlSEE 3ol &84 dado] Ak, o Af-, 04] £°], PUSCH A9 ] &3% (mixed) th2] tlolg
= E7 (decoupling) 7] 9I3te] thg=<¢] DN-RS A /e AjJ@s W/de A WEY Agayp 27d
ATt

TS, 5 B0, 43 DMN-RS AY H/EE AlEA 9/EE AT WEY AFA2E RAPID 9 A3E 4 o,
3.2.2. Parameters for MsgA PUSCH

oA 9 gE B oA Y g3t QA dEe td Ao, DN-RS £E 2 DN-RS AlBAE xZEE nEXA
W%sﬂ%ﬂﬂ%é¥WP%oﬂﬂ‘wﬂzﬁ£%ﬂ & 5o, dhtel DI-RS EEe&= alut o]4d] DM-RS Al
%54W%%:?%@.ﬁ§%@LoH%JWR AN@A2zo = &} o]4te] DN-RS ZEZF wjsgE & ). o=
o], DM-RS £E : DM-RS A€ 2A= 1:1, M:1, 1:M 9 & vk, (M & AaF

Al

BN Y thorsk Ao Sl wEw | 2-28 RACH dA}o| A wA XA ol 3% += PUSCH (= A]#]A PUSCH) =
3k zxdo] AAE wj, Z+ wA|A]A PUSCH o HEIZ=EY 2 4 A= RAPID 9 H o) 7B (maximum number of
RAPID) ®/m: wrzo] FHuf 704 (maximum number of UE) 7} X|A/AA=E 4= U},

w3, o2 So], ojud W A|X|A PUSCH o WHEIZ e 7b5ek RAPID © o] 7ol w3=o] DM-RS A+l (ZE)
9/ DM-RS A2 5o g7t 249 S k.
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[0479]

[0480]
[0481]
[0482]
[0483]
[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

SSS0dl 10-2799741

dE 59, 27t It E (parameter) & T3A 2 M7t XA4/44E § St olE 59, <HHY X EQ
Zd 704 (maximum number of antenna port), A9 FHt) 7|4~ (maximum number of sequence) 2] Fko] A
/444 5 U,
dE Zo], olliet 22 v} VAo RE wdE AFE & .
Parameters for MsgA PUSCH:

- Maximum number of RAPID : & E9°], 1, 2, 4, 8

- Maximum number of antenna port for DM-RS : && 59, 1, 2, 4

- Maximum number of sequence : <& £, 1, 2

dE Eo], (WAAA PUSCH o) HE|Zd4 =& A RAPID 9 7A5E, A8 A (coverage) L/HEE A LHE
Z] (geometry) S5 mgste] UES A7 vk AAHE 5 9l

dE S0, 28 A (small cell) & A$ (dF S0, 2% Ao 2-~8 RACH 7} F34d= Z4$), HEZ Y
A E+= FHu RAPID & G7F Adldez & 4 o}, odE B9, 2E Ao AHS FAl 77t oI EEo
AA oz &7 wFo|, FFT (fast Fourier transform) BFETIE] (boundary) SrollA AlZEo] A 7154
o] =3, AoHWET L FJudor F2 s /HER, Juldon B AMExEe WEEYY 42 & U=
7o) & 4 Ak, dE 5o, 99 HE I W=y} Ge AH9o= PUSCH A ©F v 7153k RAPID ¢ 7Y
5 771 Aol PUSCH #Hele] &84S 7 5 sl Wilel 4 5 gl

e, g 2ot W2 AMAE] B (dE 5o, W AwAClA 2-25 RACH 7F 7H= 25, o
EEed == Ad RAPID o] A57 iAoz g & gl o8 S0, 53] DFT-s-0fDM o] AHg8 Hdr=
e ANA el ARASA F8dhe A, T AS AErE gol Sopxan, 4 B717F gtA] o8 s &
Bol FiHoR Fopum, PUSCH Aol HEZHY H= AHEAbe] 79 B/Es RAPID o A& ddiA e
= uEs Ao vk E 4 9l

3.2.2.1. PUSCH data scrambling sequence

ALY vhFg A S wEW, ZF dde)] dfste] A2 thE PUSCH dlold 2=aHER Alf2r7t d5/4
£d & oAtk olE 59, WAIAA PUSCH #pde] thro] ohd 2 HE] AL8=E 49, ZF o (AF8Ap) ke 1
AeE =Y F AET (F &E AR o diste]) AR e 235" AE27F AdEe] A8E 5 9l

2 S0, 27 HEehA &8 dd x| ©@-ER RNII 2 731 A @& wrde] 49 RA-RNTI (random
access-RNTI) WA =IAIXA PUSCH o thgt (Z1A]=79]) S-S RUEH shet AR HE RNTI So] 298
AlAx= AA/E5S 28 A=k (seed value) &2 AMEE & lth. F3, o S99, @2 (WA AHEA) &
T £ AdeE ok (WA ALEAF) 7 AEE PRACH ZE]gEy dvE AR (oS 5o, RAPID) 7} 239

= T o=
B9 NA2e) Asglow Agd 4 Ak,

dE 5o, %x7] H4 o]F ko] RNTI (o]E E9], TC-RNTI (temporary cell-RNTI, C-RNTI (cell-RNTI) %
S g9 w2 A, A RNTI & AFEE 4 T, dE 9, ©d g B2 RNTI & AT REH AJldEX
o] A=

A G AR B, A SAREY el Ak (AE Fol, UPID) o 71t

o]
PRACH Z2]#E7} PUSCH (7]3]) (/%= PUSCH (713]) W19} DM-RS A-¢d) ztolle wisd A7 v]g

dE E9, st} o]’Fe] PRACH Zg]¥Eo] shute] PUSCH (713]) (/%% PUSCH (7]13]) W2l DM-RS =) ol vl
39 4+ Ao

2 So], 51} PRACH i Eo] &}i} o]ake] PUSCH (713]) (2/mE PUSCH (7]3]) el DM-RS A1) o
9 4 . odE E9], PRACH =& : PUSCH (7]18]) (Z/XE&= PUSCH (718)+ 1:1, M:1, 1:M & &
o}

(M2 A

ueba, o E 5o, 53], PRACH =&l : PUSCH (713]) (/== PUSCH (713]) We] DM-RS #A+¢) 7F M:1 <1
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[0497]

[0498]

[0499]

[0500]
[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

omn
J

361 10-2799741

onl
o
o
rlr
h-y
=
=
1o
-
=
%)
'®)
5

i
o})
rsL‘
>
>
oo
2
Ny
e
(i)
1o
U
i3
o
Hd
>
i
4>
%0,
i)

Fest B A9 gefst Ao s mEd, A2 Y& PRACH Z|gES st ddsE2 A2 o2 RAPID ¢
71Z3ske] PUSCH & 25/84stnm, HAXAA & 7% 71452 PRACH 2=l di-$8hs RAPID o 7]=3}
o] PUSCH & ©l39/Hx3sta, AF/Asfe] 7zt @& #EF o+ Qdrt.

d& E°], PUSCH A%
sequence generator) g} s}
shut ool Ttz 2 RAlS] ke AAldEel ] OPOq *3’\4/ 5/4

(584 1]

oA AHEE = dAerEE T

g AlFA2 AA7] (scrambling
1
=

Coer = {’nRNT; : 216 + nRAPID ) 210 + nm for mSgA on PUSCH
M gy - 21 + otherwise

AZIA, Cinie = 2AHMEY AT A7) 2718E vE 5 o

oA7IA, 2+ FEkrE e g2 ol 7l xste] AAHE 5 3

- RNTI 7} C-RNTI, MCS-C-RNTI (modulation and coding scheme C-RNTI), SP-CSI-RNTI (semi persistent
channel state information RNTI) 3= CS-RNTI (configured scheduling RNTI) o]z, (PUSCH) #4le] &% &
A3l e pCl EW 1.0 o ote] AAELEA &, A9 AZ Fevd dataScramb]m gldent i tyPUSCH
nyp € {0.1,...1023} _
AR : 7o A A F& vy dataScramblingldent i tyPUSCH A A A€ gk
7H 4 Q.
- (PUSCH) #lo] BFl2 ¢lo] M4 Axl (2-2%] RACH Azb) o] o3&t EgiARED 49 A= deivg

o nyp € 10,1,...1023} _

msgA-dataScramblingldentity?} A" A% T2 A8 AF SEE msgd-
dataScramblingldentity 1A AANE 7S 7F2 = v},

N
-

oL,

tlo
i)

cell
np = Nip np

- old A%, = + PCI (physical cell identifier) ¢ #Z2 & 714 4 9}
o, oE Fol 0 A 1007 o e 7Hd & et
n
- PRAPID = g0 4 2 g sam 0w zgaze adsg ¢ an 98 S,

n
RAPID o, Sone qase ogos gad o (A e 7h d8@ pRACE =29kt <

n
2 Auel vey & gou,  RAPID gup e sma 4+ ga.

4 :
_""RNTI = (WAIAA el 3235= PUSCH & 9% 49) WIAAA & 913 RA-RNTT ¢ 22 @s 7hd

4 :
woan g sel,  RNTD © sqgug qare negos

%3}
H3E (71A=9]) §HE EUEY 8=l ARSE = RNTL of o33 5 %Tﬂr o
RA-RNTT ¢} 22 #t& 7Hd o= Sl

RA-RNTI WA w®IA]X]A PUSCH o
2 A2, 4-2%¥! RACH & ¢I3F

n
, ID o o5k, A (cell) 7+ 3Hdo] P33} (randomization) & 4= AT},
3H ) oS S0, 2-28 RACH Ao+ EA RO o %= RA-RNTI 9} msgB-RNTI 7} 948 4= v},

2 A st Ao Eed wrEW, RA-RNTI & PUSCH dlole] ~aHER Ad2 /S5 21849 F
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[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

SSS0l 10-2799741

91al, msgB-RNTI & ®|A]AB & 93 PDCCH & RUEHe=d AHE 5= I,

, 2OJA Y ks AX S| WEW, EA RO o &%= RA-RNTI 9F msgB-RNTI ¢ z+ %7} 1=

»

ok, 2 A9 kst AAloEe up=m ) RA-RNTI ¢} RAPIDZ} - = o], PUSCH HlolH A=A WEH A|f= A
A/BE] ATgtoz ALeE 4 gt}

3.2.2.2. DM-RS sequence / DM-RS resource

dE Eo], #3.2.2.1 HollA &3 ~g3:E AF2E HA|HA o] E3FE] = PUSCH 9] dlolBe] A3
I FEET, B A3.2.2.2 HiA IF&EstE DMN-RS A @AE HAXA o ZIHE PUSCH S
(demodulation) &}7] §3t 715+ 25 AP #HAE 4 9},

BN ot

p=R
=

=N
-

2

3| o & 5o}, REL.15 NR UL DM-RS A2 7|82 A2~ (base sequence) (dE 9], CP-OFDM < H?_
= XA (gold sequence) ¢}, A% Z#]3Y (transform precoding) & 3+ w& PAPR Alf~ 5) 2
Z ARESte] AAE 4 o).

oﬂll‘i

A& 5o, WAIAA o 3= = PUSCH & f13te] (FIAIAA o 3E3HE]= PUSCH ] DM-RS Al@z=ell) 7] A|A2=
2 0CC 7F A8E & Ao, o, dE B0, Al BT A5l 9101*1 0CC 7} mIAIAIA o 23 = PUSCH
o] DM-RS Al&2=e 0CC 7} AEE & A& A ofF-o tjste] = CES, AE B9, 72 A
Aol 3k 2713} A|=3k (initialization seed value) & Al

e el dstel olslolel & 4 ek

H, 4% £°], REL.15 NR UL DM-RS AlB=E 3t 2 7kA /@S &8 AT A9 (physical layer
resource) (A 59, durs-Typed-Position (comb-2) L dmrs-TypeB-Position) ©] A" 4 v},

RS
[
o
o
91_‘
)4
o
o

ro

59, dmrs-TypeA-Position = DN-RS uld B} A ¢ #HE F&ugd 5 k. & 9], DM-RS vlF
A oAM=, WA DURS 7F €% Wl A& 2 v AE 300 AL, £F ol HA doly Falo] Az
Yok F#A, DM-RS 7F &% AAlY ARHEEH A os (relatlve to the start of the slot
boundary) "= 4 v}, dE B9, durs-Typed-Position = ENUMERATED {pos2, pos3} & &= glom HHA
DM-RSe] A AT = At

L/ -3
o o A

AE B9, durs-TypeB-Position= DN-RS i3 B4 B ¢ #dd vy d & Q. & Eo], DM-RS w3
B B oM<=, A DM-RS 71 dloly g9 g AWA A& 22 & A

dE B9, 4-28 RACH ZAx}e] wAIX|3} o], dmrs-TypeA-Position = WA AA o E3tE = PUSCH o o3}

Agd 4 Yk, o] A, dE B, T A9 F IFE (GﬂVE— 5o, A4 Qd~E ZH= RE E(9
A3 2 &4 JAd2E ZHeE RE E(9 A3)) BT WAIAA o 235 = PUSCH ¢ DN-RS &8 AT Aoz
AFSE 4 Qe Aol tigke] =gy ojok 3 4 Q).

d& 59, 7T ARES ETF AMEste Ao FEHE AS, dUFezE e 49 wdo] PUSCH At HEZ
gAg 4= 9k

E3, 48 59, 7 AFES EF Ak Aol &8s A, T35 A9 Aol tE F PUSCH A9 E
o] gzstd o, Aolgt T3 A MEZ ZH2he] PUSCH Z}ﬂ th3 DM-RS =3 Aoz sdgd 4= 9lo],
o U& Ag =4 A% (better channel estimation performance) = A& 4 Qt}.

B ohAle] theRR NS DIFRS AR /A s BRE S Qo w3, B A B A4
5& DIFRS AHe) #E Py Bum & oo

A5 Eol, WAHA o E3HH = PUSCH o thate] CDM o] &85+ 745, DM-RS A 3 A|fxe] &89 #d
[e]

|
2
2
=
>
R
=
=2

o

o
i
rlr
-
=
o
o
==
Lo,
=]
=
=
w
>
[
>
i
do
ol
s
o
o
o
N
S

)

o
-
3o
rlr
B
s
rJ
e
i
-

- dE 5o, 7B ARAE 97 278 A=EES AYsks By adE 5 o (dE 501, (P-0FDM

filo

_42_



[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

93 F= AP (gold sequence) 9F, A4 Zg]xY (transform precoding) & 93k W& PAPR A~ %)

- dE 59, T A9 T JAFE (AdE 29, A5 JY2E 2= RE (9 JA3) 2 ¢ ddxE 7
= RE (9 #AF)) ZF HAIAA o 35+ PUSCH o] DM-RS &2 AlF5 Aoz A8d 4 e X #dd
T Ao,

B A1) thekst AN oS wEw, WAX|A o E3EE PUSCH ¢ 948 (waveform) o 7]%3F DM-RS Ald 2~
A /EE Ho] AlFTd 4 Utk

dE S0, wAAA o] ZTEHE= PUSCH ¢ 3o ® CP-OFDM ©] XA H = A9, DM-RS Al A9 A|=gke A
A & TASE dEbv)E 71g (parameter set) oA X A= 4 Q).

dE E°], G Al=gko]l 27] o] 4 HS, Al=gk2 RAPID o wef dgEg Q).

A5 Eo], wAIXA9] P o2 DFT-s-OFDM ©] A Q=& 49, w2 PAPR A|¥ 27} DM-RS Al f~2 2182
AT, dE 5o, AAGE T AAlE el 712 AJEaTF AFEE ¢ Q).

dE E9], WAIXA 2 PUSCH o s o & CP-OFDM ©] A AHE A% (dE 9, A% =Zgmdo] H|ZEAs)
(disable) ¥ 7)), DN-RS A== skt o]do] A8E 4 Qth. olE B9, Al 3.2.2. HolA &gt
Parameters for MsgA PUSCH & ZZ3}H, DM-RS Ald2=9] Hol g+ {1, 2y 4 5 JermZ, #wAXA PUSCH
o] u}g o2 CP-OFDM o] X%+ 79 DN-RS A2 Y 7MFdes 1 e 2 € 5 o, T3, 45 599, 4
<3k vhel o] WAIZA PUSCH T}E o= CP-OFDM o] A 4%+ 79, DM-RS A9 A=ghe 2 7] o] ddd +
ATt

ds = WAIZ] A PUSCH ¢ 332 DFT-s-0FDM ©] AAEHE= A5 (dE 59, dF =Zgzdo] &4d3

(enable) ¥ %), DN-RS Al¥ 2=+ sHU7F AFEE & 9l

e W Atk AN B, DIRS ARz AEge A% xelmgel w@ys
B Azl A 2AREY AAx 447 27188 A9 SvEHE e 5 o

3.2.2.3. DM-RS antenna port

A% Hol, " B (AHgA) b WEEHAEE APNA FA AE ] 4 FI1} U
DIRS & Abgstel S5 AY 4 5ol Ik, =
weh gebd 4 glom, (HH) EE A wek Ad 34 4

o & E°], PUSCH DM-RS ¢ F3}4~ 2L 2-comb FE|2
o] A7+ =2l 3 A|ZE (cyclic shift) & w59
& B0, t& T4 AYE AMESE JE (AFEAD
7} CP (cyclic prefix) WY (& E°1, 4 us) & Hof
A3t Futg YoM ALgHE AE U8 £33 AIZE IS = A
7t 21 AIZke] zbol 7k FRT/8 (66.667/8us = 8.8us) & Hojus A9-ol= OFDM 4% 37+ 7149 ko] AX
[e),

o,
)
2
S
R
N
o
o
=]
o
2
o
=
2
R
rir
(e}
g
5
3
H
~Z
\]

=t
MALe] theFst AAldEo] w2, EFYA DM-RS 7} 3Fvhe] OFDM 4l (single OFDM symbol) 91 7 =
A DM-RS 7} &be] OFDM A&l v e o] S5 49) = 4 7)o oty LEV} AH8d 5= 9l

- A Eol, SrH EES) AV} 22 AYHE S, B4 FAE AQNA AR BE £8 AZES 2t
L} EE (B Eof, 0, 1 Ei

B oAe gad ANdSel maw, DIRS EES DIRS AAxd] 58 mdse] A We YA sbed
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[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

SSS0dl 10-2799741

7S ke AXeSel waw, 7k RAPID (/8EE PRACH =2l = PUSCH 713 (V9] DURS A141)ol
MR 4 gler], of w DNRS ZE a7t eEAwon WA e, olF DIRS AAs Auss oF

Aeom ned & v,

d& E°], DI-RS £E {0, 1, 2, 3}, DM-RS Al¥2 {a, b} & 7FAstH, ZF RAPID & DM-RS ¥EO0 o] DM-RS

AD2 a, b —> DM-RS £E1 o DM-RS A2 a, b = DM-RS EE2 o DM-RS /\]ii a, b = DM-RS ZE3 ¢

DM-RS A2 a, b 59 A= w2349 4 r}t. RAPID © WAIAA o 3% = PRACH Zi&9] Qldxe} 3

HElpa 2 o Al= ZF PRACH Zg]iEe] 21 ufsg GﬂiE olald 4 Ar}.

= 59, 3} o]Ate] PRACH ZE|giEo] (&3 PUSCH 713]o] wisd o] dojA], PUSCH 713] W<l DM-RS <1

25 Z7MAZ7IWEA wf s A, o714 DM-RS lEl~e, 4, DM-RS X2 E Qg 27t @ Exkr o2, o] %, DM-RS

A& 2T Qg o R EE%E‘OH 71zx38te] AAE 4 Q).

s, 2 A9 thket A S]] wEW | e 2-248 RACH EAE 9sle] PRACH Zg|fES HEss= 7
A F%F (duration) el 9= RO & 9= sty RO & A¥sla, T PES do=2 A 4= i},

kel

o
dm

C A me DN-RS Al el BERo] AAE RAPID 1E F bS] RAPID 1ES A
5 deg 98 oA EA RAPID & A®3 4 %E}. Mf& 2 fAle] gt AAld B wEdE, dF
5] DM-RS 2H-H E5H+= Ad 4 d5o] £2 TAUE RAPID 7} A8 Y =S 3 4 gt}

o W=, wAIXA o E&FHE= PUSCH & 3k, w9 AlgtE (very limited) 9

BN Y] theksk AAdEe] mEW | DM-RS Fag Ao tare] FiEoe] d&8W, zF DM-RS Fak4 Aol
MCS @ AerEe o AHodE F AUnt.

3.3.1. MCS level related to MsgA PUSCH

A5 5], 4-2F RACH APl A=, wIAAI3E 918 MCS = RAR wA[A|o] 23¥ UL ZRHEC] 7|23l 254
T At ek, 45 599, ‘jrm Ad el whek, 71A=S W Qe (low index) oA & 9~
(high index) & MCS & AAET 4 Adv}. T3, odF Eo], (WAAS o X5 =) PUSCH & 98 A3H/Fah<
A2 AEE NCS 9 2/EE QFFHE AWEA ] 7| xste ddE 4 Q).

v | ol & Eo], 2-28 RACH HA e, 5938 (flexible) MCS A8 (selection) ©] Al#H& 4= Ao, 4=
o], wheF ko] DL 54 Ao mel UL $418 $18 MCS S Mgstd, Ad e ¥ 0}‘43} DL A3
UL g 2] 74 dido] A433s] th27] wite], o] UL F4lel A&317] ol 4 Urt.

Hale], o & Eof, MCS o] uwlz} HAIX|A 9
Eo], o8] (several) MCS #Ho
3], Ad &8 FSHelA E4 S ULt

webd, o & o), WAXA o EFHE PUSCH O AF, W ATE 9 U
S Q. e Sol, wAAA of E§HE PUSKH o dlalNE s ‘;‘/sz
S}, ol S0}, (P-OFDM & $1% QPSK who] wWlAIXA o Eghelt= PUSCH o] A8 4 glow, ¥ 71X FRe
w9 dolErt AHgE & Ak,

e

Dag pUscl Aglel Pol wAR F Ak weld, 4%
Lo §3] PUSCH A9l 4] B/E Apdo] 2|45 ofob

Q
fo
i)
s
onl
o
)
b

balA ool g, bl NG dlmel (MAAA o EHE) PUSCH 418 Sistel o &
S el W PUSCH ARE AT Tl B0l BOH + ALk oAF Fol, RPID & AeS )

uth 4As A9 ofesh ek,

d= gk vl o], dlE Fof, vkl MCS o] (WMAIA|A o EetH =) PUSCH $41S flste] s1&¥= 4,
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[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]
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MCS #ell wheh PUSCH 2Hl& 1% tro] S50l Hdod = vt

Wb, o & Sol, PUSCH AHglo] RAPID ¢ ti-$-3hl, RAPID 2MCS e@3h tjea & ok, webd, olg =
o] PUSCH $410] #3Heh MCS el Z4aw, S iCS @lmv) A9E RPID & AEa 4 gl

3.3.2. MCS level related to DM-RS for MsgA PUSCH

B A9 theke AAld S wE, DM-RS Fukg AL o] HiEo] &
NCS #8y dAHE Aow A" = Urt.

)

. Z} DMN-RS F35= 2hele]

& Eol, F /Mo v& PUSCH A (FE) (el& , B2 NS dEs A% o 2 Al o A (3
&) /9 =2 NS die A% 8§ A2 A2 s X}t (H9)) & 7Hdshd, F 7] vE Faa A 49
o] Z} PUSCH #t<doll thate] A4dd 4= 3.

T 24 = 2 A whekd AajdlEel wE mAXA S 9% A e A s yER mroltt

Ho}p FAHeR ) & 24 & WAXA o EFE = PUSCH & ¢l¢k PUSCH 2 442 39 PUSCH & 1%k DM-RS
A e 9 o el e,

T 24 B FER3E, B B0, WAXA o E3HE= PUSCH 2 sl Adigoz =& MCS #lilo] AHgdE= 7
-, 3ve] RB 2 FAEw Auldem 22 Fug zpo] wAlA A o == PUSCH & 9l8te] AH8E &
ALk, F, A5 Eo], AR o L= PUSCH & 93k Fidoz =2 MCS o] ALgs = 3, vt
o] RB 2 FAHE Audos e Fug A 1 AAA ol EFE = PUSCH 7} &3 4 Qi

AE 5of, HAIAA o E£3E= PUSCH & ko] doiao=z ok NCS #le] AHeH

PN

T

85, F N
o) =
AR -

TAEE ddHeR & Zﬁ)r? Aol WiAlA A o 3E = PUSCH & #Iste] AHeE = o, =, dE 591,
HIAAA ol EghE= PUSCH & SAste] iAoz W NCS emlo] ARess 4%, 7 719 RB 52 FAs=
WoHem @ F5he A el WAL o ERHE PUSCH H BYE F A,

dg o}, B dEAaE b= RE 5o AR TP 17 comb, EF Q¥aE 2E RE 5o IR w3

ds 5°f, WAIAA o] £3¥ = PUSCH & #fste] didez w2 MCS #io] ARE-¥+= 4§-, DN-RS

rlr
—

dE 5°], WAA A o 2£3¥<= PUSCH & 9lste] doiaem vhe NCS #o] ARSH= 74§, DN-RS = 2

comb o &d= 4 g},

=, dlE Eof, MCS well 7]Zxsko] wWAIXA o 3= <= PUSCH S #1%F DM-RS A+l (elE E°], DNRS £E)

= dE So], Z23 DM-RS A& (overlapped DM-RS symbols) < zt:= th4=¢] PUSCH A Ao A%, 7|A =
(/5= UEYA) = 7 WAIXA PUSCH A digte] M2 b M 15& &9 5= Urt.

3.3.3. MCS and payload size

B NALe] TRt AAld Sl maw, NCS RH/Ex= Hol2E AVl wel AR 7he ek PUSCH #hdle] M= t&

A% Eof, 7 dolmel B glol BU Y A5 @7 sAE, AuLe we mES] A% o
sfel (53], WL 3} 2ol wakel A% Aol Alokel = 49) § We A Aol 278 F Ak, dE 5
of, Mol Apol =7k 56 WE i 72 HlEetam sbget, 56 MES A% w72 MES AEE S5kl o
we A7 Aol a8 & g

A% B, WG AN ARAoR FiHol dFE 5 AUt

dE Eo], F Y& RACH 713] E/%E= SSB to RO "8 -7+ (mapping period) H/TE: EA F-7F Lo u}
2 wjgE 5 9l
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[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]
[0590]

[0591]

dE Eo, wite] 54 MCS H/EE 54 Hol2= /s EA PUSCH A4S Ads o, A7tde=z FEH
e melstel RO & MeEsk:, 1RO o SFEHE AAA PUSCH A9S AHEF S e,

47) ABE A P B DS e B AN IR A F SR 38 4 genm, 9%
A AER 7Y 5 e WS Aot ®d, 37 4B AL PAEL SYHon FHY F &
AT, AR A WAES £ (E= W) Fez TEY £ = k37 AT PEsel 4§ o Hw
(2 7] At PSS A Bl Ue gu)s 7145l wdelA] Aol gol® Ay (e B AF A
S99 EE A9 AS AT B4 dAFES el god 4 /b dvh.

e gkell A A /Aleker dAb g/ s WHES FIdE] f8 vESA
A, Skl A A/ AgE

gated Zesk AaE Huel A HARES FAEe wEgd A 4 Q).
Bo7RA o] theksl AAdEd He3 A ARELS A AZ(d, RRC layer; Medium Access Control, MAC,
ul (e]
=

layer &) Al1d9® S 3 42 = At

T 252 &2 A9 uge AAdEd e vEYT x7] HE FE oo FAl AAFE 7hdd] e
Lotk B A9 trekdl HAAldEe] HE 7Hed NR Al2HAA BE Ag, Fx AEE Y-¥S o83}
o AFE F Aok, W-xH e A% AFo] Z]%E]—‘:— 49, 7A=Y g gho] WS AHEstr] f§) W-
2] (beam management) o] =wkd 4 Qi) HSH, Aol thget AAloEol A Adshs Aese W-XUs
o]838te] HE/AlE 4 2}, RRC(Radio Resource Control) IDLE R=olA H AHHL& SSB(EE  SS/PBCH
B=)2 7)utete] S=80d 5= glvd. whA | RRC CONNECTED R=ol 4 ®l A& CSI-RS (in DL) % SRS (in UL)®ll
Zldkete] FaE = v ¢hE, Hl-x2W Y] AlE dFo] XYHA &' A, olshe] AW wlF #A
H 532 A=E Q).

T 25 o ZAlE wie} o], 7IA=(d], B)E SSBE FrIHoRE HAET 4 Juh(2702). o7|A, SSBe
PSS/SSS/PBCHE 23ttt SBe= W 298 ol&sted HFE & Aok, o]F, 7]X52 RMSI(Remaining
Minimum System Information)®} O0SI(Other System Information)E H& 4 Urh(2704). RMSIE wrddo] 7%
o] 27] ALasd Was 4w (e, PRACH T4 mi)e T3 5 Q. dW, BRe S AEL Y
5, HWl2=E SSBE gt} o]F whre W 2E SSB] 1Y a(F, Rhol ¥AE/HSHE PRACH LS o] &
ste] RACH Z] 9% (Message 1, Msgl)& 714 =70l A ﬂ*% T UTH(2706). RACH Z#]<iEo] W a2 PRACH

rE 0 |

A3 Ak, PRACH A (/3% RACH Ze]E)3 SSB (19 2)7t ¥4 (association) A=l 4w
(e, RMSDHE &3 AA="E 5 Sy, o|F, RACH #89 ddto=, 7|x]52 RACH ZE|iEe] digt S9o=
RAR(Random Access Response)(Msg2)ZE #£3}31(2708), ©Z& RAR W UL ZHEE o]&3to] Msg3(el, RRC
Connection Request)& A3} (2710), 7IX=2 F= 3| Zd(contention resolution) HWAA](Msgd)E A5
4 Jth(2712). Msgd+ RRC Connection SetupS *E3He 4= 9},

RACH #8& &al 71A =2 ot kel RRC AZo] AAEH, 71 o]F<] ¥l AHL SSB/CSI-RS (in DL) 3 SRS
(in UL)ell 7]¥bate] == 4= A}t o & 5o, whhS SSB/CSI-RSE $418 4= dth(2714). SSB/CSI-RSE ¢
o] W1/CST Balg AAsh=Y A= 4 k. 3, 71X =2 DCIE B8 W/CSI Baus g 243 4
ATH(2716). ©] AF, TEL SSB/CSI-RSel ~7]¥kste] ®/CSI RuE AP, AddE H/CSI Rig
PUSCH/PUCCHE: E8] 71X =ollAl A5d 4 Avh(2718). W/CSI Bius W &4 Ay, Asss W #3 4r
ZIA =3 e W/CST Bare] 7|Rkse] Wle 294 & 4 Arh(2720a, 2720Db).

o] F, T VA A AW/ARME AAF H/EE YHES FAY F Y. dEF B9, 92y V| AS
S EYT HE B (d, A=" Fr 35 34, RACHE 53 RRC 942 34 5ol 4 74 AR 7w
atof, 2 Al vhgFe AA o] meE R e ARE AEste] T4 ASE AEIAY, FAlE FA
AMEE Agste Wrgld H4Eg 4 vk, 9U|A, FAH s E sheFE A9 49 PDCCH, PDSCH, RS(Reference
Signal) 3 Aol% a2 watata, 4&P2e] 749 PUCCH, PUSCH, SRS & Holw 32 x3d 4 ).

3.5. DRX (Discontinuous Reception) &%}

ofrt
lo
K
o
i)
\
o
Auj

=

26 & 3 RAe vhFe ArjdEel wE DRX A4S dlAg =wolt).

WA e AAldEe] me e ool AW/AMG A L/t PHES FYSEA DRX FAS



[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]
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T 4 ). DRXUVF AAE @d2 DL AEE EAd&HHoR FAgoRN HE 4AnE 9E 5 v, IRXE
RRC(Radio Resource Control)_IDLE AFel, RRC_INACTIVE A e|, RRC_CONNECTED Arefelld 3= 4 tt.
RRC_IDLE 2}Ell 9} RRC_INACTIVE ZJE]olA] DRXE Ho]A ANz 8 Bdd fAst=d ALgE ).

3.5.1. RRC_CONNECTED DRX

RRC_CONNECTED “gefioll 4] DRXE= PDCCHE] E<1& Ale] Ag¥t)h. o]/, RRC_CONNECTED “FefollA] a= =
DRXZ RRC_CONNECTED DRX#}ar =] &hct,

= 26(a)2 x|, DRX Ato]ZFS On Duration® Opportunity for DRXE TFAETE. DRX Alo]E& On
Duration®] F7]3& o2 WkEE= A7t 7+2S Ao3t}. On Duratione wWiro] PDCCHE 41817 Y&l RUEH
st A7F 7S YEbY. DRX7F AR WA, whdS On Duration %¢F PDCCH RUE RS 433tt}. PDCCH =Y

=
[e)
o1, %e

HE Fotd Agdoz HAE" PDCCHZF A+ & inactivity Elo]®E & A)7]aL 7l (awake) AEIES
frAl gttt WbH ) PDCCH RUER S<tel] A34o = HAE" PDCCH7F fle 2%, @22 On Duration®] €4 F
EH(sleep) FEHIE Eojzith. waba, DRXZF AAE A5, oAl AH/ARME daF 2/ S 3
RolA PDCCH EUEIR /ale] A7E ErRlelA Ed&dor 8= 4 Qlvy. & 5o, DRX7F 4% 45,
B 7fAle] ghekek AAd oA PDCCH 4241 713 (occasion) (o], PDCCH &4 F7HS zh= £3)+ DRX A A

g EdEAoR AAd 4 k. v, DRXVF AAEA Fe AS, dellx Ad/ARker dA R/ ks HS
Fegstoll lejA PDCCH EUHEHE/F4lo] AlzE TEfleA] d&HA o= i o qdvt. o& &9, DRX7}F A4
A @ AS, B NN ke A EollA PDCCH +41 713] (¢, PDCCH &4 338 2te £3)v d542
2 AA=" 4 vk, dkH, DRX AR 59k A glol, 54 Hom HAF A7F F7el A= PDCCH EUEH o]

g e

I 162 DRX9} #EE vrde] A4S e HTH(RRC_CONNECTED AHe)). 3% 16€ #=xshd, DRX 74 AERE A4
oy A

15-(al, RRC) Al2¥&e 53 =A%, DRX ON/OFF oJ%-i= MAC Al52 DRX Aw=o] ols Alojwt}t. DRX7}
AAEE, gEe B gAe gokst AAld e A /Aetet A} 2/meE WS =33k 9o PDCCH
HHES BEdEgon =88 4 g

2 16
Type of signals UE procedure
RRC signalling
1** step (MAC- - Receive DRX configuration information
CellGroupConfig)
MAC CE
2 Step ((Long) DRX command | - Receive DRX command
MAC CE)
3 Step - - Monitor a PDCCH during an on-duration of a DRX cycle

o 7] A, MAC-CellGroupConfigx 2 T1E& 93k MAC(Medium Access Control) TElR|E S dAst=d Had
A ARE xF3stl. MAC-CellGroupConfigt® DRXO| #3+ 4 ARE I3 ¢ Qrt. o= = MAC-
CellGroupConfigi= DRXE Asl=dl ARE v o] X 4 9o,

- Value of drx-OnDurationTimer: DRX Ato]Ze] AlZ F£7ke] Zol= A<

- Value of drx-InactivityTimer: %7] UL %+ DL Ho]E & A|Aldt= PDCCH7} &% PDCCH 7]3] o]Fof wt
ol 70 FEIR = AR Tk dolE A

- Value of drx-HARQ-RTT-TimerDL: DL Z7] <o) 218 =, DL AAFo] A= w7zpx]e] o Az -39
Zol& A9,

- Value of drx-HARQ-RTT-TimerDL: UL %7] A& ek ZHE7} FAE & UL AdEo o
2 w7pxe] Hu AF e dolg A9,

- drx-LongCycleStartOffset: DRX Alo]E<] AlZF Aolo} AlZF Al HS Ao

o
M
e}

m
N
N
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[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]
[0611]
[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]
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- drx-ShortCycle (optional): short DRX Alo]E¢] A7t Ho]E Ao

o] 714, drx-OnDurationTimer, drx-InactivityTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerDL % o]
shtete 54 Fold o 2l AeE fAshEA w] PDCCH 7] 3]wheh PDOCH U B ™S 3 gt

3.5.2. RRC_IDLE DRX

RRC_IDLE ZFef e} RRC_INACTIVE “FefellAl DRX= #Hold A3E AL FAlste=d AREHTh. A4, RRC_IDLE
(%= RRC_INACTIVE) “Jejoll Al 48 ¥]+= DRXE RRC_IDLE DRX2baL =] ghc.

wheba], DRX7F AR | A5, SklA éﬂé/ Ak Aap gl/es WS ST oA PDCCH XU EE /52l 0]
AZE Rl EdEHos 3l & gl

% 26(b)E sk, do]d Az BdE 418 9 DRXZF 82 5 vk, &R A AlS(ell, RRC) Al
9S8 1A= =5 E DRX 74 HE(DRX configuration information)& FA1E 4= 2 DRX T4 A

=y
3= DRX AbelE, DRX ©2ZAl, DRX Efelmol| tig 74 AR & X 4 glvy. &= DRX Alo]E¢ wha}
On Duration¥} Sleep durationg ¥F&E3It}. @2 On durationolA €o]l=2 ] (wakeup) REZ &

durationolA €9 REZ T F Q. deojay BRI ©Ee HolH HAXE 457 3
PO(Paging Occasion)& XUYEHH T F Qtt. Poe ©Eo] dHeold HAXY F4& 7|dists Azt
/TR, ABREZHYA, £3)S 9n|sitt. PO RUEHL P04 P-RNTIZ =3 9WEHE PDCCH (EE

MPDCCH, NPDCCH)(e]&}, #fle]7d PDCCH)E RUHT she & xgdtch. #lo]d mAAE o] PDCCH E3H=
Avk, #leo]%d PDCCHOl ©Jaf ~A&" == PDSCHol X3hd 4 Slvh. PF(Paging Frame) Wel st 22 H49
PO(E)o] ¥3%, PFE UE IDo| 7]¥kete] F718 0w A9 4 v}, o714, PFE shue] FA = do] &)
23ta, UE IDE @29 IMSI(International Mobile Subscriber Identity)el]l 7]4Wtsled A= 4= Art}. DRX7F
A, @2 DRX Abe]F 7 shhe] POvHE BUEE vk, w2 POClM ARAle] 1D S/ AIAE A
WHAS AAEHE dold HAAE 218 A5, 7] ]j?‘ﬂr/] AAE 27IsH(EE AAEA) sh7] 91 RACH
gAY, M2 A" HARE 7]X1:71‘°i—r51 (EE 85)8 7 v, waba, SelA] A /A
9/eE S FAgel oA TIA=Re AdS -rl?iﬂ RACHE FatAY, M2 Al2" JRE
AT o REE FA(Ex 85)3h7] 913 P0 BUE P o] A7E EWQleA EdHHoR F3ld = Q).

daed 27 A% A P/EE RX S AEd A 1 4 WA Al 3 Ao g AfEol £ jAe E e
e AAldes 7Y S glen, o= B TlEEoklA e AAS 7 AelAl etetAl olsdE
:‘,:

£ 27 & WA teke AAdSel e v 5] B4 hEe s e Erelt
%28 = B NS T A S we gue] A whEe e SRl
%20 & WA teket AAdEel e A1A5e] B4 BEe ve S5l

T 27 WA = 29 & Fxe, dAlH AAde wE F2 2701, 2801 oA, whke PRACH (physical random
p=n

i=)
access channel) X3 (preamble) ¥} PUSCH (physical uplink shared channel) & XE3sl= HA1A] A

oX,
e}
},
0
:L

(message A) & E5/A4

o|Z Eo], PUSCH ¥, DM-RS (demodulation reference signal) A|@2¢F #HH DN-RS & F3H

s

T .
Eo], DM-RS A|&d2%, PRACH Z#|iE9] RAPID (random access preamble identifier) ¢ A= <

0 £

o}
A Aol w2 FAF 2703, 2803, 2903 oA, T HAIAA & FAEAL, 7AFE T HAIAA B 5
[e]

& 4 A

£

> 2

1
>
2
2
=
i

oA B2t 2705, 2905 A, Z1A=Le wWAAA o EFE PRACH 22 AT} PUSCH & 5T
T o,

& Zo], PUSCH =, DM-RS (demodulation reference signal) A9} Z&HEF DM-RS & 3 F 9r}. 4
= £9], PUSCH & DM-RS o 7]%3}e] E%(demodulation)® 4 ST},

E Eo], DM-RS A2, PRACH Z | #E9 RAPID (random access preamble identifier) ¢ dA#= <

0 £
XLHJ
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[0620]

[0621]

[0622]
[0623]
[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

HET LAY e Ard S wE A% D/ms we] ok FAL B 9 AYE AL A )
A A3 A gl Jukste] MR n 98 & Q.

47) AR Ak WAl B dAE w B AN R ANAE F SR £3E & JonE, 9%
A PAER T £ 9SS BUE Apdolt, Ed, YY) AHE AL WAES SYqor pEY £ &
AT, AR Ak PAEY] 2T (E= ) FHE TAY = Aok A7 AT PAES] Hg o A
(2 7] A PUES] FHE B JR)E AAT] wEelA] Aol JoE A1 (o B AF A
a9 EE g9 AF AT B SEFES FHo] 48 £ 7 A

4. ¥ A9 ot AAdEe] FREE AA FA
4.1, & A9 gFs AAdEo] H&EHE FA 74 o

= 305 2 A teket AAdEe] FRAE & Qe AXE e Erelt,

&= 300 =AIE AR A AUSES FdeES H8E AREA AR (User Equipment, UE) B/HE= 7]A457
(ol: eNB = ghB)ol AW, $UF 2AHS Fdsk= dole] AL = Aot

= 302 FH=xskH, #XxE DSP(Digital Signal Processor)/mlo]laEZZ 2 A4 (210) % RF(Radio Frequency) &
E($4417], Transceiver)(235)& ¥E&38t X% Qth. DSP/ulo] ARZZZ A M (210)= F5417]1(235)0 A7H o
2 dAdEo] F54071(235)F Aogtt. A=, AARE] Aol webx, A= el RE(205), WEE(255),

g =Fdge](215), 7IF=(220), SIM 7F=(225), wlEE] tjule]~(230), QHEILH(240), 2=3#(245) 2 ¥ ¢

vlo] ~(250)S o] ¥33 % Q).

53], & 30= UEYIARZYE 874 wAAE FAlstes 48 5417](235) 2 UEL AR ol &/541 B
ol ARE FAFEE FAE $A71(235)F EIsheE @RS Ueid X 9dth. olgd v $4V]E
E5N7](235)F TATE F YTt ©Te £5A7)(235)0 dA® TEAA(210)E © XTI Fx

T3, & 30w ©EE 8 WAXE SRS FAEE $4171(235) 2 SHEYEH S5 Bl FRE £
g Y $A17](235)E E¥sE UMEYD AXE ekl S Q. 417 9 a7 $5407](235)
s A & Jduh. EHI= $4 ZAAMCI0E 9 x2FS. o] Z2AMA(210)

H o=
latency)< AAbst =% Qlit}.
153

olof], E JRAI9] titdt AA A E] wE @ (e AV w@ide] xstE A Ax]) @ VA= (e 4] 7
Aol EshE Fal Aol E3E T2 AE w2 E Aojsty tgy o] 58 4 9l

B A9 theksk AAje Sl glo}, v e 7| A FS | k) o)A (at least one)d] £5A17](Transceiver);
shut ool wlEE (Memory); B &5Al7] B R} AAH St oY ZZM A (Processor)E XFHT
Ak, wEE s s ol ZRAMV) 7] TS AT = JdEE i WHE(instructions) S AT
=

ojuf, A7 @t = XS] x3E B4 FAA T g, A7) s ol ZaAA 9 Ay kg o)Ak o
28 X EE Y F da, AV B AXe A7) shu ol 440715 28 AL AY] s o))
o HFA7IE AR &3 A7) sty olde] 54179 ddEEE 49 ¢ 9l

S
>
>
I
o

(o]

[e]
o] 3l o]e] E=ZA|A )=, PRACH (physical random access channel) -]
(physical uplink shared channel) & X33l= wA|A] A (message A) & =58 4 Qr}.

A e theket AAjdsol wEw, ddke] E3hE st ool ZRAAE, wAA

A
A A2 AA g, PUSCH ¥, DM-RS (demodulation reference signal) A2t #HA DM-RS & 3
o x]2 AAdo A, DM-RS Al@ 2=, PRACH Z £ RAPID (random access preamble identifier) ¢} €132

{,:
W NAe) st AAelEe] e, )45 £3e
A o) St olabel ZRAM)E, WA B FAE 5 Q)
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[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

SSS0ol 10-2799741

B A Bdg ArdEdd wEaw, ZAsed 23 sfy o]l T, wiAlAl A ol E3HE PRACH

(physical random access channel) Z2]98E (preamble) ¥} PUSCH (physical uplink shared channel) & 5
A A1 A A Aldol A PUSCH +, DM-RS (demodulation reference signal) A]#2=9} #&HE DM-RS & xgs &
tt. ol& =°l, PUSCH = DM-RS ol 7]%38Fe] H3(demodulation)d 4= %)

A A1 A AA Aol A, DM-RS A2+, PRACH Z 2] 8E-2] RAPID (random access preamble identifier) ¢ dA#=

We A4 /ms we] w3 w2ANe nd A4 54 o
2= [e]
~

A Ay st

S B2 OJfAle) kst AAgES ME FHo] BEEEA e 3 A2 2F/AFE AAE 5 Y. dF
So], B A kst AAldESe wE /AT Q/EE (o] E3E ZaAA F)S ok Ayt A 1 H
YA A 3 do] AAdEo] 4y BrlseH] L= 3 o5 x¢/A¥H H2S 3 5 Juk

4.2, E 7NMAY tgst AAGE] HEEHE T A2H o

Aol 2 JRAle] teket AAGELS FA A A=A ZA 3 g 7ke] dloly $44 BAE
FAoZ ATt ot 2 A9 trekst AAldEo] oo A EHE FH2 ofyrtt. dE B9, & A9 o
U3t HAAGES U9 Ve FAEYE #wEE S Q).

olZ AdEE AL ofyxgk, B FAd JAE E JjAe] oFdt Ay, v, ZAF, AleH, Wy 9/xE 53
FHAEEL 717|800 B4 BEA/AA (A, 50)S AR 3k thddk Ropd #Hgd 4 .

olgl, =S Fxde HU FAHOZ AAS}. oldle] TH /AWM FUT =W Y5 v2A 7|EsHA
R 3, FUEAY dLHE studo] B2 ATEYC BEE e J)% B2 4AE £ 9.

T 312 E A te AAldE HEEHE A A AES o A]gk

T 318 F=xEH, B A9 gddt AAdEe HEEE FA AAE(DS R4 )7, JAT 2 HEYAS
zaelth. o)A, T 7)7]E B4 AL 7)4(d], 56 NR(New RAT), LTE(Long Term Evolution))< ©]-8-3}]
EXS F3stE 71712 dujaiy, BA/FA/56 71712 AAE £ Jdu. o2 AFEE AL olyAvt, FA
7171 2¥(100a), XZ}gF(100b-1, 100b-2), XR(eXtended Reality) 717]1(100c), &t ~7]7](Hand-held

device)(100d), 7FA(100e), IoT(Internet of Thing) 7171(100f), AI7]7]/AW (400)& X3& 4 Y}, 4=
S0, AFe 74 B4 s FHlE A=, AE T A, A A4S ST ¢ e A

T Ak, 7|14, A#-e UAV(Unmanned Aerial Vehicle)(ol, =#)& g3 4 drt. XR 7171+ AR(Augmented
Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71715 X &35}, HMD(Head-Mounted Device), XF&Fell +H]&
HUD(Head-Up Display), ®#H¥H, 2vfEE, FAFE, & dute]lx, 7bd 717], YAd  Ale|YXA]
(signage), #t%, & 59 Fu2 FdE F vk, Fol 7IV|e 2vfEE, 2nfESi= ) ol & 7|7(d, &
WfELR], AulEZH), HFE (A, =EH F) & 23T & vk MEe W, WFa, AEY] 58 23
g g k. IoT 717l AlA, 2rtEVE 58 238 F dvh. dF £, 7IA=, HESNaE 74 77EE

7= e, 54 %A 7171(200a)= w2 A ZI710A A/ MES A e 3 Fe

A 7171(100a~100F) = 71R)=(200)S E3 WYEYI(300)9 dZ2= 4 gk, A 7]17](100a~100f) ol =
Al(Artificial Intelligence) 7]&o] H&=E 4= glom FA 7171(100a~100f)E WEYA(300)S Za Al A
W (400)¢F 249 4 Ak, UEYA(300)= 36 MEYA, 4G(d], LTE) UEYA E= 56(e], NR) WMEYA 5
S ol gate] A" £ glvk. A 7]171(100a~100f)E 71 A= (200)/UEYA(300)E B A= B8 % 9]
ARk, A=/ HESAE FehA i A4 SAl(e.g. Abol=R A Sl (sidelink communication))® & ATt
o2 So], AFES(100b-1, 100b-2)L AH %E4l(e.g. V2V(Vehicle to Vehicle)/V2X(Vehicle to everything)
communication)g & 4= QItk. - IoT 7171(d, AA)E B2 IoT 717I1(d, AA) £ v T4 77
(100a~100f) ¢k 24 FA& & = A

24 7171(100a~1001) /7141 = (200) , 7141 =(200) /714 = (200) 3Foll= F24 EA1/A2 (150a, 150b, 150c)°] ©]
HA 5 vk, o7IA, B S/AE e A/ e A $41(150a) 3 Ate]l=® A SA1(150b) (=, D2D FA4l),
1A =7 BA1(150c)(e.g. relay, IAB(Integrated Access Backhaul)®} & theksl B4 A& 7<% (o, 56 N
RS E38) oA 4 drt. F4 E2/44(150a, 150b, 150¢)S & F4 7171¢} 1A= /F4 717], 71 A=
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[0650]
[0651]

[0652]

[0653]

[0654]

[0655]

SSS0ol 10-2799741

VAT AR A ASE A/ . odE 5o, T4 BA/AZA(150a, 150b, 150c)2 thdst &
ANde S8l ATE FA/FAE F vk, o)E Hdl, 2 AN vhde AFE] Rkete], B AlEe] FAl/
FAE Sk st AR A BA, g s AHE AA A, Ad JmY/dad, HMER/Ex, A9
B/ F), A @9 A4 T F AolxE dEUF FaE v

T4 7171(100) 9k A2 T4 7171(200) = theksk F4 A4 715 (o, LIE, NS &3] F
ATk, A7IA, {Al1 F4 7171(100), A2 FA4 7]171(200) 2> &= 319 {F4 7171 (100x),
T4 7171(100x), 74 7171(100x) rell &3 4= ST},

R At
>
fol
il
ofr BN
4
>
gL-

2

-d
F_>L
-
o
)

it

ke
oo
ol
q
o
N
N
)
(o
fr
ol
O

7171(100)+= skt o]/de] Z2ZAA(102) R ahvt o]/de] H=e o]
2171(106) B/%= shub o] de] QFEHILVH(108)S o EFE 4 Qlvk. ZEA 1*1(102)b o 22 (104) 2/
271(106) & Aot , & ZAol A" A9, 7lF, A : ‘?.]i /e 58 SAEES T
T8E F Atk odE 5o, ZRAA(102)= Dﬂguj/l(lozt) o] ARE AHEste] Al AR/AHNEE A
STA7(106)S F3l Al AR/NSE 2FstE T ASE ASTE & Adnk. =g, ZRAA(102)=
3 A2 AR/ANEE EFstE T ASE S 5, A2 X*i/é o] 25 AHYRHE 4
2(104)0 A 5= vk, WE(104)= T2AA(102)9 922 4 Jar, ZT2AA(102) 1
&3t ARG AFE = vk, oE Bof, WIEZ(104)= Z2AHA(102)d o A== iixﬂ
S ALY, B EA AE A9, Ve, A, A, WY /s 523 SARE
< Eﬂo}b iEE%M 515% ?ﬂ%}ﬂ T Uk A7IA, Z2AA(102) 9 W= (10
ATk, F5FA171(106) =
1EP

oy
ofy ofr
.1

=

o

4

Ay o Lo
[l
e

27
N
o MM = -
ot 5
2 4
£ miru
03

mo [ X rlo ofy ox & A
o

N i o
1 o o i
fll
e
B
rr
2
—(E
ﬂli

0B
I o
> 2
>
~ i)
5 N
8
P o™=
A -
iy
mﬁ ott,
it
N

2
o N
~
—
o
D

A17]1(106) = RF(Radio Frequency)
W/ 2/AE grE 5 .

»

A2 T4 17120008 St oldel A (202), st o4l Wwe (200)F EF, FAHAoR sht ol
o §44171(206) R/t Shh ool ShEIVH20)E B EFE Ak, EEAIA(202)% W (204) B/
£ ERNQ00E Aokad, & gA AN A9, N5, A4, A B YEE 54 AREE
s P4 5 stk A% He), Lo AA0E R o) AuS Aelstel A3 Au/AEE 44
@R SFUI00E B A3 HAEE ERAE TA ABE A5 + AT Ee, AN Q0
FA71(206)F B A4 AR/ABE EPSE T ABE FAG H, A Ar/0B0] AE AGZRY o
o Ang dEd el A4E & Ak, WED (2t Z2AN (2029 AAD F AT, Z2AN(202)9 F
Az AR GFF 4uE A4 Yok, B Bl ME(2)E Z2AM (20 o5 AfEE ZaA
A5 F QY EE AVE FYSAL, B BA AR 29, 2%, A%, Ak, P 9/EE 54 2ARE
2 #q57] A% WYEL TP ATENY] T=F AT S Aok, o1, ZEAA02)sh W (20
DE A BN J1%(, L, W TASHES AAF 54 2/52/300 95 5 glrh, $5407)(206)1
AN (2029 A2 5 A3, skt ool ShHLH(208)E B A ABE $4 WEE 0T 5 A,
FEN71(206)E 7] D/EE FAE EEE 5 AT FFA/Q06)E RF AU £88 5 vk 2 A
o vhpa AAelEA A T A7 BA BE/AE/HS nF SR Q.

ofsl, FA 7]171(100, 200)¢] st=so] @ dis] ®u FAA o w AYErt. o2 AFH=

sl olake] ZRES AZo] sl o]atel ZEAXA (102, 202)° & FEE F k. GF So], st o]
ZRAA (102, 202)E b o]Ae] AZ(d], PHY, MAC, RLC, PDCP, RRC, SDAPS} #& 7)%4 AZ)S lj
g Ak, Sy ool mRAIA(102, 202)v= ¥ EAC AR AW, 7E, A, A, W H/EE TF &
MEEo uwg s o]4+e] PDU(Protocol Data Unit) Z/H& kb ©]/d2] SDU(Service Data Unit)E A E
k. & oY =AM (102, 202)= E EAMd AR A9, 75, Az}, A, W 2/ErE F3
Ao wg wWAA, AR, dHoly T AHARE AT 4 k. s oo T2 AA (102, 202)%
Aol A" 715, AR, AleE 2/E= Wl whel PDU, SDU, wWiAIA], Ao K, dlolE T ARE £33}
L AF (o, wWolamE ANF)E WA, d} o]are] $4417](106, 206)9 A AEe S gk, st o)
Z2AIA (102, 202)F st o]k F44171(106, 206)ZH-E A5 (o, Ho|2~WE M3)E 418 & Ju, &
Al AMAIE AT, 7%, BAF, A9, W 2/Ee 52 SAEE weE POU, SDU, HIAIAL, AR, flo]
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[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

SSS0ol 10-2799741

B EE gR

il

53 & .

St ol ate] ZEAAM (102, 202)= AEZY, vlolaz AEZY, vlolar ZRAN Hi vlo]laz HAFEHEZ
249 4 vk, sk ool ZTEAIA(102, 202)% dt=9o], Helol, AZTEYo] i o5 x3le] <3
TEE ¢ dut. A A=, sy o] ASIC(Application Specific Integrated Circuit), 3lub o]4Fe]
DSP(Digital Signal Processor), 3Fy ©o]A+e] DSPD(Digital Signal Processing Device), 3l ©]%<]
PLD(Programmable Logic Device) W+ syt ©]/32] FPGA(Field Programmable Gate Arrays)”} sfu} o]Ake] &
A (102, 202)0l E3HE 5 vk, 2 EAC JAE AW, Ve, Ak, ARE, By 2/EE 54 SARE
Hello] e AXEOE AMEste] FdE 4 L, Aol e AZECls By, 43, 7T & EF
EE 79 g vk 2 A0 A" AW, Ve, Axk, AlRE, B 2
d Ao e AZEYOE sl o]AFe] T2 AA(102, 202)0 EFTEAY, s o] R (104, 204)
of AgE o] shit o] el ZEAA (102, 202)°] o3l TFEE F AT B EAC A" AW, 7%, A, A
oF, W H/m= 2 SHRES Z=, WHo|(instruction, I2EZAM) P/ oo M3

A=Y - 1
of Ei £ZEG]E Agete] FEE & vt

%2
32!

Ir
offt
_Qi
M>
>
H
il
o
-+

O
w
Ju
e

St o) Abe] W] (104, 204)& S o] o] T2 A (102, 202)9 AAE S dar, thFdk Fejo Holg, Al
s, AR, AR, Z2a9 3= A B/EE 9Es AT ook sk oo HEe (104, 204)=
ROM, RAM, EPROM, =@l wl&e], st= =efeld, #x|2E, 74 vi&e, HpE 5 A% viA] 8/EE o5
o 2gow FAE 5 k. s} o4kl mMEaE] (104, 204)E dhub o]Ake] =AM (102, 202)¢] WH /L=
9ol g = Qluk, EFH, s oo wWiRE (104, 204)E F4 EE A d43 2o gUd vES §
3 sl o)Akl TR AA(102, 202)9 2" 4 ).

skt o]be] F44171(106, 206)% skt o)de] thE XA E EAe] WHE H/EE T4 SAE Sl
A= AFEA HolE], Aol Fr, T AE/Ad 5% HAEL 5 Ak, skt o]k $4171(106, 206)%=
st ool thE FARFE 2 A AAE AW, 7%, ", Ajb, U /R 52 SAE S A
wEE AFEAE dlolE, Ao AR, FA AE/AE 5% FATE 7 k. odE B, v o] H4417]
(106, 206)+= bt o]de] Z2AA (102, 202)9F AZE = Jar, FA 2AEE F54T F At dE E9

th, w3k st olAke] ZEAA (102, 202)E dh} ©
&) FA171(106, 206)7F skt o] thE X EEH AREA dHolE, Aol K EE B AsE FAlEE

g 4= k. T3, Sl olake] $4=217](106, 206)% dhb o]Ake] orelu(108, 208)¢F AAE 4 9,
1 o]abe]l H4:2171(106, 206)= skt o]ake] SFELF(108, 208)E E3 B FAd A" MW, 7%, "A},
[e]

o]
o]

Ak, W B/EE T4 EAE FolA AFEE AREA dHolE, Alo] AW, FA AS/AHE T& FFlskE
5 449 Aok 2 ACA, s o] tHvE Hae] e vl Ay, Hae] =g Sy (e, ¢
E)d S duk. sy o]l £4417](106, 206)% FAIE AREAL dHolE], Aol AR, FA NE/Ad

CUA=S

st o)l ZRAIA(102, 202)E o]&3te Aty fal, FAlE 74 A5 /Ad 55 RF
2ilE A2 M3 (Convert) T = T, st o2 H72171(106, 206)= 3l o]4be] Z=2

20 g3to] 2gd AFEA oy, Aol Au, FA AE/AE 5& wolaul= AFo)A RF Wl

WH3kak 4 glt), o]E ¢sto], st oAk £44171(106, 206)E (o= 1) 9AHolE ¥W/xE dEE X F

kel

=
i
ik

o, 104 == 204)= AAE EE=
, AeE w ) AY) sl o)k WREEe| AETt

5 5
F B NG B ANdE mE FAE 1E $4ES 49

2 flo

] g 8
AN EE AFE ZRaRe 43T & oM, 4] sht olde AA miE BFE Zzade sht o)y
7] sht ool ZRAMR steld B AN de AAdE wE TAE 1

W, Z2AA 7]7](device) %+ XA (apparatus)s ShLF o)A E 2 AA <)
5 1’39 HAFH dEYE 28T 5 Aok, A7) sy oy A

4% 5 glom, A7) ANE EE Zradse, Add o, 4]
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[0662]

[0663]

[0664]

[0665]

[0666]

[0667]
[0668]

[0669]

[0670]

[0671]

SS50d 10-2799741

7Vs 3t Al (operably) QAR T 3hut o]de] ZRAAMR stogm & A1 ket AA
3

A} =7
o [s)
AF wE TEE ME FAES FYHES

T 332 & A uget AAldEd A&EE F4 71719 tE dE vEdn. Tl 77l AR/ A~
of m} Tt = FdE 4 AH(=E 31 #HF)

T 33& Fxstd, F4 7171(100, 200)= = 329 4 7]171(100,200) 9 Hi-&3shH, ohekgt @4-(element), 7
F(component), /% (unit), Z/EE ZE(module)E TAE 4 dvt. dE Eo], T4 717]1(100, 200)=
EAE(110), #AJF-(120), W=EEF(130) 2 F7F 22(140)8 3 4 dd. A= 54 3=2(112) 2
FFA71(E)(114) & 238 5 9t d& 5o, 54 32(112)E & 329 3k o] 49 ﬁi"]/‘1(102,202) L

[ St olgel MR (104,200) & EFF 5 Ak o B Hol, $RAV(H)1E £ 329] sht o]
$5:217](106,206) /= 3} o] Abe] <HLF(108,208) E3HE 4= vk, AloJR-(120)E BAIR(110), WR

ZH-(130) R F7F 84:(140)¢F Hr|Hem A4 74 717 W F2S Aojdth, dE 5o, Aoy
(120)% W= R(130)0] Agd Teaw/me/Hgd/gnd 7aate] T4 717]9] A74/7)A44 S5 Aol

& g o, mE, Ale)R-(120)= ﬂlEEl?(ISOMl AZE ARE SAF(110)S T3 ¢5-(o, g8 s
7I7h& 54/ 8 del~s F8l dFeAd, $AF(110)E S8 <5-(d, & 4 7I7h=FH F
T4 ol ~E Fal FAlE RS ]J—‘j/l—r(130)°ﬂ A = A

= A 71719 el wek gdkeA FAAE F dnk 98 B, F7F A& (40 = T fYY/
e 2], 4E95(1/0 unit), %1%—"% 2 AFEE T AoE s 2T F k. ol A= A ofY
AHk Ed 717)E 23(% 31, 100a), (% 31, 100b-1, 100b-2), XR 7]17](% 31, 100c), &df 7]7)(%
31, 100d), 7FA(%= 31, 100e), IoT 7]171(%= 31, 100f), ©X & W5& 2 2o =, & by FA,
NTC ], 95 A, Aeld FX (e F§ FX), Bt X, 715/374 FA, Al A¥/7]171(%E 31, 400),
ZIA= (% 31, 200), MEYA == 59 ez +3E 5 . T4 7171 Apg-o/Au| 2 wg olF 7}
SaAY AR FaoA AREE 4 T

fs [e]

&= 3304 Fd 7171(100, 200) We] ohER 84, AR, KU/, H/EsE REe JAVE F4 dEdelaE
T e dAHAY, AHor dR7F FAR(110)E B FAHeR dAAd"E F vt odE B, ¥4 717
(100, 200) WellA AoIF-(120) et BAIF-(110)E FAoE AAEH, AoJF(12009F Al FH (e, 130, 140)
FAR(110)E B3 FHox d44d 4 k. ®=g, 74 717](100, 200) el 2 84, A&, F5/5, 9/5E
T EES Y oY 845 9 2FE F Ak, dE B, AF(120)0F st o) ZEAA FJFoR
TAE T dn. dE 5o, AF200= A Al ZEAA, ofZgAleld Z2AX(Application
processor), ECU(Electronic Control Unit), Z#|& A7 ZT2AA, g Aol ZTZAMA T2 JAFgoz 4
2 & Q. gE o=, #E#H(130)= RAM(Random Access Memory), DRAM(Dynamic RAM), ROM(Read Only
Memory), Z#:Al WX (flash memory), 34 wlZE] (volatile memory), WI-3]A w22 (non-volatile
memory) B/HE o]F9 X3ow FAH

ol3}, = 339 & ool thel AL Fxdte] Wk AAE A3,
4.2.3. ¥ A e] thget A Eo] HEE= For]r] o

A& Fd 71718 dAET. Fd 717e &rtEE, AutEdfE, 9
o E 7I71(d, ZrtEA, 2rtEZfs), FU&€ AFH(A, =EE 5)& 238 F v Fo 7=
MS(Mobile Station), UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(Advanced Mobile Station) i WI(Wireless terminal)® X|H = 4 i},

°

X
pass
o

® o34E FxsE, Fol 7171(100)E SHEIUE-(108), FAIEF(110), AlOIF-(120), ¥ RE]H-(130), 1 e
(140a), ﬂammwmow 2 JEFR (140005 T F ATh SFEUL(108)E FBAF(110)9] YHF-2 T
g 4 glth, B2 110~130/140a~140c= zHzF © 339] B2 110~130/1400] ©]-2-3ic}.

EAR(110)= ¥ * )E ST & k. Ao (120)

<
Fo 7171(100) ¢ 4= k. Ao F-(120)+= AP(Application
5k o]
A

oX, —[II

Processor)& 3%t ] B /genE/Z2 /5
J/EYHE volE/AE 55 AT + dvk. ddITHE
q 3=

=/Ee AFE : :
(140a)= Fdh 7171(100) 00 A b= w8, /54 54 3=, wEHe o5 T3 & v, A o=y



[0672]

[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

[0681]

(1400) Fro) 7171(100)8 ThE 9% 71719 AAe QT & Q. AE o]~ (140b)E 9 717]5he] &
A 98 vgd TEG, erle 9/3Y TE, vte 9/3Y EE)E IFY ¢ Atk 9EER(400E
g Au/AE, orle W AE, delH, R/EE AFARTH ¢Ht JuE 9Y WA} 2EY 9
o AEFHR(M00E e, vholZRE, AR G, HATAoR(1400), YA R/EE WY BE 5
s ¥£3% & Ao

olmx], vy )& 53, g54 % L\—E]-r‘(IBO)‘ﬂ Add Ao, FAF(110)= vl A
e Ar/AEs A Ase ddsta, wgE B AsE e A A AR dSsiAd 71 A=l A
e A B3, $AF(110)= ve #4717 B VAo E2RE B AsE FAIR F, edE F
A AEE dde] Ar/Aze 54 ¢ v, 58 AR/ ARy 1s0)dd AdE w1, dE5HF
(140c)5 &l e Fef(el, =4, &4, ovA, vide, geHz =494 + vt

= 35 2 A9 thFd AAdEe] HEEe A e AHE T 2RSS At AR e AE 73 2
F2 oled 24, A, 71AF, /<1 vld A (Aerial Vehicle, AV), A¥ o2 F3d 4 g},

= 355 Fxed, AF B AE 5 AE(100) FHUE-(108), FAIE-(110), AoJHF-(120), F-&5+4-(140a),
ALFTFHE(140h), AMAF(140c) 2 =& FHFR(140d) S £ 4= vk, QU (108)E EA1F(110)9 A5
2 349 4 Ao, EF 110/130/140a~140d= 242 = 339 &= 110/130/1409) tf-&-3hc}.
5
3

—

mln
=)

AH(110)+ oH& &=, 71A=(e.g. 71A=, =9 7]A = (Road Side unit) &), AW T2 <5 7|7

(e, deolg, Ao s F)& FFAE & Ak, AF-(120)= ¥ = A& F3 }F":(IOO)J Q
Aojste] et H2S =3 = ok, Ao¥(120)+= ECU(Electronic Control Unit)E& ¥3a 4
E5-(140a) &= A = S F3 AFE(100)& AGdA FAeA & ¢ dvk. FEF-(140a)+= A3,
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